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_., The economic problems faced by the American Railroads 
“" today make it a matter of urgent necessity that every proven 
device which makes for greater operating efficiency, safety 


and economy, can and must be made available to all for the 


common good. 


Conventional hangered brake beams have always presented 
a RR operating problem to the railroads. Because this 
is a major item of interchange, we deem it a matter of basic 
policy that the UNIT braking system shall be available to the 
industry through every manufacturer of freight car trucks, 
side frames, and/or brake beams, subject only to such control 
on our part as may be required to assure to the railroads, 
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That is why your next inquiry for UNIT BRAKE BEAMS, 
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Languages and customers may 
differ . . . but railroad men in South 
America see eye-to-eye with lead- 
ing North American railroaders 
when it comes to safeguarding 
availability, and avoiding repairs 
and maintenance. A number of 
new locomotives recently built by 
Baldwin Locomotive Works for 
Colombia were all equipped with 
staybolts made from Byers Stay- 
bolt Iron. 

Few pieces of equipment on the 
locomotive face a greater variety of 
severe service conditions than 
staybolts. They are exposed to fire- 
box temperatures of up to 2700°, 
steam temperatures of from 350°to 
400°, abrasion from hot coals and 
cinders. Each one must carry a 
load of several thousand pounds, 
and endure extra stresses due to 


boiler and firebox movement. Se- 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron areduplicated in ByersForging 
Billets. They are produced in round, square 
or rectangular sections, under ASTM-A-73 
and AAR-M-307 Specifications. 
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vere vibration is always encoun- 
tered, that causes early fatigue 
failure in vulnerable materials. 
Byers Staybolt Iron has a com- 
bination of service qualities that 
successfully withstands these con- 
ditions. In addition it is easily 
threaded, drilled, and headed, 
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which speeds up fabrication. Al- 
most 100 leading railroads have 
installed staybolts of Byers Stay- 
bolt Iron. 

Every step in the production of 
Byers Staybolt Iron is under careful 
control. All material is twice piled, 
and all slabs run the full length of 
the pile. The reduction in section 
from original blooms to final blank 
is over 50,000 to 1. This large 
reduction helps produce an excep- 
tionally good slag distribution. 

You can specify Byers Staybolt 
Iron when you order from your 
staybolt manufacturer, or buy 
blanks for fabrication in your own 


op. 
A M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, 
Houston, Seattle, San Francisco. 
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Diesel shop and facilities of the Atchison, Topeka & Santa Fe at Barstow, Calif.—Diesel locomotive and service track im center. 


Relation of Design to 


Maintenance of Diesel Power" 


Tue first Diesel-electric locomotive was placed in serv- 
ice on the Santa Fe in 1935 and has been supplemented 
by additional locomotives until at the present time there 
is a total of 658,760 Diesel horsepower in service. In 
addition to those that we have in service, we have on 
order four 6000-hp. passenger locomotives and four 
1000-hp. combination road-and-switching locomotives 
from the American Locomotive Company, and one 
6000-hp. passenger locomotive is being built for us by the 
Fairbanks-Morse Company, which will give us a total 


Table I—Diesel Locomotive Costs 


Percentage Relationship of Operating Cost Items 


Repairs Lubricants Fuel Total 
6.74 0.46 2.59 9.79 
33.69 4.72 23.95 62.36 
18.91 1.73 7.21 27.85 
59.34 6.91 33.75 100.00 
Repairs 
Diesel Electrical Other 
© engines equip. repairs Total 
Libor aratate ansaa 28,85 12.92 10.49 52.26 
Miterlal siini ioris raia 25.79 11.04 10.91 47.74 
Total EE EA begs 54.64 23.96 21.40 100.00 
AVAILABILITY AND UTILIZATION 
Switch Locomotives r 
1941 1942 1943 1944 1945 Average 
Availability ........ sane 92.2 92.4 92.2 92.3 
Utilization .......... Save 96.8 95.7 89.9 93.8 
Freight Locomotives 
1941 1942 1943 1944 1945 Average 
Availability ........ 89.95 89.08 87.45 84.93 85.63 87.4 
Utilization ........ 66.23 73.39 75.95 76.85 71.79 72.8 
Diesel Passenger Unit Miledge Per Month 
1941 1942 1943 1944 1945 Average 
18,270 19,126 18,087 17,635 17,295 18,057 
*A paper presented before a session of the Railroad Division, Ameriean 
Society of Mechanical Engineers, at New York on December 4 


+General assistant (mechanical), Atchison, Topeka & Santa Fe, Chicago. 
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By J. P. Morrisi 


Repairs, failures and utilization of 
Diesel locomotives on the Santa Fe 
listed — Many recommendations 
made for changes in future design 
to reduce the cost of maintenance 


of 692,760 Diesel engine horsepower when those locomo- 
tives are placed in service. These locomotives were manu- 
factured by seven different locomotive builders and con- 
sist of 25 different designs. 

The locomotive repair cost has been the major expense 
involved and it exceeds the cost of fuel and lubricants com- 
bined, inasmuch as 59.34 per cent of the expense as a 
whole was for repairs, 33.75 per cent for fuel, and 6.91 
per cent for lubricants. Repairs for the Diesel engines 
required 54.64 per cent of the total money spent for re- 
pairs; the electrical equipment required 23.96 per cent; 
and other parts of the locomotive required 21.40 per cent. 
Material costs amounted to 47.74 per cent of the total 
repair costs, and labor amounted to 52.26 per cent. Table 
I indicates the distribution of this expense. The switch 
locomotives had an average availability of 92.3 per cent 
and were utilized 93.8 per cent of the time they were 
available. The freight locomotives had an average avail- 
ability of 87.4 per cent and were utilized 72.8 per cent of 
the time they were available. The passenger locomotives 
averaged 19,057 miles per unit per month. This informa- 
tion is grouped according to years in Table I. 

The majority of the Diesel engnie repair costs were 
caused by repairs to pistons, connecting rods, cylinder 
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liners, cylinder heads, crankcases, crankshafts, and crank- 
shaft bearings. The majority of the electrical equipment 
repair cost was caused by repairs to the main generators 
and traction motors. 

Routine preventive maintenance scheduled on a pro- 
gressive basis has been utilized to keep the equipment in 
good operating condition and to maintain maximum avail- 
ability, which is necessary in order to obtain minimum 
maintenance costs. The frequency for making the various 
inspections has been predicated on the requirements of 
the service and the performance of the locomotives. The 
cost involved for doing this routine work is only a portion 
of the total expense, inasmuch as failures of expensive 
pieces of equipment such as crankshafts, crankcases, trac- 
tion motors, and main generators, necessitating removal 
for repairs, have caused maintenance costs to be greatly 
increased above what they should be. Since 1941, 18.9 
per cent of the Diesel engines now in service have been 
removed for repairs due to damaged crankcases or crank- 
shafts. Since 1942, 14.4 per cent of the main generators 
now in service have been removed for repairs due to de- 
fects. In 1944, 22.1 per cent of the traction motors in 
service were defective and had to be changed for repairs, 
in 1945, 30 per cent, and, during 1946 up to August Ist, 
11 per cent. Table II lists the information covering the 
defective Diesel engines, main generators and traction 
motors for each of the years mentioned. 

Interruptions to the service caused by failures enroute 
of the locomotive equipment have been quite evenly di- 
vided between the Diesel engine and the electrical equip- 


Table II—Percentage Record of Defective Diesel Engines, 
Main Generators and Traction Motors Removed for Repairs 


Year Diesel engines Main generators Traction motors 
9G EERTE RE EAT ales 4.8 

T94 3s ESTEE EEO EEA 8.1 0.37 

1948 oogen caves 12.1 5.9 22.1 

FO 4S E EEE EEE TEE EA 14.9 11.2 30.0 

1946 up to August 1 ....... 18.9 14.4 11.0 


Figures given for Diesel engines and main generators are based on total 
of removals up to the end of the year shown. Figures given for traction 
motors are based on removals during each year. 


ment. Since January, 1938, 45 per cent of the failures 
have been chargeable to the Diesel engines; 47 per cent 
have been chargeable to the electrical equipment; and 8 
per cent were chargeable to other equipment on the loco- 
motives. Table III lists the percentage of these failures 
for each of the years, 1938 to 1945, inclusive. 

An analysis of the operation of this fleet of locomotives 
indicates that equal recognition should be given to the 
Diesel engine and the electrical equipment for improving 
the operation and reducing maintenance costs. 


Supervision and Instruction of Personnel 


Many expensive repairs and interruptions to the serv- 
ice are caused by man failures and in order to reduce this 
to a minimum it is necessary to have adequate and well- 
trained supervision to instruct the persons who repair 
and operate the locomotives. The Diesel locomotives are 
intricate machines consisting of thousands of different 
parts and it requires a considerable period of time to de- 


velop personnel to the degree where they are competent ` 


to supervise and instruct, repair or operate the locomo- 
tives in the proper manner. Past experience has indi- 
cated that supervision having only steam locomotive ex- 
perience is not adequately qualified for economical use 
on Diesel locomotives without considerable special train- 
ing. Details must be closely followed in order to detect 
impending trouble and to make corrections before ex- 
pensive repairs result. Adequate and well qualified super- 
vision and instruction are a very important factor in re- 
ducing maintenance costs and are becoming more im- 
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Table I1I—Diesel Locomotive Failures 
Per cent chargeable to 


Diesel Electrical Other 

engines equipment equipment 
52 38 10 
41 28 
21.5 57 21.5 
30 60 10 
38 48 14 
33 59 8 
53 44 3 
45 50 5 
45 47 8 


portant every day because so many different types of 
locomotives are being placed in service. 
Repair Facilities 

It is essential that separate well designed facilities be 
provided for Diesel locomotive repairs in order that the 
work may be done efficiently and economically, and that 
the highest availability be attained. When planning new 
facilities for Diesel repairs an endeavor should be made to 
concentrate as much work as possible at the same facility 
in order to utilize personnel and material more efficiently. 
An endeavor should also be made to utilize one of the 
greatest advantages the Diesel locomotive possesses— 
the ability to operate long distances between inspec- 
tions—when determining the number of facilities re- 
quired and where they should be located. As the Diesel 
locomotive replaces the steam locomotive there will be 
steam locomotive repair facilities which can be remodeled 
to handle Diesel repairs, and there will also be steam re- 
pair facilities which can be abandoned if all the advan- 
tages of the Diesel locomotive are utilized. Proper utili- 
zation and design of maintenance facilities are a very im- 
portant factor in reducing maintenance expense. 


Maintenance Schedules 


The common practice in the past has been to handle 
the work progressively in order to maintain good avail- 
ability, the amount of work handled during any one de- 
tention being dependent on the time -available and the 
size of the maintenance force. This method has been 
quite successful, but, as the size of the Diesel fleet in- 
creases at individual maintenance terminals, it has been 
found advantageous to reduce the frequency of detentions 
for inspections and to increase the number of inspection 
items handled at each detention for repairs. In handling 
in this manner there is a considerable saving in man 
hours. However, it is necessary that the quality of the 
work performed be the best. As refinements are made in 
the locomotives and better parts become obtainable the 
maintenance schedules should be revised accordingly 
to take full advantage of the economics involved. 


Water, Fuel, and Lubricants 


With reference to the quality of fuel, lubricants, and 
water available, past experience has shown that certain 
qualities are necessary in each and that when they are 
lacking it results in expensive maintenance of the Diesel 
engines. The demand for Diesel fuel is steadily increas- 
ing, resulting in a shortage of fuel possessing the qualities 
needed for good performance. Unless these can be pro- 
vided it will be necessary to design new engines and re- 
design existing ones so that both will be capable of using 
the type of fuel available without excessive maintenance. 

At the present time there are numerous types and 
kinds of lubricants in use on the Diesel locomotives which 
possess many good qualities and it does not appear that 
there will be any shortage of them in the future; how- 
ever, the perplexing problem is that it is not recommended 
nor deemed advisable to mix them in the same. engine 
as this results in considerable confusion and expense 
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where more than one type of lubricant is used, especially 
where permanent lubricating oil facilities are installed 
with numerous outlets. 

This is a serious problem confronting the railroads and 
one which requires the combined attention of both the 
lubrication manufacturers and the engine manufacturers 
to overcome. In the past it has been more or less com- 
mon practice to change lubricating oil in Diesel engines 
at certain frequent intervals, which has resulted in con- 
siderable expense. Experience to date has indicated that 
this is unnecessary on some types of lubricating oils when 
proper filtration is provided and filter elements are 
changed at necessary intervals. Contaminated oil is de- 
tected by close supervision and careful inspection, at 
which time it is changed. This latter policy has done 
considerable towards reducing maintenance costs. 

The average water available for use in cooling systems 
of Diesel engines and steam generators can not be used 
without causing difficulty and expensive maintenance. 
Performance has indicated that treated water containing 
a minimum of total solids must be available. The treat- 
ment of water on individual locomotives is very difficult 
to control and can best be handled by providing wayside 
facilities for treating and storing the water. The use of 
properly treated water free of solids is an important fac- 
tor in reducing maintenance costs. 


Repair Materials 


The cost of materials for repairs, as previously stated, 
amounted to 47.74 per cent of the total cost of repairs and 
I am of the opinion that those of you engaged in the main- 
tenance of Diesel motive power will agree that the ma- 
terial costs are too high if we are to maintain this type of 
power at a reasonable maintenance cost. Unless a sub- 
stantial decrease can be affected by the builders, consid- 
eration will undoubtedly be given by railroads who are 
equipped with fine machine tools to engage in the manu- 
facture and repair of equipment that can be handled in 
their present facilities. 

I wish to call to the attention of the builders the neces- 
sity when designing new locomotives that consideration 
be given to the standardization of parts insofar as possible, 
so that the railroads will not be required to make such 
heavy investment in material stocks as a result of the parts 
not being interchangeable. 


Effect of Load Factor 


Power plants which are operated at high load factors 
Tequire more maintenance than those which are not as 
heavily worked, and they are not as reliable. This has 
been particularly true of Diesel engines, main generators 
and traction motors. Locomotive performance, both from 
operating and maintenance standpoints, is considerably 
improved when using locomotives with sufficient capacity 
to allow operation at reduced throttle a portion of the 
tme. Locomotives having this increased capacity are also 
sufficiently flexible to handle variations in scehdules and 
train consists when they occur. 


Design of New Power 


Regarding the improved design of the Diesel Electric 
locomotive to reduce maintenance costs, there are many 
changes and improvements which should be considered 
on existing locomotives and new locomotives to be built, 
such as the following : 

Reduction of number of power plants comprising the 
locomotive to reduce the number of parts involved. 

Interchangeability of parts by standardizing on neces- 
sary dimensions. 

Ample reserve capacity built into the power plant to 
allow for more reliability. 
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Application of adequate filtering capacity in the lubri- 
cating-oil system to maintain the oil in good condition 
without frequent filter changes. 

The use of crankshaft bearings which will be more de- 
pendable and give longer life. 

Filtration of all air entering the engineroom and power 
plant equipment by application of filters to the car body. 

The use of stainless steel on the locomotive car body to 
eliminate repainting expense. 

The use of oil lubrication in the traction-motor arma- 
ture bearing to improve lubrication. f 

The use of felt wick oilers instead of wool packing in 
traction-motor suspension bearings to obtain better lubri- 
cation and to simplify the packing procedure. 

Additional refinement of traction motors and genera- 
tors in order to obtain greater dependability and longer 
life between rewinds. 

Application of automatic protection on Diesel engines 
to protect fully the engine from excessive cooling water 
temperatures ‘and low oil pressure. 

The use of totally enclosed relays to prevent dirt inter- 
fering with the operation of the controls. 

Improvement of brush life and commutator conditions 
on main generators and traction motors to obtain at 
least one year’s service between renewals. 

Improvement of cylinder wear by the use of chromium 
plating or other means to secure longer cylinder life and 
to eliminate use of oversized parts caused by reboring. 

Development and application of automatic devices to 
prevent damage to generators and traction motors due 
to overload. 

The use of fully automatic transition to eliminate fail- 
ures of electrical equipment due to improper manipula- 
tion of the controls by the operator. 

The use of lubricating oil pumps with ample reserve 
capacity on Diesel engines. 

Construction of cooling systems having ample capacity, 
and designed in such a manner that the hazard of water 
leaking into the lubricating oil is reduced to a minimum. 

Elimination of moisture and oil from the air com- 
pressor entering the air equipment. 

Application of barring over devices to Diesel engines 
designed for one-man operation. 

Lubricating oil and water circulating passages built 
in as an integral part of the engine with suitable inspec- 
tion and clean-out openings at proper intervals to piping. 

The utilization of a simple arrangement for attaching 
cylinder heads to cylinder blocks using moderate-sized 
attachments to eliminate fatigue of man power in apply- 
ing and removing heads, and to reduce the expense of 
labor in performing this operation to a minimum. 

Provide for accessibility at the flywheel end of the main 
generator for cleaning and maintenance. There are other 
important factors which should receive consideration 
when new designs are contemplated, and which are im- 
portant from an economic standpoint even though they 
do not reduce maintenance cost. 

Adequate fuel and water capacity should be built into 
the locomotive to reduce wayside servicing facilities to a 
minimum on long distance runs. 

The weight should be properly distributed and the 
wheel diameters selected for reducing shear stress below 
67,500 lb. and for preventing shatter cracking of rails at 
high speeds. 

Increased-capacity dynamic brakes should be applied 
to minimize the use of airbrakes and to reduce wheel 
removals on account of overheating from brake shoes. 

In closing, it is fitting to say that the Diesel electric 
locomotive is the most valuable and expensive tool ever 
placed in the hands of railroad men and its use and well 
being must be carefully supervised and controlled. 


The Problem of 


Passenger-Car Weight" 


Durixc the Railroad Division sessions at the annual 
meeting of the American Society of Mechanical Engineers 
held at New York in November, 1946, the subject of 
weight reduction in the various items of equipment, appli- 
ances, fittings and furnishings embodied in the modern 
passenger car received considerable attention. Repre- 
sentatives of the railroads, as well as those of the car 
builders, expressed, in effect, the belief that the point 
had then been reached where further practical weight 
reduction in such cars would have to be centered largely 
in items which, including running gear, account for two- 
thirds or more of the total dry weight complete. 

Then, when the program for this session was formu- 
lated, it was decided that this important question should 
be made the subject of detailed discussion with the hope 
that definite progress might result through the inter- 
change of ideas and submission by the various manu- 
facturers and suppliers involved of detailed statements 
covering reductions in weight believed to be practicable 
now or in the future, supplemented by condensed in- 
formation as to just how this might be accomplished in 
each instance—that is, through the use of lighterweight 
materials, new or refined designs, simplification, or other 
means. The interested manufacturers also were to be 
requested to supply the weights of present constructions 
or equipment furnished by them and the reductions to be 
expected or which might consistently be anticipated in 
the not too distant future through further study and 
applied research. 

It is anticipated that through the participation of the 
considerable number of manufacturers and suppliers here 
present, all of whom contribute importantly to the com- 
plete modern passenger-car unit, definite and constructive 
progress will be registered or initiated. 

To begin with, a good case can be made for the present 
total weight of the modern passenger gar, with specialty 
equipment, appliances, and furnishings included, and I 
want to emphasize that we must not run wild on the 
matter of total weight reduction to the extent of increasing 
out-of-service time for running and shop repairs, raising 
maintenance costs, or unduly shortening useful antici- 
pated service life. If this were done, it probably would 
break us a few years hence after substantial numbers of 
unduly lightened cars had seen service. 

Neither must we permit weight savings alone to detract 
from, or impair, the relatively smooth and shock-free 
operation which has been achieved through improvements 
developed during recent years. If we sacrifice these in 
any way, we will cause our passenger-train service to 
become less attractive to the traveling public. Obviously, 
combined efforts in this direction should be intensively 


continued. Stated otherwise, experience sometimes dic-. 


tates that in certain instances, particularly with respect 
to features affecting the dynamics of train movement, the 
judicious use of reasonable weight additions is fully 
justified to obtain the required results. 

Another consideration of outstanding importance re- 
lates to initial costs. With the extremely high prices 


* This article is based on remarks with which the author opened the 
Forum on Weight Reduction in Passenger-Car Equipment and Specialties 
at the session of the Railroad Division at New York on December 5 during 
the annual meeting of the American Society of Mechanical Engineers. 

s + Chief engineer motive power and rolling stock, New York Central 
ystem. 
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By Paul W. Kiefert na 


Weight reduction not the only 
objective of the passenger-car 
designer—Smooth and shock- 
free operation, service reli- 
ability and control of initial 
costs must not be overlooked 


now being paid for modern coaches, even when ordered 
in quantities, and for cars of other kinds needed to fill out 
modern consists, such as diners, sleepers, lounges, observa- 
tion and others at proportionately higher figures, I want 
to underline the fact that the margin of return on-invest- 
ments in such equipment continues to become thinner, 
even with such cars making 250,000 to 300,000 miles 


Table I—Present Status of Passenger-Car Weight 


Reductions 
(1) (2) (X (4) 
Coaches 
Ea 
1945¢— 
High-tensile, Per cent 
Late 1920’s*— low-alloy change (Col. 3 
Carbon-steel; steel; welded, compared with 
Line No.: riveted body non-fluted body Col. 2) 
1 Complete car, Ib. 130,900 121,000 -7.5 
? Two four-wheel 
trucks, complete, 
ready for service; 
36-in. multiple- 
wear rolled-steel 
wheels, Ib. ..... 34,000 39,500 + 16.1 
Body, ep 
equipped, 96,900 81,500 -15.9 
4 Equipment and 
specialties, added 
to the body shell, 
IDy ea ie rala 40,300 50,600 +25.5 
5 Body shell, with- 
out equipment or 
specialties, Ib. 
Line 3 - Line 4) 56,600 30,900 ~ 45.4 
6 Body equipment and 
specialties, per- 
centage of com- 
plete body (Line 
4 + Line 3).. 41.6 62.0 + 49.0 
7 Coupled length, ft. 79. 85. + 7.6 
8 Passenger seating 
capacity - 33.3 


sa eva 84 56 


* Not air conditioned. 
+ Air conditioned. 


annually in revenue trains, which is equivalent to about 
what must be done at present costs for economic survival. 
On this account, a positive joint responsibility is here 
present. We of the railroads, suppliers and builders must 
keep constantly before us the problem of the over-all 
economic situation and realize that initial costs must be 
kept under control. For the rail transportation industry 
to continue to live as a self-supporting enterprise, all 
concerned must contribute something to this end in order 
successfully to weather the storms ahead, 

To size up the present situation in a constructive 
manner, it is not necessary to go back to the steel coach 
and other kinds of passenger cars built some 25 to 30 
years ago, considerable numbers of which are still in 
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service. Without air conditioning or other numerous 
modern features, such cars weigh on the order of 140,000 
to 150,000 Ib. each, with many sleeping cars of sub- 
stantially greater weights. Rather let us set up a con- 
densed comparison of the coach of the late 1920’s with 
the representative streamline construction of today. A 
few basic figures are given in Table I. 

From line 7 it is seen that the coach of 1945 (Column 3) 
is 6 ft. longer than the coach of the 1920's (Column 2). 
This modern coach also contains tight-lock couplers with 
swinging supports and a complement of heavy metallic 
connectors; air-conditioning and modern ventilating ap- 
paratus with correspondingly heavier generating equip- 
ment; much larger batteries ; a number of electric control 
devices; streamlining, including end closures and folding 
steps; more extensive lighting ; high-speed brakes, roller 
bearings and otherwise specially equipped trucks, and 
numerous other items. Notwithstanding these additions 
and the increased length, this car is about 71⁄4 per cent 
lighter than the car of some two decades ago. This did 
not just happen, but is the result of better materials and 
processes, accumulated experience and careful designing 
throughout, including the development and installation 
of the large amount of additional specialty equipment for 
the comfort, convenience and safety of the occupants, 
not embedied in the older car. It might be said that 
the coach in Column 2 has a seating capacity of 84 against 
only 56 for the modern unit. This is true, but the seats 
of the latter are of the de luxe revolving, reclining type. 
and the combined toilet and smoking rooms are much 
more spacious and better equipped. 

Also, special attention is directed to line 5 which shows 
that the body shell weight of the car of Column 3, without 
equipment or specialties, has been reduced about 45 per 
cent as compared with that of Column 2, although the 
length has been increased 71⁄4 per cent and the inside 
‘clear width is on the order of 4 in. greater than that 
of the older car. This reduction in large part has re- 
sulted from the availability and adaptability of improved 
high-tensile materials for body construction purposes, in 
combination with careful research, design studies and 
better methods of fabrication and construction. 


Further Action Suggested 


Certain items added to the car body are not infre- 
quently provided by the builder, such as tight-lock coupler 
supports, vestibule trap doors and steps, supply tanks, 
supporting structures inside and outside of the car, doors, 
interior partitions, built-in seats and similar furniture, 
and a large amount of miscellaneous hardware, in which, 
taken collectively, some worthwhile further weight-saving 
should be made, independently of the weight of the body 
shell, without detrimental effect. 

Now for the other side of the problem. One of the 
difficulties faced in the analysis of this total question is 
the lack of detailed weight information comprehensively 
broken down for the other parts of the car, including 
running gear. The trucks complete, ready for service, 
should serve as a good example. By using an approved 
and established alloy steel for the important castings, 
consisting of frames, bolsters, center plates, spring planks, 
equalizer spring seats, filler blocks and miscellaneous 
items, it has been demonstrated that about 1,550 Ib. per 
car set can be saved as compared with these parts made 
in Grade A cast steel and other presently used materials, 
such as were embodied in the trucks of the modern car, 
Column 3. While this represents a worthwhile reduction 
and amounts to about 1.28 per cent of the total car dry 
weight, it leaves for further consideration, exclusive of 
wheels and axles, such items as clasp-brake rigging, brake 
cylinders, shoes and keys, slack adjusters, piping and 
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fittings, equalizers, swing hangers and connections, shock 
absorbers and supports, roller bearings and boxes, wheel- 
slip control mechanisms, and a number of other miscel- 
laneous parts, all of which amount in weight to some 
14,000 1b., or about 11.5 per cent of the total dry weight. 

When considering equipment and specialties other than 
applied to the trucks, we find from line 6 of the table 
that these items represent approximately 62 per cent of 
the weight of the fully equipped and complete body and 
that this total is made up of a large number of items. 
These may be classified broadly as coupler equipment, 
windows and fixtures, inside finish and furnishings, heat- 
ing installations, water supply, body foundation and 
pneumatic brake parts, electrical equipment, insulation, 
and air conditioning and ventilating apparatus. 

Now each of the items making up these respective 
classifications should be studied in detail and one of the 
essential needs is a careful breakdown of the weights of 
the respective component parts, including for each detail 
separation of construction materials necessary for instal- 
lation. 

Much progress has been made but more should be forth- 
In addition to the procedure here outlined and 
what the car builders themselves may be able to accom- 
plish in lightening the numerous items which they add to 
the car body, other possibilities of weight reduction which, 
in total, might come to a substantial figure may lie in the 
direction of developments now under study and experi- 
ment, such as the following: highspeed compressor for 
air conditioning directly connected to a specially designed 
driving motor; a new type battery, such as a nickel- 
cadmium, having different internal resistance characteris- 
tics and lower ampere-hour capacity than that of the con- 
ventional lead battery now used; and inductor-alternator 
type generator, without commutator, brushes or collector 
rings, designed to produce three-phase a. c. current for 
conversion by means of a rectifier to d. c. at the desired 
voltage if it is found feasible to produce such a generator 
for an output of 20 kw. or higher. 


“Lighter, Better and Cheaper” 


Some responsible and recognized authorities conten! 
that certain specific additional costs per pound of weisht 
saved can be justified and paid for in new cars, but 
economic developments, including those of recent mnths, 
indicate to me that a new appraisal of the situ<ion is 
necessary and that to retain black ink in the pssenger 
service accounts requires that in some manner®r other, 
overall costs of operation must be reduced, ne Increased, 
and that we in the equipment field should + least make 
every effort collectively to“‘held_gur, own +! the formula 
of lighter, better and cheaper” to whic! K areata, 
ing the meeting a year ago. Thef@!TSad equipment 
building and supply industry, taken Ollectively , 1s capable 
of applying the industrial know‘OW and utilizing the 
technological progress, improver*0ols and techniques re- 
quired to hold down actual cos for the accomplishment 
of the desired ends. 

Some part of this vital! Needed economy should he 
derived from further p5¢"8er-car weight reduction. 
Shortened schedules ar Wuite rapidly being introduced 
and, as speed means "WED the value of having saved 
about 175 to 200 tor '™ the present modern representa- 
tive passenger trair, COmsisting of, say, 15 cars as com- 
pared with equi ae trains made up of the designs of 
the 1920’s is not ficult to visualize. 

It is hoped id anticipated that our discussion here 
may, in due +@ have the result of substantially widen- 
ing this weit difference with corresponding benefits 
in the adv'cc™ment of the passenger-service art of the 
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Alloy Steels fer 


Welded Locomotive Boilers’ 


A trioucH steam motive power has improved in design 
and efficiency the basic method used to fabricate the 
steam-generating units has remained practically constant 
for over 100 years. They have been assembled and held 
together by the resistance to shear of rivets and plates. 

The fusion welding of plates came into use first in fire- 
boxes when conditions of temperature and pressure be- 
came too drastic for the economic maintenance of fire- 
boxes with riveted seams. With the improvements in 
firebox efficiency the working pressures of boilers have 
gradually increased until the loads on the rivets and 
plates in the outer shells have now reached and gone 
somewhat beyond the limits of economical maintenance 
for that type of construction. 

In examining the oil-refining industry or some of the 
chemical industries we find operating systems involving 
combinations of temperature and pressure so different 
as to be impossible of even attempting if the required 
units were limited to the use of riveted or mechanical 
joining of the members. Fusion welding, and in many 
cases special alloy steels welded in assembly alone, have 
permitted the use of the temperature and pressure condi- 
tions required for the successful operation of these 
processes. The use of welded alloy steel for high-pressure 
high-temperature steam-generating units for turbines in 
both marine and stationary power plants has long been 
accepted as the common practice. 


Riveted Boilers Obsolete 


For a long time the railroad industry was the pioneer 
in calling on the metal-producing and fabricating indus- 
tries for more and better materials, practices and designs. 
Then the automotive industry passed the railroads in the 
apolication of higher working stresses on materials and, 
in wrn, was passed by the aircraft industry until the 
stean. locomotive in its design expressed in pounds of 
weight per horsepower and allowed working stress was 
complety outstripped. Also, in thermal efficiency the 
steam Teprocating engine was pushed into the back- 
ground. . 

True, W@cannot lower the four-to-one ratio of the 
weight on drfers to the tractive force as long as we have 
to depend on te friction between the tire and rail for 
the annlication Ooyr generated power, but we can im- 

* Abstract of a paper anà discussion presented at the twenty-ninth an- 


nual meeting of the Master Boiler Makers’ Association on September 5 
1946, at the Hotel Sherman, Chicago. > Gate 


t Railroad Sales Division, Republic Steel Corporation, Cleveland, Ohio. 


By H. L. Millert 


A review of the materials suit- 
able for welded boilers, the weld- 
ing procedures which should 
be used and the possible ad- 


vantages of stronger materials 


` prove the over-all, thermal efficiency of our locomotive 


in pounds of fuel and water per ton mile by utilizing 
higher pressures in the cylinders and probably going to 
steam turbines as prime movers because of their greater 
utilization of the expansive force of steam as compared 
with the reciprocating engine. 

Increased pressures require thicker and heavier boilers 
which introduce still greater localized stresses on the 
already overloaded rivets and rivet holes. The only way 
to further progress in increased pressures in boilers and 
perhaps in economical maintenance at present pressures 
lies in eliminating the concentration of stresses in the 
riveted joints by welding the joints, and then going a step 
further by choosing higher-strength materials that are 
capable of operating under higher unit stresses than the 
ordinary carbon-steel boiler plates. Progress in design 
and materials and their applications has long been ac- 
cepted in other lines and has made possible the present 
mastery of men over their surroundings. The riveted 
steam boiler has remained longer than any of the earlier 
institutions of progress, but it is already obsolete and 
should be out of the picture. 

{Mr. Miller then introduced in his paper a brief history 
of the first all-welded locomotive boiler and the action of 
the American Society of Mechanical Engineers in issu- 
ing a supplemental code on welded boilers in 1943. This 
code, he said, covers the application of the regular SA 70 
steel and also SA 201 sil. killed steel, SA 203 nickel 
steel, 204 molybdenum steel and 212 silico-manganese 
steel. He included a description of the procedure and 
technique used in building all-welded boilers at the Sche- 
nectady plant of the American Locomotive Company, a 
description of which appeared in the July, 1946, Railzeay 
Mechanical Engineer, page 339.—Editor. ] 


Table I—A.S.M.E. Boiler-Code Specifications for Steel for Welded Locomotive Boiler Shells 


Requirements For Plates One Inch or Over in Thickness 


Ten. atr. 
Carbon Mang., Silicon, Ib. per Yield point, Min. elongation Other clements, 
Type of steel Grade per cent percent per cent sq. in. Ib. per sq. in. in 8 in., per cent per cent 

SA 201 Car. Sil... ec eee B 27 max. .80 max. 15-.30 60-70,000 .5 tens. strgth. 1,550,000/ten. strgth. 

SA 212 Sil. Mang..... tee eee . B 33 max, .90 max. 15-.30 70-82,000 .5 ten. streth. 1,550,000/ten. strgth. 

SA 203 244 per cent Ni B .20 max. .80 max, 15-.30 70-82,000 siten strgth. 1,600,000/ten. strgth. Ni, (2.00-2.75) 

0.000 min. - 

SA 203 244 per cent Ni. C .25 max. .80 max. 15-.30 75-87,000 S5 ten, streiks 1,600,000/ten. strgth. Ni. (2.00-2.75) 
43.000 min. 

SA 204 }4 per cent Moly............. B .23 max. -90 max. 15-.30 70-82,000 .55 ten. streth. 1,600,000;ten. strgth. Moly. (.40-.60) 
40,000 min. 

SA 204 \% per cent Moly.s........... c .26 max. .90 max. 15-.30 75-87,000 55 ten. strgth, 1,600,000/ten. strgth. Moly. (.40-.60) 
43,000 min. 

SA 225 Man. Van.............. Satine A -18 max. 1.45 max. .15-.30 70- 82,000 SS ten. strgth. 1,600.000/ten. strgth. Van. (.08-.14) 

(Not yet approved for welded boilers). B .20 max. 1.45 max. 15S-. 7$-87,000 «5S ten. strgth. 1,600,000/ten, strgth. Van. (.08-.14) 
43,000 min. 

Suggested 4620 Ni. Moly... . 2... 06. C .22 max. .90 max. 15-.30 75-90,000 .60 ten. strgth. 1,600,000 /ten. strgth. Ni. (.35-1,90) 
$0,000 min. Mo. (.25-.40) 
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Same Welding Methods for Alloy Steel 


This brief review of the production methods in use has 
been introduced to give an idea of how the operations are 
performed. All of the methods and practices as to form- 
ing, welding, testing and stress relieving, as used in 
making boilers from SA 201 steel with 60,000 Ib. per sq. 
in. tensile strength, would be used in welding alloy steels 
in the same general way, allowing for the differences in 
welding rods, fluxes and the variations in voltage, amper- 
age and speed of welding which might be required for 
these other analyses. 

Table I shows the chemistry and required physical 
properties of the four steels at present accepted for welded 
boiler shells. Also shown are the 225 manganese vana- 


Table Il—Chemistry Tabulation of One-Inch Plate Stock 
Chemical analysis 


Test ——_—___—_——_- 
Stock from Group no. C MN S P SI NI CR MO VA 
C.M.ST.P.& P. 1 1 .178 .69 .033 .013 .22 .03 .01 .52 
C.M.ST.P.& P. 1 3 .172 .7S .021 .022 .20 .04 .07 .42 
C.M.ST.P.& P. 2 2 .264 .77 .036 .029 .22 .04 .04 .01 
C.M.ST.P.& P. 3 4 .292 .71 .021 .012 .21 .t4 .02 .%4 ... 
Vanadium Corp. 4 S .140 1.02 .040 .023 .26 .11 .06 .02 .09 
Carnegie S 6 .216 .75 .025 .024 .23 2.36 .16 .05 ... 
Republic 6 7 .213-.85 .022 .018 .28 1.86 .16 .37 
Republic (ladle) .21 .81 .029 .018 .25 1.83 .19 .31 


dium steel and a 4620 nickel-molybdenum steel which 
has some excellent properties for this type of work. All 
of the steels in this group can be welded commercially to 
meet the exacting requirements of the A. S. M. E. Boiler 
Code. Their chemical composition is such that no trouble 
should be encountered due to hardening in the welded 
zone in making the regular automatic welds and the only 
precaution necessary is to see that all tack welds are 
made sufficiently large and heavy enough to hold down 
the underbead hardness. All hand welding should be 
done with 100 per cent mineral-coated rods and auto- 
matic welding machine fluxes of the same type should 
always be used. 


Notch Toughness of Boiler Plate 


At 300 Ib. sq. in. pressure the temperature of saturated 
steam is 417 deg. F. The shell temperature should be 
around 400 deg. F. in a well jacketed boiler. Empty 
boilers in storage under winter conditions may reach 
winter temperatures as low as 40 deg. below zero. In 
this range of temperature a considerable variation in the 
toughness of plate is to be expected. The notch toughness 
of boiler plate is a quality that has been given very little 
attention by the boiler designers. f 
_ We have made a considerable number of notched-bar 
impact tests on various analyses of steel plates suitable 
for boiler shells. These tests were made on both as- 
tolled and stress-relieved materials and in the transverse 
as well as the longitudinal direction of the rolling of the 
plate. The testing temperatures were —50, 80, 212, and 
400 deg. F. -The test materials were one-inch plates, 
cut one inch wide by six inches long and notched with 
the standard Izod notch cutter, so that the thicknéss of 
metal below the notch was .900 in. Test specimens were 
held for one hour at the testing temperature before they 
were broken on the large size Charpy machine at Water- 
town Arsenal which has a striking force of 2,200 ft. Ib. 
The highest value obtained during these tests was 2,060 
ft. Ib. and the lowest, 54 ft. Ib. These two values repre- 
sent the toughest material at 400 deg. F. and the most 
brittle material at 50 deg. below zero. 

Table II shows the chemical analysis of the steels 
tested. They are examples of SA 212, 203 and 204 steels 
or silico manganese, 214 per cent nickel and .50 per cent 
molybdenum steels, respectively. Samples of a 225 man- 
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ganese-vanadium steel and a standard 4620 nickel molyb- 
denum plate are included for consideration as desirable 
materials for welded boilers - . 

Table III shows the physical test properties of these 
steels in the asrolled and also in the stress-relieved con- 
dition. The materials meet the A. S. M. E. Boiler Code 
Specifications for Class B and C steels. 


Value of Notch Toughness 


The notched-bar impact tests were made as a prelimi- 
nary exploration in a rather new direction of testing to 
determine, if possible, whether such a test could be used 
by purchasers of boiler steel to insure getting a more 
satisfactory material. The failures of welded ship hulls 
during the war have been publicized and while it is 
readily admitted that faulty design and workmanship were 
responsible for the initial starting of these failures, it 
was also found that in most cases the steel plates them- 


‘selves were very low in notch toughness, and cracks 


which started at weak points ran clear across plates in 
sharp breaks without stretching or deformation of the 
metal adjacent to the failures. A very large amount of 
research was done by the steel manufacturers and the 
Maritime Commission on the effect of variations in steel 
making on the notch toughness of ship plate and some 
improvements were made in this respect. Of course, the 
ductility requirements in boiler plate specifications are 
higher than those for ship plate and the stress-relieving 


Table I1I—Tensile Properties of Plate Stock from 
Various Sources 


Yield Tensile 


int strength, Elongation Elongation 
Test 1b. per Ib. per Reduction, in 2 in., in 8 in., 
No. Conditions* sq. in. 9q. in. per cent per cent per cent 
1 LAR 48,000 72,800 $8.6 44.0 22.0 
1 LSR $0,600 70,800 57.9 44.0 22.0 
1 TSR $3,100 74,600 44.2 35.0 17.0 
1 TAR 51,700 75,000 43.5 35.0 17.0 
2 LAR 39,700 74,700 $3.3 38.0 34.0 
2 LSR 39,800 74,500 51.5 47.0 28.0 
2 TSR 38,100 72,200 48.3 44.0 27.0 
2 TAR 38,800 71,100 31.8 38.0 23.0 
3 LAR 53,700 74,000 45.7 44.0 21.0 
3 LSR 51,600 71,800 46.7 40.0 21.0 
3 TSR 52,100 71,100 56.6 43.0 24.0 
3 TAR 53,700 75,100 $7.5 43.0 20.0 
4 LAR $0,000 78,200 $1.4 44.0 24.0 
4 LSR 45,100 73,900 65.8 48.0 26.0 
4 TSR 45,900 74,700 42.0 42.0 25.0 
4 TAR 48,000 78,400 39.0 35.0 20.0 
5 LAR 47,800 67,800 64.1 53.0 28.0 
5 LSR $0,500 68,900 65.4 51.0 27.0 
5 TSR 50,100 68,600 58.6 51.0 26.0 
5 TAR 49,900 67,800 61.4 $1.0 27.0 
6 LAR 55,300 83,600 50.5 39.0 21.0 
6 LSR 57,400 83,700 59.4 42.0 ° 21.0 
6 TSR 57,600 83,000 47.8 40.0 | 21.0 
6 TAR 58,300 86,200 48.0 34.0 15.0 
7 LAR 74,500 103,600 48.1 32.0 15.0 
7 LSR 78,700 99,500 55.1 37.0 15.0 
7 TSR 80,200 99,100 40.3 30.0 14.0 
7 TAR 82,300 102,500 42.7 28.0 13.0 


*I, —Longitudinal; T—Transverse. 

AR—As received. SR—Stress relieved at 1.125 deg. F. 

Longitudinal and transverse specimens machined to width of one inch by plate 
thickness of approximately one inch. 


treatments used on welded boilers should further improve 
the notch toughness of the Class B or C grades. 

Several years ago we conducted tests on the staybolt 
fatigue machine to determine the effect of notch tough- 
ness on the rate of crack progression in staybolts. In 
these tests we found that notch toughness was a very 
desirable quality in staybolts. We even found that stay- 
bolts with a high Izod value would run longer after a 
crack was started than the more brittle staybolts starting 
without a crack. There has been plenty of other evi- 
dence that notch toughness in steel helps to prevent 
sudden failures. 

The test results showed that all of the steels are rela- 
tively tough throughout the service range and that they 
are all more or less brittle at room temperature and also 
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that at zero and 50 deg. below zero they are all relatively 
brittle in comparison to their toughness at higher tem- 
peratures. These tests results were obtained on only one 
plate from one particular heat in each different grade 
with the exception of the 212 and 204 steels. 

Although there is a considerable difference in values 
between the samples of steels as found in this limited pro- 
gram, we cannot yet say that we are ready to recommend 
that this test or a similar one be adopted, nor are we 
ready to recommend any minimum values to be included 
in the test or that a tough fracture be required at room 
temperature. We believe that in the light of the fact that 
increased working stresses will tend to increase localized 
stresses, we should begin to pay more attention to the 
resistance of material to localized stresses and that some 
form of a notched-bar test will tell us more in this regard 
than any of the tensile or free-end tests used at the present 
time. 


Stress Concentrations 


The surface contour of the welds at the junction with 
the plate will be the principal point of stress concentra- 
tion in a welded shell. The contours are also important 
where openings in the shell are made or where supports 
are fastened to the shell. A further program should 
be worked out on the fatigue strength of butt and lap 
welds and it should be undertaken to determine how much 
grinding down of weld beads and smoothing of bead 
edges is required to maintain a safe factor between the 
untouched welded joint and the fully leveled and ground 
weld area surface. 

The welded boilers of SA 201 carbon steel now being 
built do not require the higher working stresses that 
will be used when alloy-steel boilers are designed. Going 


The 3,000-kgm. Charpy impact machine at Watertown Arsenal 
used in making notched-bar impact tests 


from a carbon steel of 60,000 lb. per sq. in. tensile 
strength to alloy steel of 75,000 lb. per sq. in. tensile 
strength will allow a 25 per cent increase in the working 
stress and, of course, a similar increase in concentrated 
stresses in the design unless these stress concentration 
points are reduced or eliminated in part by changes in 
the design of sections. 


A Way to Get Welded Alloy-Steel Boilers 


Now to get down to consider what remains to be 
done to get lighter and more efficient welded alloy-steel 
boilers on locomotives. We know that the Interstate 
Commerce Commission must approve and issue a permit 
before a welded alloy-steel boiler can be built and oper- 
ated. I would like to suggest that some railroads go 
about the matter in the following manner. When an 
order and permit to build a number of welded carbon- 
steel boilers is requiested, an additional boiler and 
locomotive of the same size and capacity but with an 
alloy-steel welded shell would be included in the request. 
The shell thickness would be the same in both types but 
the firebox staybolt spacing and other features of design 
be made in the alloy-steel boiler so that the working pres- 
sure could later be raised up to the allowed limit for the 
tensile properties of the shell and the cylinders bushed to 
a smaller diameter and with other arrangements neces- 
sary for higher pressure to be incorporated in the original 
design. Permission should be requested to operate the 
locomotive for a given period along with the others of 
the same type until the basic strength of the job has been 
proved and then make the changes in pistons in one or 
two stages until the maximum allowed working pressure 
has been reached. Changing equalizer ratings to throw 
more weight on the drivers would also be possible to 
maintain the factor of adhesion with an increased piston 
thrust. 

This is one way that a gradual changeover might be 
accomplished without raising objections from the more 
cautious members of the railroad staffs and the Bureau 
of Locomotive Inspection, Interstate Commerce Com- 
mission. 

I have no doubt that were it not for the laws govern- 
ing locomotive construction, and the fact that rules and 
specifications for the welding of boilers were slow in 
development the welded boiler would long ago have been 
an accepted fact. But as long as the governing conditions 
are as they are, it really behooves us all to keep pushing 
forward by sheer weight of scientific knowledge and 
experience in order to make any progress in the improve- 
ment of the efficiency of the steam locomotive. 

The idea of letting “George do it” has too long been 
prevalent both in the railroad and the supply fields. The 
rail industry is now faced with more serious competition 
than ever before and the steam locomotive with even 
greater competition from Diesel-electric units which now 
outnumber steam units about four to one on the builders’ 
books. While I can hold no particular brief for either 
steam or Diesel, one over the other, it is not good policy 
for any nation to put all its transportation eggs in one 
basket. As long as we have both coal and oil, both should 
be utilized to maintain the economical transportation of 
freight. 


Discussion by J. M. Hall* 


The description of how welded locomotive boilers are 
now being built is interesting and it should be noted that 
the procedures are the same as those followed in the pro- 

(Continued on page 15) 


* Director, Bureau of Locomotive Inspection, Interstate Commerce Com- 
mission. 
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West Burlington Diesel Shop 


New facilities for making heavy repairs to 
Diesel-electric locomotives 
with all machine tools and other shop equip- 
ment both for engine and electrical overhaul 


are complete 


Diesel engine test room with side and ceiling doors open (left)—Engine assembly stations (right) 


Tue new Diesel locomotive shop of the Chicago, Bur- 
lington & Quincy at West Burlington, Iowa, as described 
briefly in the December Railway Mechanical Engineer, 
is undoubtedly one of the best lighted, cleanest and most 
colorful shops of its kind in the entire country. In addi- 
tion, it is provided with full equipment and trained per- 
sonnel for making heavy repairs to Diesel motive power 
including the Diesel engines, electrical equipment, loco- 
motive bodies, trucks and all auxiliary appliances. 

The shop was constructed, as previously described, by 

partitioning off the 70-ft. by 792-ft. south bay of the old 
erecting shop to keep out dust and noise. A new floor 
was laid, with special foundations for all heavy machinery 
and large window areas installed in the south wall to 
give maximum daylight. High-intensity artificial light, 
giving a general illumination of about 20 foot candles 
on the horizontal plane, is installed, as described on 
pages 593 to 595, inclusive, of the November Railway 
Mechanical Engineer. 
_ One of the unique features of this shop is the colorful 
interior, developed in conjunction with the Pittsburgh 
Plate Glass Company and designed to produce a color 
dynamics effect which definitely reduces eye fatigue and 
hence contributes to increased production, more accurate 
work, safer operation and less absenteeism. 

The color scheme in this shop simulates an artist’s 
dream, but results demonstrate its essential soundness. 
The upper side walls and ceiling are cascade blue; end 
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walls, suntone; floor, cruiser gray; window trim, cameo 
blue, or parchment; traffic lanes, Dixie gray; material 
racks and lockers, red;. machinery and benches, vista 
green; working parts of machines, focal buff; cranes, 
focal yellow; electric switches, control panels and mobile 
equipment, focal orange; guards or shields over gears, 
focal red. 

The general effect is restful, interesting and highly 
agreeable. The favorable reaction on local shop forces 
may be judged by the fact that, after several months 
operation, this shop is practically as clean, orderly and 
well maintained as when new. The shop men themselves 
will not permit a newcomer to clutter or befoul the floor. 
They keep their individual machines clean and in some 
instances even waxed and polished. 


Machinery and Shop Equipment 


The major units of machinery and equipment installed 
in the West Burlington Diesel shop are listed in the 
table and their general location indicated in the floor- 
plan drawing. In addition to the machines mentioned, 
a large Lucas horizontal boring, milling and drilling ma- 
chine, recently installed in the heavy machinery bay of 
the main locomotive shop, is also used for machining 


‘large Diesel engine crank cases, motor field frames, etc. 


The principal machine in the Diesel shop itself is the 
Landis grinder equipped for grinding line bearings, crank 
bearings and axles. The Sellers 50-in. car wheel lathe 
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is designed for turning Diesel wheels with roller bearing 
boxes applied. The Bullard 54-in. vertical turret lathe 
is fitted with complete tool equipment for boring and 
finish machining Diesel wheels. Diesel axles are ma- 
chined on the American 24-in. heavy-duty engine lathe. 
The large Magnaflux machine is used for testing crank 
shafts, axles, etc., and the smaller portable machine for 
testing miscellaneous parts. 

Electric motor test work is greatly facilitated by the 
four Post-Glover stands and reostats for traction motors. 
The DeVilbis spray booth is equipped for cleaning trac- 
tion motors and parts. The Elmes 400-ton hydraulic 
press is equipped for handling generator and traction 
motor armature work. 

Two Gisholt Dynetric balancing machines are installed, 
one being used for balancing generator armatures, trac- 
tion motor armatures and cooling rotors and the other 
for balancing small armatures. The Monarch 48-in. 
engine lathe is used for machining armature shafts, com- 
mutators, etc. Commutators are trued, mica insulation 
undercut and banding wire applied on the Peerless 
universal armature machine. The American 16-in. preci- 
sion engine lathe and the Cincinnati-Bickford 21-in. 


Landis crankshaft and axle grinder 


vertical drill are used for small armatures and miscel- 
laneous work. 

The Niles journal lathe is used for turning the journals 
of mounted car wheels. The various shop departments 
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- Engine stands 


and individual machines are well equipped with 28 
Chicago Tramrail jib cranes and Yale & Towne electric 
hoists, including eleven l-ton, twelve 1%4-ton and five 
2-ton hoists. 

The two Westinghouse electric 400-deg. ovens are 


Magnaflux testing a large Diesel crankshaft 


used for baking generator and traction motor armatures, 
cooling plates being equipped with motor-driven fans for 


Machinery and Equipment in Diesel Shop, 
West Burlington, Iowa 


40-in. by 200-in. crank-shaft grinder . -Landis Tool Company, Waynesboro, Pa. 


50-in. car-wheel lathe........... .. William Sellers & Co., Inc., 
Philadelphia, Pa. 

500-ton vertical turret lathe ... ... Watson-Stillman Company, 
Roselle, N 


The Bullard Company, 
Bridgeport, Conn. 

..American Tool Works Co., 
Cincinnati, Ohio 

-Magnuflux Corporation, Chicago 

.Magnuflux Corporation, Chicago 


500-ton hydraulic wheel press 
24-in. by 108-in. engine lathe... 


5,500-amp. magnetic test machine. 


3,000-amp. portable test machine... 
Motor test stands (four) Post-Glover Electric Co., 
Cincinnati, Ohio 


Spray booth .-....... NE Raed iver The DeVilbiss Company, Toledo, Ohio 
400-ton vertical hydraulic press. ....E'mes Engineering Works, Chicago 
Dynetric balancing machine (7,000 Ib.) . Gisholt Machine pany, 

Madison, Wis. 
Dynetric balancing machine (75 1b.) .. Gisholt Machine Company, 

Madison, Wis. 
48-in. by 108-in. engine lathe ...... Monarch Machine Tool Co., 

Sidney, Ohio 
Universal armature machine . .Peerless Equipment Company, Chicago 


16-in. by 78-in. precision engine lathe. The American Tool Works Company, 
Cincinnati, 


io 
21-in. vertical drill ............... Cincinnati-Bickford Tool Company, 
Cincinnati, Ohio 
Westinghouse Electric Corporation 
East Pittsburgh, Pa. 


400-deg. baking ovens (two)..... 
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Machinery and Enpak i in Diesel Shop—Continued 


$00-deg. baking oven ..Young Brothers Company, 
Detroit, Mich. 

Vacuum impregnator ....J. P. Devine Manufacturing Company, 
Inc., Pittsburgh, Pa. 

25-In. precision vertical drill press..Cleereman Machine Tool Co., Chicago 

Niles journal lathe ... eneral Machinery Corp., 

Hamilton, Ohio 
Segue Albertson Company, Sioux City, lowa 


Diesel valve grinder 
Squaring shear, 36-in. foot-power... 
Shaw 15-ton traveling crane Manning, Maxwell & Moore, 
PR Nig Mich. 
ib cranes, 28 (18 ft. radius)...... hicago beanie PA Sany, Chicago. 
ric hoists, 28 (1, 1% and 2-ton). oe k Towne 0., 
Philadelphia, Mfg 


MISCELLANEOUS PORTABLE EQUIPMENT 


Axle generator tester ... 


Surgercharger 
Armature winder 


E ghee .-lgnition condenser 


Armature tester ..... . -Magnetometer 

Field winder ..Magneto test bench 
Armature fault finder... ..... Puller press 

Coil spreader ... W ....Electric soldering pot 

Coil taping machine . . ....Traction motor gear heater 
Electric grinder? ois 5 einai snasawn Electric test set 


Mica undercutter .Electric brazing machine 


cooling the armatures after baking. The Young Broth- 
ers 500-deg. oven is of the single-compartment cabinet 
type for small armatures. The Devine vacuum impreg- 
nator, 60 in. in diameter and 60 in. deep, is equipped 
with a liquor tank, 8-in. by 8-in. motor-driven vacuum 
pump, varnish tanks and shop air pressure. 

The Cleereman precision vertical drill is equipped with 
a compound table and used for general work in the 


American 24-in. axle lathe and storage rack 


cylinder department. The 36-in. squaring shear is oper- 
ated by foot-power and used for shearing insulation 
required in the repair of electric generators and traction 
motors. The uses of other small items of equipment 
shown at the bottom of the table are self-evident. 


Diesel Maintenance Program 


The Burlington’s plan of Diesel locomotive mainte- 
nance calls for repairs based on the condition of parts at 
the time of inspection, which, in turn, is made on a 
mileage-operated basis. For example, pistons, liners, 
cylinder heads, and valves on road Diesels are changed 
out currently, as determined by their condition when 
inspected ; traction motors, when new, are changed after 
the first 150,000 miles, and then at every 200,000 miles 
thereafter. On the other hand, in the case of Diesel 
switchers, the pistons, liners, bearings, etc., are inspected 
at the time of annual inspection and, if in good condition, 
are not changed. Charts, as well as other records, aid 
in keeping record of and controlling inspections and all 
types of repairs made to,each unit, and show each in- 
dividual work operation and the time completed. Through 
such charts, the work is done in the proper sequence 
and is fully co-ordinated. 

All types of Diesel power on the Burlington are given 
heavy repairs at the new West Burlington Diesel shop, 
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Diesel engine cylinder-liner-repair department 


passenger Diesels being shopped on the basis of about 
1,000,000 miles of service, switchers approximately once 
in seven years and freight Diesels at a total mileage as 
yet undetermined, owing to the relative newness of this 


type of power. All locomotives accidentally damaged to . 


any appreciable extent are also sent to West Burlington 
for repairs. In addition, all materials and parts, removed 
from Diesel locomotives at other points on the Burling- 
ton, in accordance with the progressive maintenance pro- 
gram being followed by this road, are shipped to West 
Burlington where repair work can be done quickly and 
effectively. 

These repaired and reconditioned parts are held at 
West Burlington, or shipped to outlying points, as nec- 
essary protection material to assure maximum continuity 
of locomotive service. The principal units of protective 
material include three 1,000-hp. E-M Diesel engines, 
two 1,350-hp. E-M engines, one 900-hp. Winton engine, 
one 600-hp. E-M engine, two D-8 electric generators for 
freight and two D-4 generators for passenger service, 
also an adequate supply of extra motors, truck parts, 
air compressors, etc. 


General Arrangement of the Shop 


The West Burlington Diesel shop is divided into four 
sections, each suitably equipped for the classes of work 
to be carried out in it, and an existing Shaw 15-ton 
overhead traveling crane furnishes lifting service for all 
sections. Starting at the west end, the first eight panels 


of floor area between columns are assigned to engine 
repairs, including inspection, dismantling, complete over- 
hauling, repairing and testing. The adjoining seven 


Cylinder-head department 
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panels are assigned as an auxiliary engine-repair section, 
and provide an office, tool room and sub-store area. The 
next 1114 panels are designated as the electrical shop, and 
the last 9% panels are assigned to truck and wheel repair. 
No barriers of any kind separate the various sections, 
and all of them are served by a 12-ft. truckway. This 
truckway extends longitudinally throughout the center of 
the bay. 

The engine overhaul section is equipped to permit the 
dismantling, repair and assembly of engines. In addi- 
tion to being served by a track entering through the 
west wall and extending 50 ft. into the bay, this sec- 
tion has two narrow-gage, engine-stand tracks, one on 
each side, which are joined through turntables at their 
east ends to a transverse narrow-gage track which 
projects into the erecting shop, under the working area 
of the heavy-duty traveling crane in that shop. Other 
facilities in the engine-overhaul section include eight of 
the 1%4-ton jib cranes, with 18-ft. booms, arranged to 
serve the various engine stand locations in dismantling 
and assembly operations, and a fully enclosed, especially 


Where fuel injectors and engine governors are repaired and tested 


ventilated engine-testing room, 10 ft. by 22 ft., equipped 
with two test racks. 

In the adjacent auxiliary engine-repair sections, the 
work handled includes the inspection and repair of cylin- 
der heads, pistons, liners, pumps, injectors, governors, 
air brankes and other engine parts. Here, also, filters 
are cleaned and repaired, and for this purpose a large 
room is provided, furnished with cleaning, rinsing and 
oil-bath vats and an oven. Three other rooms in this 
area include a tool supply room, store room, and office 
for the Diesel foreman. 

The electrical shop is completely equipped to handle 
the inspection, overhauling, re-winding, varnishing and 
repairing of motors and generators, and the repair of all 
other locomotive electrical parts. The west end of this 
shop is equipped with numerous work benches, a small 
grinder, varnish tanks, impregnator tanks, and ovens, 
while the east end, which is used as an electrical machine 
shop, has the power drill, dynetric balancing machines, 
banding machine, large and small lathes and assembly 
press, mentioned. This end of the shop also affords 
space for dismantling, assembling and testing motors, 
generators and their parts, being equipped with the neces- 
sary small tools and spray booth required for this work. 
The entire electrical section is served by a series of 114 
and 2-ton jib cranes to aid in the various handling 
operations. 

The truck and wheel shop at the east end of the Diesel 
shop bay is given over entirely to the servicing and re- 
pair of trucks, wheels and axles. Like the engine- 
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overhaul section at the opposite end of the bay, this sec- 
tion is served by a 50-ft. length of track which extends 
into it from the east end of the building, and is also 
served by six transverse, standard-gage truck-repair 
tracks entering from the erecting shop. 


How the Repair Work Is Handled 


In repair operations at the West Burlington shop, 
Diesel locomotives are brought in on any one of the 
tracks of the erecting shop, where, with the aid of the 
250-ton overhead traveling crane they are, stripped and 
dismantled in accordance with the repairs scheduled. 
Main hatches are removed and any Diesel engine units 
to be overhauled are lifted out by the crane and taken 
to a point directly over the erecting shop end of the 
narrow-gage transverse track serving the engine-repair 
shop. Here the unit being handled is placed on a dolly, 
rolled into the Diesel shop and the engine spotted at the 
first of ten stations in the engine-repair section. 

Eight portable engine stands, or assembly trucks, first 
applied at the third station, are an interesting welded 
steel design, 2014 in. wide by 52% in. long, by 105¢ in. 
high. The l-in. by 6-in. welded bed frame is supported 
on four 2-wheel trucks, having 7-in. cast iron roller- 
bearing wheels which roll easily on the narrow-gage 
track. Each truck is equipped on one side with 34-in. 
by 834-in. stop bolts and holding adaptors for various 
types of engines. 

Work done at each of the ten stations in thea engine 
assembly line includes the following : 

Station 1.—Inspect crankcase; apply main bearings 
and check for alinement. 

Stafion 2.—Prepare crankshaft for application; apply 
crankshaft ; apply inner timing gear case. 


a. Aree 


Root blower repairs 


Station 3—Prepare lower oil pan for application; 
apply lower crankcase, sump cover, sump screen and 
portable engine stands. 

Station 4—Apply camshaft bearings, camshafts, in- 
jector control shafts, overspeed trip shafts. 

Station 5.—Apply pistons, liners, heads, connecting 
rods, connecting rod bearings, as units. 

Station 6.—Apply piston- cooling pipes, lower back 
end sump cover, oil flinger, inner accessory drive hous- 
ing, overspeed trip housing. 

Station 7.—Apply timing gears, governor drive gear, 
accessory drive gear, harmonic balancer. 

Station 8—Apply lash adjusters, rockerarms, in- 
jectors; connect injector control arms, camshaft lube 
oil liners. 

Station 9.—Apply outer accessory drive housing, outer 
timing gear housing, lower blower air ducts, oil separator. 
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Bullard 54-in. vertical turret lathe used to bore Diesel wheels 
and turn them all over if necessary 


Station 10.—Apply R-L blowers; R-L water pumps, 
lube oil pressure pump, scavenger oil pump, governor 
drive, governor, and pneumatic control, air strainers. 

On completion of assembly operations, the engine is 
moved with the overhead crane directly to one of the two 
positions in the engine-test room, a hinged door in the 
ceiling being located over each position. With all elec- 
trical and pine connections made to the Diesel engine 
and both ceiling and side doors of the test room closed, 
the engine is given a full-load test for eight hours: It is 
then ready for painting and delivery to the locomotive. 

Other parts of locomotives are handled in a more or 
less similar manner, being taken by the overhead crane 
to points where they can be moved readily into the vari- 
ous areas of the Diesel shop for further dismantling, 
repair and reassembly. As repaired, the various units or 
parts are moved back into the erecting shop adjacent 
to the wall separating this shop and the Diesel shop, 
where they are again picked up by the overhead crane and 
assembled on their respective locomotives. Frequently, 
to avoid tieing up a locomotive, spare engine units, 
motors, generators, wheels and trucks are substituted 
for those removed from any particular locomotive, and 
the locomotive is put back into service as quickly as 
possible. Repair operations continue on the equipment 
removed, which then becomes available for use on other 
locomotives as required. 

(Additional illustrations and data covering operation 
of the Landis crankshaft grinder and Lucas horizontal 
boring mill on Diesel engine work will appear in a sub- 
sequent Sin 


Cutting serrated bearings of a Diesel-engine crank case on the Lucas 
horizontal boring mill 


13 


Austria Revives 


Fireless Steam Locomotives 


T ne fireless steam locomotive in its conventional form 
where the accumulator pressure is hardly in excess of 300 
Ib. has usually been limited to operation in industrial and, 
particularly, chemical plants where fire prevention is the 
primary objective. The principal advantages of this type 
—namely, its ruggedness, simplicity and extremely low 
cost of maintenance—are accompanied by relatively small 
capacity and high steam consumption, limiting its use to 
switching service with moderate requirements. 

With a view to extending the usefulness of fireless 
steam locomotives to heavy switching service and short- 
line traffic and at the same time raising its steam econ- 
omy, the Vienna Locomotive Works in Austria have 
undertaken the development of high-pressure fireless loco- 
motives for use in Austriat which have proved to be a 
substantial commercial success. The first experimental 
unit, built in 1934 for the Vienna Municipal Gas Works, 


Fig. 1—High-pressure fireless locomotive built in 1934 for the Vienna 
Municipal Gas Works 

was followed by almost 60 locomotives ordered between 

1939 and 1944, although war conditions handicapped fur- 

ther extension after 1941. 

The experimental locomotive shown in Fig. 1 was al- 
ready designed for a storage pressure of 1,700 Ib. per sq. 
in. and incorporated all the essential features which are 
characteristic of this development. In order not to sacri- 
fice the basic simplicity of the fireless steam locomotive 
and also for thermodynamic reasons, the high pressure 
is used merely for storage purposes, while the maximum 
working pressure in the cylinders is that of a standard 
steam locomotive; namely, 215 lb. This means that con- 
stant admission pressure can be used over the major part 
of the working range of such a locomotive. The cylin- 
ders need not to be oversize as in the case of the conven- 
tional fireless engine in which very large cylinders are 
necessary to provide sufficient tractive force. Thus, a 
reasonably high mean effective pressure can be employed 
with resultant satisfactory thermal efficiency. 

For those familiar with the thermodynamics of high- 
pressure steam, it will be evident that the mere throttling 
of the steam from the high accumulator pressure down 
to the working pressure would result in a high degree of 
moisture which would be detrimental to lubrication and 
to steam economy. Therefore, it is an essential require- 
ment to dry the steam before admitting it to the cylinders. 

t The locousotive was ‘developed under, world sights’ bandied” by Ruths 


International Accumulators Limited, London, England. whose organization 
in the United States is Ruths Steam Storage, Inc., New York. 
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This is accomplished in a very simple manner by install- 
ing within the high-pressure drum a superheating coil 
system. After passing the throttle valve the working 
steam which, as a result of the throttling process is cooled 
to a temperature of, say, 400 deg. F., is heated again to 
500 or 550 deg. F. and enters the cylinders as superheated 
steam. The average steam consumption of such locomo- 


tives working with an initial pressure of 1,400 to 1,700 Ib. - 


has proved to be at least equal to a standard superheated 
switcher and amounts to little more than one half of the 
steam requirements of a conventional fireless locomotive. 

In the experimental gas works locomotive a standard 
0-10-0 freight engine had been used as a basis, while the 
conventional boiler had been replaced by three high-press- 
ure drums. With a service weight of 182,000 Ib., a maxi- 
mum drawbar pull of 47,000 Ib. can be exerted. Coal 
trains up to 1,700 tons are hauled from the railroad siding 
to the gas works, a distance of about one mile with a 1.7 
per cent momentum grade. 

In the later developed standard types of high-pressure 
fireless locomotives only one single accumulator or stor- 
age drum is used in accordance with improved manufac- 
turing methods which made it commercially possible to 
produce drums of any required dimension. Fig. 2 shows 
a six-wheel engine of the most frequently used standard 
type having a service weight of 136,000 lb. and a tractive 
force of 34,000 Ib. The storage space naturally varies 
with the pressure for which the engine is built. With an 
accumulator pressure of 1,200 1b., the hot water content 
is 433 cu. ft.; with 1,850 lb. pressure, 363 cu. ft. It is 
interesting to note that the heat stored in the steel masses 
of the drum adds in these cases 28 and 34 per cent, re- 
spectively, to the hot-water storage capacity, thus: being 
a considerable factor. One of these engines with 1,200 
Ib. pressure is used in heavy coal and ash-removal traffic, 


pulling trains of 400 tons over a distance of 4.5 miles, - 


encountering momentum grades up to 2 per cent. While 
negotiating this grade at 20 m.p.h., the indicated cylinder 
performance reaches almost 1,000 hp. The refilling of 
the accumulator requires only a total of 15 min. and in 
this service it is done from the power station boilers while 
the cars are being loaded. 


Fig. 2—A six-wheel high-pressure fireless locomotive (1943) 
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As will be seen from the illustrations, the locomotive 
cab has been placed relatively high above the rails so as 
to afford an excellent view in all directions. There is an 
operater’s table in the center of the cab where the neces- 
sary handles, etc., are arranged in such a way that they 
can be reached by the operator irrespective of his posi- 
tion in the front, rear, or at the sides of the table. The 
engines are equipped with steam-operated standard air 
brakes and electric lighting by a turbo-generator. A spe- 
cial combination of high and low-pressure throttle with an 
intermediate receiver and an automatic reducing valve 
insures at all times a constant supply of steam to auxili- 
aries and for the starting of the main engine. 

Experience has shown that, in switching service, such 
engines will usually operate four to six hours between 
rechargings and even the most intense heavy switching 
will not exhaust the steam supply in less than two hours. 
On the basis of the excellent operating experiences made 
with this type of locomotive a new field is opening in ad- 
dition to industrial applications; namely, in large-scale 
terminal operation. It is very probable that engine ter- 
minals with a central steam supply for fireless high-press- 
ure locomotives can be operated with unprecedented econ- 
omy, both regarding. first cost and operating expense. 


Alloy Steels 
For Welded Boilers 


(Continued from page 8) 


duction of welded drums or shells of like material widely 
used in boilers of stationary power plants, none of which 
are subjected to the severe conditions of operation, such 
as vibrations to which all parts of locomotives are nor- 
mally subjected, variations of pressure and variation of 
temperature as between different locations in the same 
boiler, the latter being akin to the causes of welded ship 
failures incidentally referred to in the paper. 

In the introductory paragraph on the X-ray it is stated 
“After all welding on the shell including anchors for back 
head and front flue sheets . . . .” The use of the word 
“anchor” may cause some misunderstanding. If this 
word is intended to refer to brace feet or brace lugs it 
should here be said that brace feet or brace lugs are not 
welded in place as this practice is contrary to all gen- 
erally recognized rules on welding of boilers. 

The remainder of the paper is a plea for use of alloy 
steels of higher strength than that commonly used for 
welded boilers, apparently with two different purposes in 
mind: (1). A reduction in the weight of the boiler if the 
working pressure is not to be materially increased, and 
(2). the ability to carry higher pressure in a given size 
boiler of alloy steel as compared with a boiler of greater 
weight built of conventional materials; the higher pres- 
sure supposedly resulting in improved over-all thermal 
efficiency of such locomotives. 

As to the first, a reduction in weight of locomotives or 
parts thereof, without a reduction in the potential power 
of the locomotive, has always been an appealing fetish to 
those not giving due consideration to the necessity of 
having an ample factor of adhesion to assure that the 
driving wheels will not spin when full power is exerted. 
The author has apparently recognized this feature but 
passes it over rather lightly. Some railroads, representa- 
tives of which are present at this meeting, reduced the 
factor of adhesion in the war period of such of their loco- 
motives as were equipped with boilers capable of safely 
carrying higher pressure with the thought in mind that 
increasing the boiler pressure would increase the hauling 
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capacity of the locomotive. This may have looked like a 
good move from the desk viewpoint but it in general was 
tragic in practice since it resulted in untold quantities of 
burned rails caused by the drivers slipping. You know 
that rails were and are difficult to obtain. In many locali- 
ties these locomotives are locally and rightly termed ‘“‘rail 
burners”: and are not satisfactory over-all performers 
when the rail conditions are not close*to ideal. They also 
tend to shorten the life and increase the failures of the 
rods and crank pins which, in turn, can be corrected only 
by redesign. 

As to the second, the use of materially higher boiler 
pressures than those now common with locomotive boilers 
will necessitate compound cylinders if fuel consumption 
is not to be excessive. You know the reasons for the un- 
popularity of compound cylinders; these are good theo- 
retically from the fuel economy viewpoint but locomo- 
tives so equipped have been found to be unduly costly 
to maintain and many of them have difficulty in running 
fast enough to meet modern requirements. Increased 
thermal efficiency is of course desirable but it is of much 
more importance for the railroads, and in fact essential 
if they are to escape public criticism and prosper, to have 
simple and reliable locomotives of high availability, than 
it is to attain the maximum thermal efficiency. The author 
also mentions the possibility of attainment of increased 
thermal efficiency by use of higher pressures and going 
into steam turbines as prime movers. This may be 
developed in the future for locomotives in services where 
long runs without stops or slow downs are prevalent but 
the boilers in all probability will not be of the conven- 
tional locomotive type. 

In conclusion it would seem to be advisable that we 
approach the subject of higher-strength alloy steels than 
now used in welded locomotive boilers with considerable 
caution because of reasons which many of you will recog- 
nize without my going into details. Furthermore, due to 
the varieties of scrap now being used, it is becoming 
increasingly difficult to obtain bojler plate that does not 
contain unspecified and unwanted elements that introduce 
hardening qualities which are liable to cause early failure. 


Other Comments 


L. E. Grant, metallurgical and welding engineer, 
Chicago, Milwaukee, St. Paul & Pacific, and chairman of 
the Welding Committee, Electrical Section, Association of 
American Railroads, said that he was very much in favor 
of the welded boiler but wondered whether or not we had 
sufficient evidence to show that stress relieving is worth- 
while. He told about the changes during the past few 
years in the attitude of the welding engineers with respect 
to stress relieving and among the welding profession he 
did not know of anyone who definitely knew that weld- 
ing stresses were harmful. 

W. G. Theisinger, assistant to vice-president, Lukens 
Steel Company reviewed briefly the steels being welded 
and suggested that the subject of alloy steels should be 
used as a basis for a larger investigation. He was con- 
vinced that stress relieving was both helpful and 
necessary and believed, furthermore, that X-rays are 
important. : 

F. P. Huston, research engineer, International Nickel 
Company, told of his early association with the welding 
of locomotive boilers and of attending the first meeting of 
the welding code committee of the American Society of 
Mechanical Engineers. He wished to impress the meeting 
with the fact that welded boilers are not new—all-welded 
stationary boilers have been made for years. With respect 
to the use of alloy steels he believed that new steels 
would be written into the code as they proved their worth. 
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EDITORIALS 


Steam Power Shows 
New Signs of Life 


As 1946 passes into history and we review railroad 
operation for the year, we find that several interesting 
developments have been revealed during that year in 
the field of steam power. By analyzing these develop- 
ments there will be found many strong indications that 
the steam locomotive is far from obsolete. 

Several railroads operating either brand new or com- 
paratively new steam locomotives have found that this 
type of motive power ‘need not necessarily be handi- 
capped with either low mileage or high maintenance 
cost. The operation of large 4-8-4 type locomotives 
with a total maintenance cost of only slightly more than 
13 cents a mile over a four-year period shows definitely 
that the steam locomotive is not inherently expensive 
to maintain. Groups of steam locomotives given se- 
lected assignments and adequate servicing facilities, 
both en route and at terminals, average over 25,000 
miles a month. With boiler washes being given be- 
tween runs, and annual inspection and repairs performed 
in two days, a locomotive remains in service virtually 
every day in the year, and can compete favorably on a 
mileage basis with any type of motive power. 

Taking these new-found facts together with a long- 
standing advantage of, steam power, namely that of 
low first cost per horsepower, it would seem that 
caution is indicated in the thinking of those who feel 
that the steam locomotive is on its way out. Nor should 
it be forgotten that the steam locomotive of present 
day design can easily pack more than 5,000 drawbar 
horsepower in four axles and 5,000 horsepower carries 
a lot of weight maintaining even the fastest and most 
rigid of schedules. 

Too often, however, this schedule-making ability of 
up-to-date steam power units is nullified by time-con- 
suming delays en route. This, along with far from 
perfect reliability, has often been considered a necessary 
evil of steam power. But both of these past faults can 
be eliminated if the facilities for servicing and repairs 
are as modern as the locomotive itself. Ash handling 
and coaling time must be kept to a minimum, with 
the coal quickly delivered and the dumped ashes rapidly 
removed if fast schedules are to be maintained. Repair 
costs can and have been reduced more than enough to 
justify modernization programs for shops having ma- 
chinery that was never intended to maintain the high 
precision and high productivity required today. 

The steam locomotive design of today is not static. 
In addition to innumerable minor improvements that are 
being continuously made, there are two major develop- 
ments that appear destined to have a marked effect 
on future locomotive design. Welded boilers, which 
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have already proven themselves practicable, should 
enable the railroads to make a substantial reduction in 
the cost of boiler repairs similar to the saving in 
machinery repair custs that has resulted from the use 
of mechanical lubrication, roller bearings, one piece 
beds, and lightweight reciprocating parts. The poppet 
valve gear may prove to be the answer to the problems 
of rising fuel prices and the rapid drop in horsepower 
that occurs in steam locomotives at high speeds. Thus 
it is apparent that the events of the past year, coupled 
with a look into the future, give a pretty strong indica- 
tion that the steam locomotive will be with us for many 
years to come and that in the future it will give better 
and better service at lower and lower cost. 


N 


The Case for Head-End Power 


“The modern railway passenger car is a fearful and 
wonderful thing.” This statement, made recently by 
P. W. Kiefer, chief engineer motive power and rolling 
stock, New York Central, serves eloquently to describe 
the electrical equipment in particular. It may include 
axle- or engine-driven generators, inverters, motor- 
generators, batteries, lights, water coolers, fans, blow- 
ers, compressors, evaporators, refrigerators, sterilamps. 
electrostatic filters, “educated” air conditioning con- 
trols, and communication circuits for radio, public- 
address systems, wired music with or without program 
selectors, intricate switchboards and miles of wire in- 
volving circuits which only a skilled operator can follow. 

There are three very good reasons why railroads 
should go to the use of “head-end” power to supply all 
of the electrical power needs of passenger trains. The 
first reason is that it would relieve the locomotive of 
a load of about 500 horsepower in the case of a 15-car 
train, The second is that it would materially reduce the 
complexities entailed by having an individual power 
plant on each car. Third it is possible that increasing 
electrical loads may make the use of axle generators 
impracticable and force the railroads to go to either 
head-end power or the use of relatively large internal 
combustion engines on each car. 

Under present conditions, head-end power would re- 
quire a power car equipped with engine-generator sets 
supplying auxiliary power to all the cars in the train 
through one or more power lines extending through 
all the cars with connectors between cars. The great- 
est difficulty confronting the use of head-end power is 
that cars are used in interchange. They must also be 
switched in and out of trains and they must be able to 
operate independently, at least for a short time. To 
fulfill the requirements of interchange would mean that 
all railroads use the same power system and have the 
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same type and location of connectors between cars. 
This seems like an insurmountable obstacle, since cars 
now in service are variously equipped with 30- and 60- 
and 110-volt d. c. power systems, some of them having 
conversion apparatus for producing 110-volt single- 
phase a. c. and 220-volt, three-phase a. c. power. 

The situation presents a problem more complex than 
that of the standard coupler, but it would not be in- 
superable if it became a necessity. Pressure of cir- 
cumstances has created a demand for it, and it would 
appear that railroad representatives should jointly give 
it consideration. They should first try to determine if 
head-end power is to be an eventuality and, depending 
upon their conclusion, either drop the matter or work 
out ways and means of doing something now which will 
be much more difficult to accomplish at a later time. 


An Added Incentive for 
Better Counterbalancing 


As is the case with all things under the jurisdiction of 
the mechanical department of a railroad, there are two 
aspects to the problem of counterbalancing locomotives. 
The first, or engineering aspect, appears to be pretty well 
solved. Past experience and test data have resulted in 
railroads being able to design and build locomotives 
capable of operating at present-day speeds with no ap- 
preciable damage to themselves or to the right-of-way. 
But the second, or economic aspect, has one factor bear- 
ing on a large group of locomotives which has not re- 
ceived the attention it deserves. 

Most new locomotives built in the past ten years, and 
virtually all locomotives, both old and new, that are used 
in high-speed passenger service, have been counter- 
balanced with a high degree of refinement. Older loco- 
motives, however, are not often balanced scientifically. 
These locomotives, particularly those from 10 to 20 
years of age, perform a very substantial portion of the 
total locomotive mileage; yet many were designed and 
counterbalanced during and for an era of lower speeds 
than those at which they are today called upon to travel. 

From such inadequate counterbalancing arise many 
harmful and costly effects that are well known to men 
responsible for the maintenance of motive power. 
Among these universally recognized effects is out-of- 
round driving wheels, It is the saving attainable through 
eliminating this condition that has gone largely un- 
Noticed. 

The necessity for dropping wheels between shoppings 
can be eliminated if the wheels do not become out-of- 
round. Various types of portable apparatus are avail- 
able to maintain the proper tread contour with the 
wheels in place on the locomotive. These apparatus are 
designed to correct all defects of contour with the excep- 
tion of out-of-roundness. Thus, by keeping wheels con- 
centric, a locomotive will not have to be removed from 
service to have its wheels dropped. Its availability can 
thereby be increased and its maintenance cost reduced. 

It does not, of course, follow that the saving to be 
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realized from not having to drop the driving wheels for 
tire turning will be sufficient in itself to justify an ex- 
tensive program of complete recounterbalancing, includ- 
ing the application of light-weight reciprocating parts. 
Nor, perhaps, does it even follow that a partial modern- 
ization is called for on the basis of this one saving. The 
subject is raised merely to point out that it is a factor 
which should not be overlooked when consideration is 
being given to the general problems of maintenance 
and availability, and to the particular effect that counter- 
balancing has on these problems. 


Maintenance Standards 


After making a comparison of the causes of locomotive 
failures that were presented at the September, 1946, 
meeting of the Southern & Southwestern Railway Club 
one wonders if there is not more than a little truth in 
the oft-made statement that the steam locomotive would 
make a better showing if it received the same degree ot 
care and attention that is now given to the Diesel- 
electric locomotive. This point is not raised with the 
idea of detracting one whit from the excellent per- 
formance of the Diesels or to hint that they should 
receive any less care and attention than they are getting 
but rather to suggest that the steam locomotive could 
use advantageously better workmanship and greater 
precision in the manufacture, repair and maintenance 
of its component parts. 

What caused the locomotive failures? For the most 
part the causes of steam locomotive failures reported at 
the meeting could be placed under the general classifica- 
tion of poor workmanship; those of the Diesel under 
that of poor or inadequate lubrication. Hot boxes, 
broken motion-work parts, broken pipes, improper tire 
applications and defective boilers causing steam-loco- 
motive failures can usually be attributed to a lack of 
the high quality of workmanship required for the pro- 
duction of dependable machinery. They are symptoms 
of inherent weaknesses in repair and maintenance pro- 
cedures. Lubrication difficulties in the Diesels can be 
overcome by relatively simple changes in operating and 
maintenance methods. 

The statement was made, in the discussion at the 
meeting, that few major improvements have been made 
in the steam locomotive in the past 30 years. Without 
challenging that statement here, and there is plenty of 
evidence available to make its truth questionable, it 
can be said that the steam locomotive does not need a 
major improvement, as such, to eliminate a large pro- 
portion of the causes of failures reported at the meeting. 
No improvement in basic design would automatically 
compensate for poor workmanship used in machining, 
assembling and maintaining any locomotive part, 
whether steam or Diesel. Of the two types of motive 
power the steam locomotive probably should get more 
care and attention because it is subjected to additional 
stresses resulting from the action of unbalanced forces 
and from expansion and contraction due to temperature 
changes—conditions not found in the Diesel. 
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That well-designed and well-built steam locomotives 
will respond to good treatment and the right kind of 
attention has been proved by the outstanding operating 
performances being turned in every day by modern 
steam power on many railroads. They. will keep on 
doing a good job only as long as they continue to re- 
ceive attention comparable to that given to the Diesels, 
whether it is in workmanship, in the quality of replace- 
ment parts, or in servicing. When that standard of 
care is lowered, failures can be expected to increase. 


1946 A Big Year 

In Shop Programs 

The year 1946 started out to be a record year in the 
buying of machine tools and shop equipment by the 
railroads but it finished up by being a year in which 
buying was not as great in the number of orders but 
which, as in the previous year, exceeded most of the 
pre-war years since 1928. Those retarding factors 
which stood out most prominently were the great in- 
crease in operating expenses as a result of increases 
im wages and cost of materials; the unsettled policy 
with respect to shop rehabilitation programs on the 
part of many roads because of an inability to come to 
a decision with respect to the extent to which steam 
locomotive repair facilities should be modernized and, 
finally, the allocation of capital funds by management to 
those items of greatest need and on which the investment 
1eturn was most favorable. 

Foremost among the actual orders for machine tools 
and shop equipment during the past year were many 
thousands of dollars worth of new tools badly needed 
by the roads for car wheel shops and the modernization 
of locomotive wheel departments as well as the equip- 
ment for the several new Diesel-electric locomotive re- 
pair shops that have been built to take care of the 
rapidly growing fleets of this new type of power. 

An important fact disclosed as a result of a survey of 
the shop equipment buying of railroads representing 
more than 80 per cent of the route mileage of the 
United States was the question of what the railroads 
would do about second-hand defense plant equipment. 
After the last war some railroads acquired considerable 
‘used machinery and their experience with that equip- 
ment was so unsatisfactory that apparently the memory 
of what happened 25 years ago had an important in- 
fluence on the hesitancy in acquiring used tools after 
the close of World War II. 

Those who sell shop equipment to the railroads quite 
frequently are told that a road is holding up its mod- 
ernization programs because of the uncertainty as to 
the type of locomotives that may be used in the future. 
Some railroad officers seem convinced that, on their 
roads at least, no more steam power will be purchased. 
It is not possible, however, to overlook the fact that 
there are still 37,732 steam locomotives out of a total 
of 41,785 (3,372 being Diesel-electric and 704 elec- 
tric locomotives) on the railroads of this country that 
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are going to have to be maintained for years to come. 
While there are other contributing factors, there is no 
question that a part of the unfavorable costs of steam 
locomotive operation may have been due to procrastina- 
tion in the matter of providing adequate shop and 
enginehouse facilities over a period of years. Many 
roads have followed a well-planned program of keeping 
up their repair facilities and it is more than a coincidence 
that the roads which have done this have effected econ- 
omies in the operation of steam power that have placed 
them in a favorable position. 

The Diesel-electric locomotive has brought into the 
shop picture a factor that is also resulting in some un- 
certainty as to future policy. This newer type of 
motive power has demonstrated to the railroads the 
value of a parts replacement system in repair work and 
because of the facility with which the manufacturers of 
this type of power have made it possible to secure 
repair parts, the question has arisen in the minds of 
many mechanical men as to whether or not the parts for 
the existing steam locomotive units could not more 
profitably be purchased on the outside instead of manu- 
factured in company shops. 

This is not a question that can be settled without 
considerable study for modern materials and quality 
workmanship are of prime importance in parts for high- 
speed service and if a railroad company’s own shop can 
not produce these parts of material of the required quality 
and can not meet the standard of workmanship then 
the performance of power in service is quite likely to 
suffer. Engineering analyses should determine the most 
economical course to take and if parts required for mod- 
ern locomotives are to be produced in company shops 
modern shop equipment must be installed. 


NEW[BOOK 


Car BUILDERS’ Cyciopepta, 1946 Edition. Published 
by the Simmons-Boardman Publishing Corporation, 
30 Church Street, New York 7. Compiled and edited 
for the Association of American Railroads, Mechan- 
ical Division. 1,444 pages. Price, $6. 


This seventeenth edition of the Car Builders’ Cyclo- 
pedia of American Practice follows the general arrange- 
ment of editions since 1922. Each of the 20 sections is 
clearly defined. Changes have been made in order to 
make the material more readily accessible. This edi- 
tion contains a completely new section on car-shop lay- 
out and operation; wheel-shop design, equipment and 
operation ; material handling ; welding, and other phases 
of passenger- and freight-car maintenance. The Table 
of Contents by sections and subdivisions and the Gen- 
eral Index to Car Parts and Products at the end of the 
book have been amplified, and a summary of the con- 
tents precedes each section. The book contains a dic- 
tionary of car terms, typical illustrations of railroad and 
industrial cars, their parts and equipment as well as 
data on cars built in America for export. 
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With the 
Car Foremen and Inspectors 


Hot Boxes in Freight Service” 


The first place to start in any endeavor to improve 
journal-box performance is on the repair tracks or in 
the car shops. If we are to expect 15 months of service 
under present conditions with high speeds, heavy loads, 
severe shocks in hump yards, and high car mileage, it 
is essential that the running gear of the car be mechani- 
cally right. All the requirements of Rule 66 should be 
closely adhered to. Journal boxes should be thoroughly 
cleaned and closely inspected, particularly the roofs of the 
boxes to see that they are in good condition. If distorted 
or worn hollow, it will make impossible the action of the 
crown on the back of the wedge in evenly distributing the 
load through the bearing to the journal. Inasmuch as 
bearings with liberal running clearance often operate 
with pressures exceeding 1,000 Ib. per sq. in. of actual 
contact, it is essential that the wedge be permitted to 
distribute the load evenly over the length of the journal. 

The A. A. R. report on the results of the recent 
journal-box-lid survey clearly indicates that more atten- 
tion must be given to box lids. Of 2,671 boxes examined, 
2,100 or approximately 80 per cent, had lids with less 
than 50 per cent contact on the face of the box. Certainly, 
journal-box packing cannot remain in serviceable condi- 
ton for a period of 15 months without more adequate 
protection from dust. rain and snow. Missing or defective 
dust guard plugs must also be replaced. Occasionally 
boxes are found with a shoulder worn into the face of 
the lug to the extent that it is almost impossible to open 
the lid. This condition should be corrected before the 
car is allowed to leave the repair track. One source of 
frequent hot boxes closely related to the journal box is 
defective and improper refrigerator drains. These should 
te given close attention while cars are on repair tracks 
and corrective action taken whenever it appears that 
there is a possibility of water from the drains entering 
the boxes. 


Wedge Condition Important 


The wedge is an important member of the journal-box 
assembly and should be closely inspected, not only to see 
that the top is not worn flat for an area equal in length 
to the nominal journal diameter, but to see that its width 
is proper to protect the side of the bearing from longitud- 
inal shocks transmitted through the inside lug of the 
box, and to see that the bearing side is true so that it 
an function in distributing the load evenly and without 
pinching the bearing. 

Journal bearings should be thoroughly cleaned and 
closely inspected. The lining should be examined for 
cracks, spread lining or foreign particles that may have 
become imbedded. All bearings should be checked for 
loose lining before applying. This can be done by lifting 
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the brass at the lug end, holding between thumb and 
forefinger, and lightly striking the back of the bearing 
with a hammer. Absence of a definite ringing sound will 
indicate loose lining. A little free oil should be put on 
both sides of the brass and on top of the wedge when 
applying to the journal box. Oily waste should never be 
used for this as particles of waste may remain on the 
bearing metal. ; 

With the running gear and journal box assembly in 
good mechanical condition, the final step is to provide 
proper lubrication. Under present A. A. R. standards 
and specifications for oil, waste and renovated packing, 
there can be a vast difference in quality and yet comply 
with A. A. R. standards. The management of any road is 
reluctant to spend additional money in obtaining better 
quality oil and waste unless they have some assurance 
that other roads will do likewise. There is some hope for 
improvement in this matter in the recent A. A. R. com- 
mittee report on lubricating practices. This report points 
out the fact that present standards are too broad and 
that there is no incentive to purchase better grades of 
material unless the betterment is made mandatory and 
applicable to all roads and equipment. 


More Rigid Waste Specifications 


Examination of manufactured waste prepared for differ- 
ent railroads clearly indicates the necessity for more 
rigid specifications. Some wastes contain a high per- 
centage of short ends, shredded rags and shoddy threads, 
which give off excessive amounts of lint, rayon and other 
threads not suitable for packing. It is possible that, with- 
out the facilities of a testing laboratory or an inspector at 
the plant, one railroad might receive waste previously 
rejected as not suitable for packing waste by another 
road, and in turn repack the boxes of cars owned by the 
road rejecting the waste. It would seem that a competent 
committee could conduct a series of tests to determine the 
necessary specifications for a good quality of packing 
waste and the use of such waste made mandatory. 

A few hours with the oilers in the transportation yard 
during the hot months of July and August, and during 
the cold months of January and February, will convince 
the most conservative that something should be done 
to obtain better qualities of oil. During the hot weather 
months, some boxes will be found with oil so thin that it 
goes to the bottom of the box allowing packing to expand 
and fluff to the extent that it cannot be kept in place 
under the journal, and as a result, rolls and works out 
from the back end of the box leaving from three to six 
inches of that portion of the journal with no lubrication 
whatever. During cold weather many boxes will be found 
with oil so badly congealed and so tacky that it is impos- 
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sible to get the cars out of the yards before the packing 
is badly rolled and, in some cases, actually pushing the 
box lids open, unless liberally free-oiled with a cut-back 
oil. 

During the years directly preceding and during World 
War II, great strides were made in developing oils which 
would perform satisfactorily under most severe condi- 
tions. Much of this progress was made through the 
development and use of various additives. Of particular 
interest insofar as car oil is concerned are those additives 
which are added to an oil to improve the viscosity index, 
pour point and film strength. staan 

While the quality of packing materials is largely a 
problem of management and the Association of American 
Railroads, there is much in the handling and application 
of the packing that can be done by the man in the 
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field. Careless handling of packing barrels results in 
leaky barrels and poorly-fitted covers, and this in turn 
causes loss of oil and the entrance of grit and other 
foreign matter into the packing. Packing should be stored 
in warm buildings and turned, or surplus oil drawn from 
the bottom of the tank and poured over the top of the 
packing as outlined in Rule 66. Packing, however, should 
be chilled before applying to a cold box during cold 
weather. If moist, warm packing is applied to. a cold 
box, the resulting condensation will cause packing to 
become frozen to the journal. 
When applying the back roll, the packer should make 
certain that all loose ends are worked under and the 
roll shoved to the extreme back end of the box and 
firmly packed into place so that it will properly lubricate 
the back fillet and also keep out dust and dirt. . 
Rule 66 makes it optional as to whether packing is 
applied in the one piece method or in rolls. Regardless 


20 


of which method is used, care should be taken to see 
that packing is applied as outlined and that it is applied 
firmly with all loose ends tucked under. Observation in 
train yards indicates that many boxes are not being 
packed firmly enough and, therefore, contain an insuffici- 
ent amount of packing. This, together with the present 
design of round bottom journal boxes, results in rolling 
of packing even during summer monts, and, with no 
front wad to help retain packing under the journal, 
results in portions of the journal getting no lubrication. 

It would appear that too much emphasis has been 
placed on keeping the packing one inch below the center 
of the journal and too little emphasis on seeing that pack- 
is firmly applied. While it is true that the higher the 
packing comes on the journal and the more firmly it is 
packed under the journal, the higher the friction and 
operation temperature, it is also true that sufficient pack- 
ing must be had in the box to provide adequate lubrication 
in order to avoid complete failure. It would also appear 
that in this area where extremely low temperatures are 
not uncommon, further consideration be given to the use 
of a front plug. 

It is clearly demonstrated each winter that, unless 
packing retainers are used, the packing cannot be retained 
back of the journal collar. In fact, it cannot be retained 
back of the collar during summer months. It will be 
found on inspection during cold weather that it is the 
rule, rather than the exception, to find the space between 
the face of the collar and the box lid pretty well filled 
with packing. The packing that moves out to fill this 
space leaves a large void under the journal where the 
packing is really needed. The front wad certainly would 
assist in retaining the body of the packing back of the 
collar. 


Packing Retainers Help 


Tests and actual service seem to indicate that packing 
retainers may play a very important part in improving 
journal-box performance. However, in order to make 
it possible to obtain real benefits through the use of 
retainers, their use must become universal through some 
form of encouragement by the A. A. R. and the journal 
box assembly must be in good mechanical condition, par- 
ticularly dust guards and box lids. It has been found 
that a box packed with waste and oil of good quality, 
equipped with a good dust guard and tight box lid, and 
properly equipped with a good packing retainer can be 
run for a long period of time with no servicing necessary 
other than the possible addition of a little free oil. There 
is no doubt that if all boxes were equipped in this manner, 
there would be a sharp reduction in the number of hot 
boxes caused by waste -grabs and lint wipes, now the 
major causes of hot boxes. 

Each railroad and each yard presents its own problems 
in regard to train yard inspection and servicing. There 
are indications, however, that certain problems are quite 
common to all. For one thing, lack of sufficient time to 
properly inspect and service boxes, both incoming and 
outgoing, appears to be one quite common condition and 
one that no doubt leads to much of the servicing that is 
being done with a packing iron only. 


Box Inspection and Spooning 


It should be a preferred practice to make thorough 
box inspection and spooning immediately after the 
arrival of trains. Regardless of weather conditions, many 
boxes will be found with packing rolled up against the 
edge of the brass. Spooning this packing into place before 
switching will do much to prevent waste grabs caused 
by rough handling. During cold weather, boxes will 
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usually have sufficient running temperature to make it 
possible to readily spoon the packing, whereas, after 
becoming chilled it becomes very difficult to spoon. 
Further, any boxes with abnormal running temperature 
may be detected by feeling the journals and the boxes 
marked for later examination to determine the cause of 
the abnormal temperature. Here in the Northwest, we 
have two distinct hot box seasons, One, the period of 
extreme low temperatures and the other, the period of 
extreme high temperatures. Ordinarily, January and 
February are the two cold months and the number of hot 
boxes is apt to reach a maximum followed by a steady 
decline through the months of March, April, May and 
June. July usually brings a sharp increase in the number 
of hot boxes which continues through August. There is 
usually a sharp decline during the month of September 
and reaching a low for the year during the months of 
October and November. 

During the months of January and February, some car 
oils become so badly congealed and tacky that packing 
rolls badly and the tacky oil pulls short ends and line 
from the packing and carries it up under the edge of the 
brass. Here it accumulates to form either an effective 
oil wipe, or, particularly with a sudden rise in tempera- 
ture with the resultant thinning of the oil film, be drawn 
between the bearing and journal. In order to avoid a 
serious outbreak of hot boxes and the formation of the 
lint accumulations during the first and subsequent sub- 
zero spells, yard forces should be supplied with proper 
cut-back oil in advance so that as temperatures drop and 
the boxes with heavy and tacky oil can be detected, they 
can be free-oiled with an oil cut back sufficiently to reduce 
the viscosity and tackiness of the oil in the box. 

Our records will indicate that, with the normal high 
temperatures of July and August, we can expect a sharp 
increase in the number of hot boxes, due largely to those 
boxes with very light oil which goes to the bottom of the 
box allowing the packing to fluff and roll. With the com- 
ing of warm weather, boxes in this condition will operate 
at a much higher temperature and, if they are inspected 
upon arrival and the journals touched by the inspector, 
the higher temperature should be taken as a warning 
hi Ey box needs the addition of some heavier-bodied 

oil. 


Newly Employed Oilers 


During the last few years, there has been a rapid turn- 
over of help in the yards. Too many newly employed 
oilers with no previous railroad experience have been 
handed a packing iron and told to spoon all the boxes. 
They then have to learn the hard way and soon develop 
a system of opening box covers, jabbing at the packing 
and then closing the covers. ` Oilers should receive 
thorough instructions on the entire journal-box assembly, 
the common causes of hot boxes, and measures that can 
be taken to prevent failures. They should also be taught 
to readily recognize the box that does not require atten- 
tion as well as to recognize the box that does, and the 
boxes requiring no attention should be passed up so that 
their time and efforts can be used to service the boxes 
that need attention. Proper instruction, coaching, and 
supervision will put the new man off to a good start 
with some understanding of the importance of his job and 
of the skill required to become a good oiler. 

In conclusion, it might be well, inasmuch as a larg 
percentage of the hot box trouble appears to be with 
foreign cars, to quote the first paragraph of Rule 1 of 
the A.A.R. Code of Rules. “Each railroad is responsible 
for the condition of all cars on its line, and must give to 
all equal care as to inspection and lubrication.” 
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Checking Clearances 
On Canadian Pacific Cars 


During the war a large part of the Canadian Pacific’s 
passenger equipment was moved in troop trains to and 
from ports of embarkation in the United States. These 
operations required that all outside dimensions of C. P. 
R. passenger and baggage cars come within the clearance 
limits of the tracks over which they had to pass and, to 
determine accurately these demensions, this railroad 
designed and installed a special pit and clearance gauge 
at its Angus Shops, Montreal, Que. Since the war the 
installation has been continued in use because of the con- 


venience and accuracy with which cars may be measured 


for clearance dimensions. 

The pit is of concrete construction, 79 ft. long, 44 in. 
wide and 5 ft. deep, and is equipped with receptacles for 
electric lead lights in the side wall surfaces at intervals 
along its entire length. The five-foot depth permits men 
to walk without bending while inspecting the undersi ‘es 
of the cars. If it is necessary for the workmen to make 
adjustments to the running gear the pit side walls are 
furnished with holes into which cross pipes may be 
inserted for supporting scaffolding at a more convenient 
working level. Access to the pit is made by a stairway 
along the shop wall with a short connecting tunnel from 
the stairway to the pit underneath the shop floor. A safety 
gate is installed at the front end of the pit to prevent men 


The clearance gauge in position prior to checking a car's dimensions 


from falling accidentally into the pit when it is not in 
use. 

To insure the accuracy of the measurements the track 
rails for the pit were laid absolutely level and in addition 
the concrete floor on both sides of the pit was made dead 
level and flush with the top of the rails, the latter per- 
mitting heights of car parts to be measured correctly by 
using the floor as a base. 
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The clearance gauge is suspended from what is essen- 
tially an overhead traveling crane that was designed es- 
pecially for the job so the gauge can be rolled the entire 
length of the pit, thus eliminating the need for moving a 
car through a stationary gauge. The crane is supported 
by four double-flanged wheels, two on each side, which 
roll on light gauge rails. The track is laid on eight- 
inch I-beams that are supported by brackets. It was the 
original intention to install a power drive for the crane 
but the lightness of the construction and the ease with 


The clearance gauge moved part way down the car—Note the over- 
head traveling crane carrying the gauge and the stairway at the 
right leading to the inspection pit 


which it may be rolled along the track by hand elimmated 
the need for power operation. 

The crane structure has three crossbeams. The two on 
the outside are made of 1%-in. bl 8-in. wood stiffened by 
a %¢-in. by 8-in. iron plate bolted to one side of the wood 
for its entire length; the center one is a 31%4-in. O. D. 
pipe. Two cross braces of 34-in. by 4-in. iron give the 
structure added rigidity. Two vertical 3%4-in. O. D. 
pipes connected with the center crossbeam pipe by tees 
and extending down to about a foot from the floor on 
either side of the car supports the side clearance gauges. 
Each vertical pipe is braced at the center by two 2-in. 
pipes running diagonally to the ends of each of the out- 
side crossbeams. 

There are five separate sections to the clearance gauge, 
identified by the letters A to C, inclusive. The side gauges 
are made in two parts, the upper part being an A section 
and the lower part a B section. Each section is attached 
to the vertical pipes by two iron straps and two collars 
which have a sliding fit on the pipe and are supported 
by collars held in place on the pipe by set screws, an 
arrangement that permits the side gauges to be rotated 
away from the car and out of the way when not in use 
and prevents damage to them if they hit an obstruction. 

The top gauge is made in a single piece but there are 
three different ones, C, D and E, each one having clear- 
ance contours that meets the clearance requirements of 
either the C. P. R. or foreign lines, the one to be used de- 
pending upon the service in which a car is to be operated. 
The top gauges are fastened by clamps to the center 
crossbeam pipe and when one gauge is swung down in a 
vertical position for use the others are rotated and 
clamped in horizontal positions out of the way. 

In operation the gauge is moved down the track, usu- 
ally by the men checking the car clearances on top of the 
car. It can also be moved easily from the floor by push- 
ing on the vertical pipes and it is equipped with an elec- 
tric bell, operated by a push button located on one of the 
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vertical pipes, to warn men on top of the car betore the 
gauge is moved. The level of the car is checked on the 
pit and the final levelling work is done at this location. 

For each car a’record is made of the trackage on which 
the car may be operated with safety and the parts that 
do not clear the gauge. For some car movements a part, 
such as a smoke jack, can be removed temporarily to per- 
mit the car to be operated over tracks normally restricted 
to the movement. 


Testing Type AB Brakes* 
By B. F. Grieshabert 


In cleaning and testing AB brakes on repair tracks in 
accordance with A. A. R. interchange rule 60, the fol- 
lowing procedure is desirable. 

(1) Each brake cleaner gang must be ‘provided with 
a grease can, so arranged that both the grease and brush 
can be protected against dirt, one extra set of shipping 
covers for the service and emergency portions of the 
AB-vales, a blower hose, and suitable tools, such as: 
wrenches, scrapers and clamps. 

(2) Record the car number, owner, and last cleaning 
date, if required for billing purpose. All old cleaning 
marks must be scraped off and painted over with quick- 
drying paint. 

(3) Close the branch pipe cock, and drain the air 
out of the auxiliary reservoir, emergency reservoir, and 
brake cylinder. Remove the cup from the dirt collector, 
and leave it off until cleaned valve portions are applied. 
Disconnect the release valve lever. 

(4) Blow any dirt or water out of yard air line and 
supply hose connections to car. Couple the yard air 
supply hose directly to the car brake pipe B-end, charge 
the brake pipe, and leave the yard air supply connected 
to it. Blow out the brake pipe by opening the angle 
cock at the A-end of the car, and then apply a dummy 
coupling, or the blower hose, to the A-end of the car, 
and leave both angle cocks open, open the branch pipe 
cock to blow dirt from the branch pipe, then close it. 

(5) Scrape, wipe and blow off all dirt adjacent to the 
gaskets between the pipe bracket and the valve portions, 
then using the blower hose, blow off all loose dirt on 
the AB-valve portions, pipe bracket, hopper slope sheets, 
and car underframes that may otherwise get into the 
AB-valve portions or brackets when the portions are 
being removed and cleaned portions applied. 

(6) Remove the vent protector from the emergency 
portion and apply a manufacturers standard vent pro- 
tector plug, then remave the emergency portion, and 
immediately apply to it the spare shipping cover. The 
emergency portion must be carefully handled to avoid 
dirt, water or damage to internal parts. 

(7) Remove the service portion and the brake pipe 
strainer and immediately place the strainer in the spare 
shipping cover, then apply it to the service portion. The 
service portion must be carefully handled to avoid dirt, 
water or damage to internal parts. 

°(8) Remove the caps and wasp excluder from the 
retainer, clean, oil, and replace same. 

(9) Using scraper of suitable form loosen any dirt in 
the brake pipe passage strainer chamber, and other con- 
necting passages of the pipe bracket, and then wear 
goggles when using blower hose with nozzle to remove 


* Presented at the March 19 meeting of the Car Department Association 
of St. Louis. 
ys Air brake repair man and test-rack operator, Illinois Central, East St. 
uis, 
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any loose dirt and scale from the pipe bracket, strainer 
chamber and the branch pipe passages toward the open 
direct collector. 

(10) When the valve portions are removed and con- 
ditions are found in the portions or the pipe bracket 
evidencing that the car brake equipment has been sub- 
merged in water, special additional cleaning operation, 
not regularly performed will be required, such as a piece 
of pipe bent in such shape as to syphon water from 
auxiliary reservoirs and emergency reservoirs after flange 
unions are removed. 

(11) Before remounting the service or emergency por- 
tion on the pipe bracket, the body gaskets must be 
properly cleaned and carefully inspected to insure that 
they arein good condition. Gaskets which have flattened 
or broken beads, or any having cracks, or cuts, must be 
replaced with gaskets in good condition. 

(12) With the service and emergency portion gaskets 
in place on the pipe bracket and fully seated, remove the 
shipping cover from the clean emergency portion and 
immediately mount the portion on the pipe bracket and 
after coating the threads with graphite grease tighten the 
nuts evenly and firmly. Clean or renew, if necessary, 
the vent protector ; apply protector to the cleaned emer- 
gency portion. The shipping cover must not be re- 
moved from the cleaned emergency portion until pre- 
pared to mount the portion on the pipe bracket. 

(13) Loosen the shipping cover on the service portion 
and, after removing the clean brake pipe strainer restore 
the cover on the portion, using a wood mandrel of suit- 
able form for guiding the brake pipe strainer; place the 
strainer in the pipe bracket, make certain that the inner 
end is in engagement with the sealing bead (if properly 
inserted all nut threads will be visible) ; then apply hold- 
ing nut and tighten it firmly with special wrench pro- 
vided. Next remove the shipping cover from the 
cleaned service portion, and with the piston in release 
Position, immediately apply the portion to the pipe bracket 
and after coating the threads with graphite grease, tighten 
the nuts evenly and firmly. The shipping cover must not 


The Pennsylvania’s Whiting 
tandem car washer at Chi- 
cago which has just washed 
One train and is ready for an- 
other—Either a cleaning so- 
lution or water can be sup- 
plied to the inbound washer 
in the foreground by remote 
controls from the control 
house - 
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be removed from the clean service portion until prepared 
to mount the portion on the pipe bracket. 

(14) Connect the release rod with a %-in. cotter. 
Clean and blow out the dirt collector dirt chamber, clean 
the check valve, renew if necessary, the gasket, then 
assemble using a small amount of grease on bolt threads. 

(15) Disconnect and remove the brake cylinder push 
rod. To avoid personal injury, which may occur if the 
non-pressure head assembly is not secured by the hollow 
rod collar, examine the collar to determine that it will 
hold securely, then remove the piston, release spring and 
non-pressure head complete. These parts must be trans- 
ported to a suitable shop for reconditioning. The piston 
assembly must be handled at the car, and while being 
transported to and from the car, so that the piston pack- 
ing cup lubricator swab assembly and other parts will 
be effectively protected against damage and contact with 
any kind of dirt. 

(16) If the non-pressure head gasket is unbroken and 
in condition to provide a tight seal do not remove it. 
If not, remove the gasket, clean its seat when cleaning 
the brake cylinder and apply new gasket, thoroughly 
clean the brake cylinder by first using a dully rounded 
scraper for removal of all grease and dirt, and wipe out 
dry and clean with rags or waste. When the cylinder is 
cleaned, prepare to immediately apply the piston and 
non-pressure head assembly. The lubricant should be 
applied to the cylinder just before the cleaned piston is 


‘installed. 


(17) Using a suitable brush, coat the cylinder wall 
with brake cylinder lubricant. Place the non-pressure 
head gasket in correct position on the cylinder flange, 
coat the bearing surface of the packing cup and fill the 
grease groove of the felt swab with brake cylinder lubri- 
cant and immediately apply these parts to the cylinder 
and tighten non-pressure head bolts. Apply and con- 


nect push rod. Check the cylinder reservoir and pipe 
bracket for loose bolts, and tighten if necessary. The 
entire air brake equipment must be tested with single 
car tester, and then apply new date to car. 


S 


IN THE BACK SHOP 


AND ENGINEHOUSE 


Locomotive Failures” 


Ture are two distinct causes of engine failures—man 
failure and material failure, but we find that the majority 
of our failures can be charged to the human element. 
Negligence, indifference, carelessness, and ignorance are 
all causes for engine failures, and this to some extent- can 
be overcome by the proper kind of supervision and train- 
ing of mechanics. Another method of improving opera- 
tions is by the thorough dissemination of technical data 
to employees concerned about new develupments in loco- 


motives, machine tools, maintenance, and inspection tech- - 


niques, and the specific instructions which every railroad 
issues. So many times this information only reaches the 
supervisory personnel, while in reality it is the man with 
the tools who must be informed if there is to be any real 
value derived from such information. 


Materials Seldom Cause of Failures 


Materials for locomotives are all ordered on well 
thought out specifications, and it is seldom that the 
manufacturer furnishes a piece of material that is not in 
accordance with the railroad’s specifications. We often 
blame material for a failure; then when we check up the 
part that failed we may find where the part was not 
made according to the blueprint. Possibly the radius 
of the fillet was too small, maybe a sharp corner was left 
when there should have been a fillet, or a mechanic might 
have been careless and left a tool mark or nick in a piece 
of material, which is the start of a progressive fracture. 

Improvement in design can prevent many engine fail- 
ures, When a part breaks a sketch of the part should be 
sent to the mechanical engineer, who can often redesign 
or strengthen the broken part so that there will not be a 
recurrence. All railroads should have testing labora- 
tories or have means of frequently testing materials fur- 
nished by manufacturers. This will pay dividends and 
save engine failures. 

Good work in shopping engines will prevent many fail- 
ures. In this day of high speeds, there is no place for 
shoddy work. This is where good supervision comes 
in. Do not under any circumstances sacrifice the quality 
of the work for the output of the shop because good 
workmanship will eventually pay off in decreased engine 
failures. Improved machine tools in locomotive shops 
have been a great factor in decreasing engine failures. 
No locomotive shop should be without a modern quarter- 
ing machine—hot pins and broken rods decrease when 
wheels are properly quartered, the life of all vital re- 
ciprocating parts on the engine is materially lengthened, 
and failures are decreased. 

Magnaflux testing machines are also essential in all lo- 
comotive shops. These machines detect cracks and flaws 
that the human eye cannot see. All reciprocating parts 


* An abstract of a paper presented before a meeting of the Southern and 
Southwestern Railwa: lub at the Ansley Hotel, Atlanta, Ga., on Septem- 
ber 19, 1946. An abstract of one of the written discussions of the paper 
is included herewith. The other written and oral discussions of the paper 
will be published in abstract form later. 

t Superintendent’ of motive power, Atlantic Coast Line, Waycross, Ga. 
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By James Granti 


on locomotives should be Magnafluxed at each shopping, 
and more frequently should there be accidents or severe 
strains on any particular part of the locomotive. I 
also advocate Magnafluxing of the equalizers. 

Metal fatigue is something else that should be closely 
guarded against. All vital parts of locomotives should 
have a predetermined mileage life, and this life should 
not be exceeded. It is much better to replace a part be- 
fore an accident or a failure in service. Metals are no 
different from human beings—they deteriorate with age. 

Just to illustrate the various failures, the causes, and 
degree with which they occur, let me give you a few 
figures on steam-locomotive failures on the Atlantic 
Coast Line for the first six months of 1946—11 per cent 
of the failures were steam failures, which were at- 
tributable for the most part to poor quality of coal and 
inexperienced firemen; 10 per cent were tire failures 
caused by improper operation of the brakes and by im- 
proper application of tires in the shops; 8 per cent were 
pipe breakages, usually caused by poor pipe work in the 
shops or enginehouses or by rough-riding engines; 12 
per cent were hot or broken bearings; 15 per cent were 
defects in the boiler or firebox; 3 per cent were due to 
valves and boiler fittings; 4 per cent were due to cross- 
heads and guides, and 4 per cent were broken rods and 
crank pins. 

The road foreman and the engineman can be of great 
help in preventing engine failures; the engineman by 
operating the locomotive properly and carefully inspect- 
ing and reporting all defects; the road foreman by know- 
ing his locomotives and firemen, instructing the latter in 
their duties, and by seeing that the rules and instructions 
are carried out. We generally find that a good road 
foreman has few failures on his territory. 


Diesel-Electric Locomotive Failures 


The first Diesel-electric locomotives were installed on 
the A.C.L. in 1939, and the road at present owns a fleet 
of 113 locomotives. We have learned much on the opera- 
tion and maintenance of Diesel power since 1939, and 
every day some problem comes up on these Diesels which 
helps us keep down failures, and gives them the great 
availability that the builders claim for them. 

Failures on Diesel locomotives can be held to a mini- 
mum provided the manufacturers’ recommended periodic 
maintenance charts are religiously followed. These charts 
cover maintenance on all common parts where failures 
are possible. Nothing is too small or seemingly unim- 
portant enough to warrant anything but the most minute 
inspection and care on a Diesel engine. 

Proper lubrication is the life of a Diesel engine. If we 
have a lube-oil failure, then invariably an expensive 
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breakdown happens. Some of the lube-oil failures we 
encounter are: Michiana filters off their socket due to 
careless application by mechanics when cleaning and re- 
placing them; foreign matter in piston cooling tubes, re- 
sulting in piston losses due mainly to mechanics allow- 
ing pieces of dirt and rags to get in the system; no oil 
pressure caused by dirty oil screens; oil lines in the rear 
of the engine working loose due to expansion and con- 
traction; gasket failures, giving faulty gauge readings— 
these lines require frequent inspection at terminals to 
prevent these failures; water leaks at lower cylinder- 
liner seals due to sludge accumulation; dirty oil coolers 
causing improper cooling with low engine-oil pressure ; 
failure to flush the engine out periodically, causing an 
accumulation of sludge and dirt; loose connecting-rod 
straps which allow oil pressure to drop on the crankshaft 
throw, causing crankshaft failures. There are many 
causes of lube-oil failures, but the main cures are cleanli- 
ness and good mechanical work and inspection. 


Electrical Failures 


Let us now go over just a few of the electrical failures. 
On the control system we find that improper adjustment 
of contacts in the throttle stand and lack of proper 
lubrication cause much trouble; electro-pneumatic con- 
tacts and power cut-off switches need careful attention; 
the interlock on unit switches and reverses requires fre- 
quent cleaning and adjusting and any number of other 
failures that can occur on these interlocks if not given the 
necessary terminal attention; loose connections in cables 
between Diesel units cause many delays unless carefully 
looked after; wheel-slip relay contacts must be inspected 
each trip to prevent constant wheel slippage with no 
indication to the engineer. 

To prevent failures in the high-voltage power system 
the following are a few of the items that maintenance 
forces must carefully look for: Broken brushes, loose 
brush shunts, loose unit-switch contact tips, and low 
unit-switch contact pressure (caused by low air pres- 
sure). We have had failures caused by mechanics leav- 
ing pieces of locking wire in the engine room which got 
into the electrical system and caused grounds. 

Some of the other troubles causing failures on Diesel 
locomotives are overheating of Diesel engines due to 
overloading, causing heads to crack; overheating of 
pistons causing cracks, and excessive expansion in gas- 
ket joints causing oil leaks. The operation of cold en- 
gines is another source of trouble. This causes poor 
lubrication with consequent troubles. Under no cir- 
cumstances should a Diesel engine be put under a load 
until the required engine temperature has been reached; 
it is far better to delay the train until the engines are 
ready for full load. By doing this a costly failure will 
often be averted. Rough handling of Diesel locomotives 
by enginemen is something the road foreman should al- 
ways look out for because many a ring-gear failure can 
vented by avoiding hard couplings and rough train 

ndling. 

_ [Several ‘mechanical-department officers and super- 
visors present at the meeting discussed the subject of en- 
gine failures. S. D. Dekle, assistant chief mechanical 
officer, Seaboard Air Line, presented the written discus- 
sion included herewith in abstract form.—Editor.] 


Discussion by S. D. Dekle 


„In the past 15 years we have had only an average of 
nine boiler failures each year for our entire steam-loco- 
motive ownership. [Mr. Dekle included data in his in- 
troduction to show that boiler failures on the Seaboard 
totaled 402 in 1919 and decreased steadily to 14 in 1930, 
and 85 per cent of all of these failures were due to bad 
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water conditions in the Florida territory. During the 
past five years, he said, 90 per cent of the boiler failures 
have been due to cinder cutting.—Editor ] 

If there are more mechanical failures resulting in train 
delays than there were in the old days of lighter and less 
complicated equipment, these failures are a challenge to 
the railroads to improve their maintenance and operating 
procedures so that a more favorable showing will be made. 
One step toward such improvement is the compilation of 
adequate records of failures and their causes. These 
data can be adequate only if they are the product of uni- 
form and consistent procedure in recording and analyzing 
failures. If so prepared (and not tampered with for the 
sake of appearances) these records can be used to guide 
and measure efforts to renew those old traditions of on- 
time operation. In this way, various divisions on the 
same railroad can be encouraged to develop a healthy 
rivalry in reliable performance, and individual railroads 
can also make valuable comparisons with each other if 
they use the same terminology and the same measuring 
units, 

In other words, on several railroads steam and Diesel 
locomotive miles per failure have decreased substantially 
in the past three years. This fact, in my opinion, should 
be accepted and the railroad men responsible instructed 
to remedy the situation instead of altering definitions and 
and figures in such a way as to make a favorable record 
on paper. 

It is my belief that the engineers of our motive power 
have been lax when compared with automotive and aero- 
nautic engineers. With a few exceptions, steam locomo- 
tives of today show very few improvements over those 
built 30 years ago, and the majority of improvements on 
the locomotives are those developed by the automotive 
or aeronautic engineers, 

We have many failures of the valve gear, such as the 
valve stem breaking off at the crosshead or in the cross- 
head. Failures of this kind can usually be traced to the 
valve stem not properly fitting in the crosshead or to 
the crosshead not being in line with the valve-chamber 
bore. We have failures of the eccentric rods, combina- 
tion levers and union links as well as failures due to radius 
rods breaking. In nearly all such instances we find an 
old progressive crack responsible for the failure. In all 
explanations of the engine failure, this cause is given 
but ‘no attention whatever is paid to what caused the 
progressive crack to start in the first place. A study of 
broken valve-gear parts is usually traceable to a locomo- 
tive that has been out of the shop for some time and has 
considerable lateral between hub face of main driving 
wheel and driving box face. 

A further study of broken valve-gear parts after the 
engine obtains, say, one-half inch lateral in main wheels 
shows a strain or bend of the eccentric rod due to the 
main wheels moving to the right and left sides as well as 
to close side lateral tolerances at the front and back ends 
of the eccentric rod. Such stress on the eccentric rod 
puts nearly all parts of the gear under a strain. To 
remedy such a condition a self-aligning bushing at both 
ends of the eccentric rod should do the job, if such a 
bushing is properly designed by our engineers. 

We have engine failures due to hot driving boxes, 
trailers, engine-truck, and tank boxes; if they are me- 
chanically perfect and properly packed these bearings 
will run without getting hot. We use a personal in- 
spection after the locomotive is set out and supposed to 
be packed. In this way the trouble is forestalled in most 
cases as we find the boxes which are improperly packed. 

Our failures of air pumps and air-brake appurtenances 
are kept low by inspection and test before the locomotive 
is offered for service. Our failures due to broken air 
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pipes on locomotives usually can be traced to pipes not 
properly clamped or to a locomotive being used with 
quarter flat tires so that vibration is set up. 

We have lost a number of crankshafts on our Diesel 
power because of fuel oil in the lube oil or lube oil emulsi- 
fied with water. In my opinion, a number of crankshafts 
also have failed due to bronze main-bearing shells. To 
correct these failures we are equipping our maintainers 
with viscosity gauges, and have asked the manufacturers 
to furnish us steel-backed bearings. We have also lost 
a number of crankshafts due to the connecting-rod strap 
breaking at the root of seration on rods finished on the 
shaper. To correct these failures we are scrapping the 
straps finished on shapers and use straps finished on 
milling machines, which leaves a radius instead of a 
square shoulder. 

We have had some failures due to low main-bearing 
oil pressures, as well as high oil temperatures due to oil 
coolers and radiators being stopped up. To correct -this 
condition we have put in a machine for both cleaning 
and testing coolers and radiators. In the event that the 
lubricating oil in the crankcase reaches a predetermined 
temperature of 235 deg. F. we have installed switches 
that will shut the engine down. (At 235 deg. F. oil vis- 
cosity is 60 seconds. Representatives of different oil 
companies tell us that this is the lowest reading at which 
lubricating oil is safe to continue operating the engine.) 

We have had our share of trouble also on fuel-line as- 
semblies ; these fuel-line assemblies are being reworked 
in our shop and are being repaired by the application of 
sil-phos solder. We first sent them off to a company to 
test and see what was wrong and found the bronze solder 
was not going down around the collar and the pipe was 
just soldered around the top. 


Slotting 
Eeeentrie Cranks 


The illustration shows an efficient method of machining 
both slots in an eccentric crank at the same time by means 
of two tools properly spaced and bolted to the slotter tool 
post. These slots are required to give sufficient spring 
for bolting the eccentric crank firmly on the crank pin 
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and, in the case of the crank illustrated, the slot on one 
side of the crank-pin hole is 14 in. wide and on the other 
side 4 in. wide. 

With parting tools spaced the correct distance apart, 
cuts may be started on the outer surface of the crank and 
the inner diameter of the crank-pin hole at the same time 
and proceed simultaneously until one is finished. The 
slotting operation will of course have to be continued until 
the longer cut is finished, but the short cut is net gain. 

This time-saving machine-shop kink is now being used 
at the Paducah, Ky., locomotive shop of the Illinois 
Central. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Welding Longitudinal 
Seam on Welded Boilers 

Q.—What are the requirements for the welding of a longi- 
tudinal seam of an all-welded locomotive boiler operating under 
the jurisdiction of the I. C. C.?—What efficiency is permitted 
for a welded longitudinal seam?—R. E. A. 


A.—On the all-welded boilers recently built by the 
American Locomotive Company the welded seams had 
a tensile strength and elongation equal to or better than 
the parent metal and were obtained by following the 
Welding Procedure given in Section 9 of the A. S. M. E. 
Boiler Code rules. This procedure calls for the qualifica- 
tion of the welding technique of the shop involved and 
covers definitely the shop welding apparatus, electrodes, 
and plate materials. The methods of stress-relieving em- 
ployed and the test specimens themselves must meet all 


Catting eccentric-crank slots 
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the requirements for Class I welding as covered in the 
Code for Welded Boilers for Locomotives. 

After the shop methods are approved the qualification 
of individual welding operators is obtained by testing 
each welder who must follow the exact shop welding 
technique that has already been approved. The tests 
for welding operators are specially devised to establish 
the operator’s ability to produce sound welds in the posi- 
tions involved in the actual welding of the boilers. In so 
far as possible, down-position welding is arranged for 
and the smothered-arc type of machine welding exten- 
sively employed. 

The foregoing was the ground work or preparation 
carried out before the job was started. Next, test spe- 
cimens which must meet all of the requirements are 
furnished for each boiler. All of the strength welds are 
X-rayed and must show the required degrees of sound- 
ness and freedom from inclusions or porosity. After 
the welded boiler has passed the X-ray examination suc- 
cessfully, it is stress-relieved in a furnace of sufficient 
size to take the boiler as a unit. 
pyrometer control and shows a closely uniform tempera- 
ture at all points. The test specimens are subjected to 
the same heat-treatment, preferably with the boiler. 

After the firebox is applied and the boiler completed, 
a hydrostatic test pressure of 114 times the working 
pressure is applied, and, under this pressure, all of the 
welds are subjected to a hammer test. Where the weld- 
ing procedures in the A. S. M. E. Boiler Code rules are 
followed and all the requirements for Class I welding 
compiled with, the efficiency of the longitudinal seams 
may be taken as 90 per cent. 


Riveting Domes to 
Tapered Boiler Courses 

Q.—We are having trouble with leaky domes where they are 
riveted to the shell. Repeated caulking of the rivets and the edges 
around the dome and the renewing of the rivets give only tem- 
porary relief. This dome is located on the second course, which 
is a tapered course. Would uneven expansion and contraction 
due to the taper of the course set up stresses sufficient to cause 
this trouble?—K. J. F. 

A.—The expansion and contraction through the struc- 
ture should be uniform at this point and the variation in 
diameter from the front to back of the dome should have 
no effect on the tightness of the dome seam. The fitting 
of a dome is more difficult on a tapered course than on 
a straight course, and unless care is taken, an improperly 
fitted dome will result. All domes and liners should be 
properly formed, have true radii, and be set up with 
metal-to-metal contact. The maximum opening at any 
point should not exceed .005 in. nor should it extend over 
one-half the pitch between rivets. There should be no 
springing of the sheets into place, nor any drawing of 
the sheets together, to correct inaccurate fitting. With 
a properly fitted and riveted dome, no difficulty should be 
experienced in maintaining tight dome seams. 


Copper Washers in 
Steam Pipe Connections 

Q.—What is the purpose of using copper washers under the 
heads of the bolts connecting the steam pipes to the cylin- 
ders?—L. H. 

A.—The purpose of using copper washers under the 
heads of the bolts connecting the steam pipes to the 
cylinders is to compensate for expansion in the steam 
pipes and cylinders. As the steam pipes are connected 
to the cylinders while the engine is cold, when the engine 
is under steam the expansion in the cylinders and steam 
pipes sets up a strain in the bolts holding the connection. 
The use of the copper washers is intended to cushion 
this strain. 
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Their use has been generally discontinued because the 
continual expansion and contraction of the steam pipes 
finally cause the bolts to become loose, thereby causing 
a leaky joint. The general practice today is to use 
bolts with sufficient tensile strength to withstand the 
strains set up due to expansion and contraction. 


Variations in 
Plate Thickness 


Q.—In computing the allowable working pressure of a loco- 
motive boiler, is it necessary to make any allowance for vari- 
ations in the thickness of the plate used, especially if it is under 
the thickness of the plate specified?—M. E. K. 

A.—Most boiler plate specifications allow a tolerance 
of 0.01 inch less than the actual thickness of the plate 
specified. In computing the allowable working pressure, 
the thickness of the plate is taken without any considera- 
tion given to the allowable under-tolerance as permitted 
in the boiler plate specifications. The American Society 
of Mechanical Engineer’s Boiler Construction Code has 
a provision that plate material not more than 0.01 inch 
thinner than that calculated from the formula may be 
used in‘code construction provided the material specifi- 
cation permits such plate to be furnished not more than 
0.01 inch thinner than ordered. 


Pneumatic Clamps 
For Stack Cutting 


One of the essential requirements for satisfactory stack 
cutting of steel sheets and plates, now so widely done at 
railway shops, is to hold the plates firmly together while 
the mechanically operated oxyacetylene cutting torch 
follows the path prescribed by the template on the cutting 
machine table. The clamps are used in connection with 
an Oxweld 81-in. shape-cutting machine at the Paducah, 
Ky., shops of the Illinois Central and represent a design 
which gives unusually satisfactory service. 

Since the steel sheets to be stack cut are frequently of 
large size, (up to 81 in. wide by 15 ft. long), three air 
clamps are installed to give positive clamping, one at 
each end and one at the center of the longest sheet. As 
shown in Fig. 1, the clamp C is designed with long 
jaws‘ and mounted on a small four-wheel dolly truck 
which permits easily moving the clamp in and out with 
respect to the work-supporting table and applying pres- 
sure to the stacked sheets at any desired point from one 
side to the other. Moreover, the point of clamping may 
be easily changed as desired, dependant upon the prog- 
ress of the cutting torch. 

The construction of the pneumatic clamp will be ap- 
parent in Fig. 1. The clamp itself is made of two 
%-in. steel plates, 26 in. wide by 72 in. long, separated 
3 in. by welded spacing blocks and having a jaw cut 
out 63% in. wide by 61 in. long. This clamp is suitably 
mounted on the dolly truck which is equipped with four 
10-in. wheels and moves on a 1934-in. gauge track ex- 
tending under the work table. i 

Mounted on top of the clamp is an 8-in. by 12-in. 
air-brake cylinder which accuates lever L having a ful- 
crum on pin P. The lower end of lever L is designed 
with a taper toe T, better shown in Fig. 2, which 
brings heavy pressure on the stacked sheets when the 
brake-cylinder piston moves outward. 

Air is supplied to the brake cylinder from the shop 
air line through feed valve F and independent brake 
valve I, Fig. 1. Operation of this brake valve to re- 
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lease the pressure in the brake cylinder, of course, re- 
tracts the piston and releases the clamping pressure on 
the stacked sheets . The pressure developed by this clamp 
is great enough to hold the stacked sheets firmly to- 
gether and prevent any possible movement during the 
torch-cutting operation. 

When the clamp is applied to the outside edge of wide 
sheets, it is frequently desirable to clamp the inner edges 
which extend well within the jaws of the machine. To 
accomplish this, a bracket, better shown at B in Fig. 
2, is applied to the clamp C and equipped with a small 
journal jack in inverted position which can be used 
through suitable blocking to hold the inner edges of the 
stacked sheets together. This bracket B is supported 
on two angles welded on either side of clamp C, the ac- 
tual weight of the bracket and jack being carried on 
roller bearings for ease of moving on the clamp. The 
jack base is bolted to the bracket in an upside down 
position (Fig. 2), and the sides of the bracket are 
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Fig. 2—The three pneumatic 
clamps, and hand clamps used 
on the Oxweld machine—A 
long cut on twelve 56-in. 
sheets has just been completed 
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flanged at the bottom to extend under the angle on each 
side and thus hold the bracket and jack against upward 
movement when pressure is applied against the stacked 
sheets. This bracket has 14 in. travel along the clamp 
to permit locating it where pressure is desired on the 
sheets underneath, : 

The construction of auxiliary hand clamps required in 
holding the edges of stacked sheets together is clearly 
shown in Fig. 2. The hand clamp H, for example, 
consists of a light double-plate construction with hinged 
lower jaw tightened or released by operating handle O 
through suitable wedging action. 

The thickest stack of steel sheets which can be held 
with the hand clamps is 4 in. and usually consists of 
twelve %g-in. sheets. Stacks of sheets up to 6 in. thick 
can be held with the pneumatic clamps. By the com- 
bination of pneumatic and hand clamping, it is possible 
to hold the edges of stacked sheets in close contact and 
thus assure smooth, accurate work with the machine. 
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Fig. 1—A truck-mounted 
pneumatic clamp for holding 
stacked sheets on the Ox- 
weld shape-cutting machine 
at the Illinois Central shop, 
Paducah, Ky. 
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- ELECTRICAL SECTION 


Maintaining Waukesha Equipment 


Southern Pacific can rebuild an 
ice-engine or engine-generator in 
seven days—Maintenance schedules 
are arranged to insure year-round 
operation of its four repair shops 
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Figure 1 shows an ice engine unit being tested at the 
Los Angeles general shops. At the extreme right is a 
portable wagon for moving a tank of freon gas. This 
tank is being used as a receiver for pumping freon from 
the unit on test. A pump circulating ice water keeps the 
pressure at a minimum. This arrangement can also be 
used for transferring freon from one cylinder to another 
by the transfer method, and readily separates the oil 
from the freon gas. 

All four overhaul shops are completely equipped with 
various testing devices to insure all parts of the equip- 
ment are in proper operating condition when the unit is 
placed in service. Figure 2 shows a close-up of both the 
test equipment for the ice-engine as well as the engine- 
generator unit. Figure 3 shows one of the benches where 
the engines are overhauled. Note engine crank case 
holders, which can be adjusted to hold the crank case in 
any position. The crank case can be rotated fully when 


Fig. 1—Ice engine unit being tested at Los Angeles General Shops 
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Tue Southern Pacific Company is now maintaining an 
overhaul program for Waukesha air-conditioning and 
engine-generator units based on the time units are in 
service, 

Sufficient spare units are available so that units can 
be exchanged quickly and repair work so arranged in 
any one of four overhaul shops for Waukesha units to 
permit a complete rebuild job in seven days. 

At present, the Southern Pacific is maintaining a 
total of 192 ice engine units and 92 engine-generator 
units. Each ice-engine unit is brought into the shops 
very twelve months for a complete overhaul and the 
engine-generators every nine months with the exception 
ot Waukesha equipment on the cars in the Streamliners 
“City of San Francisco.” Due to all-year cooling service 
on these trains the overhaul periods are six and three 
months respectively. Furthermore, some of the units are 
located under the car center sill where heat and dust 
conditions are severe resulting in excessive wear of parts. 
_ The air-conditioning or ice-engine unit, when brought 
in for overhaul, is completely stripped down to the frame. 
The frame is then sand-blasted and painted. All parts 
of both engine and compressor are disassembled thor- 
oughly cleaned, shafts and rods magnafluxed, and old 
Parts replaced or repaired. After the unit has been re- 
assembled and painted, it is placed on the test rack and 
given an 8-hour test run under load conditions. Fig. 2—Close-up of both the ice engine and engine generator unit 
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a lock nut is loosened. Figure 4 shows a portable holder 
for engine crank cases in use at Southern Pacific’s 
Sacramento shops. Figure 5 indicates a test rack for 
checking and adjusting ensign regulators, solenoid re- 
frigerant valves, and combination oil pressure and water 
temperature switches. Figure 6 shows a starting motor 
armature being rewound. 

Engine cylinders are rebored to .020 in. and .040 in. 
oversize when wear limits as recommended by the 
Waukesha Motor Company are exceeded. No re-sleev- 
ing has been done as yet. 

A number of worn crank shafts have had bearing sur- 
faces built up to standard sizes with fair results. Re- 
cently chrome plating has been tried out and thus far 
this method of repairing appears to be highly satisfac- 
tory. 

‘When a unit has been overhauled and tested, a metal 
tag is placed on the control box door indicating the date 
and place where the work was done. 

The same general procedure is followed in the over- 
hauling of engine-generator units. In addition to the 
engine, the generator is completely torn down and re- 
built. It is usually necessary to replace drive bushings. 


Fig. 4—Jig for holding Waukesha engine cylinders when repairing and 
assembling 
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Fig. 3—One of the benches 
for overhauling parts 


Brushes are checked for neutral point and set as required 
by use of a dummy brush under full load. As in the 
case of ice engine units, engine-generator units are also 
tested under full load conditions before being released 
for service, 

The Waukesha units are moved to and from shops to 
cars by use of either portable dollies, so constructed 
with tracks that units can be rolled on or off tracks or 
the cars, or by the use of finger lift tractors. Where 
platform heights are uniform, the doll are quite satis- 
factory. 

Maintenance schedules are arranged progressively the 
year around rather than for any particular period due, 
first, to all-year cooling service on most of the first rate 
trains and, secondly, a regular maintenance force can be 
set up with experienced men, thus reducing to a minimum 
the poor quality of workmanship inherent with ever 
changing personnel. 


Testing Equipment and Procedure 


The test equipment for the ice engine unit consists of 
parts similarly used in the car, that is, an evaporator 
with the usual expansion valve, solenoid refrigerant valve, 
piping, receiver tank, etc. The same conditions are set 
up on the test equipment as are found on an air condi- 
tioned car, 

Likewise, for the engine-generator unit, resistance grids 
with a rheostat are used so that any load, from no load 
to full load, can be placed on the generator. 

Following is a general outline of the test procedure 
for each part tested: 

Ice ENGINE UNIT 

1. Apply 5 quarts grade SAE-10 break-in-oil. 

2. Connect up all cables and piping and start engine. 

3. Check timing with timing gun and adjust modula- 
tor to obtain proper speed at no load (1,150 to 1,200 
r. p. m. for model C and D units). 

4. Observe oil pressure and adjust to 30 1b. 

5. Take compression reading of each cylinder, with 
spark plugs removed. (Compression should be about 
115 to 120 1b. per sq. in. 

6. Check vacuum (should be 15 in.) and operation of 
vacuum switch. 

7. Evacuate system and check for large leaks. 

8. Apply 4 lb. freon and pump up to 250 Ib. head 
pressure, then equalize. Check with halide torch for 
small leaks. 
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Right: Fig. 5—Test rack for 

checking and adjusting ensign 

regulators—Below: Fig. 6— 

A starting motor being re- 
wound 


9. After all leaks are repaired evacuate again. 

10. Apply full charge of freon. 

ll. Again test for leaks with halide torch. 

12. Check operation of high and low pressure switches. 

13. Run equipment for 8 hours. 
_ l4. Remove break-in-oil and apply standard grade 
SAE-30 motor oil. 

13. Again check oil pressure and adjust if necessary. 
ENGINE GENERATOR UNIT 

l. Apply 5 quarts grade SAE-10 break-in-oil. 

2. Connect up all cables and piping and start engine. 
3. Check timing with timing gun and adjust modulator 
‘0 obtain proper speed at no load (about 1,400 r. p. m. 
‘or model B units). 

4. Observe oil pressure and adjust to 30 1b. 

3. Take compression reading of each cylinder with 
spark plugs removed. Compression should be about 125 
to 130 Ib. per sq. in. 
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100 Lb. Pressure 
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Line shows Freon at 10 Deg. 
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Fig. 7—Air conditioning expansion valve test rack 


6. Check vacuum (should be 15 in.), and operation 


of vacuum switches. 


7. Check brushes on generator commutator for neutral 


point by use of low reading ammeter and dummy brush. 


(Continued on page 34) 
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Electronic Air 


Conditioning Control | 


Thermostat for wall mounting 


T ue Chesapeake & Ohio will make the first railroad ap- 
lication of a new electronic type of air conditioning control 
recently produced by the Minneapolis-Honeywell Regu- 
lator Company, Minneapolis, Minn. In the place of 
thermostats with moving parts, the system employs a 
control which consists of a Wheatstone bridge, one leg 
of which is placed at the point from which temperature 
control is to be affected. Change of a small fraction of 
a degree will upset the delicate electrical balance of the 
bridge, and this unbalance is amplified electronically to 
operate the control valve or valves. A number of such 
controls are placed at strategic points inside and outside 
the car and serve almost to anticipate the need for changes 
jn the amount of heating or cooling required. 

Another feature of the system is the use of a heat 
exchanger from which heat is transferred to a non- 
freezing liquid which is pumped through the finned-tube 
radiators which supply sidewall heat. This arrangement 
distributes the heat evenly to each seat in a coach or each 
room in a sleeper. This makes it possible to have the 
heating surface at a temperature which just compen- 
sates for the heat loss through the shell of the car. The 
overhead heating controls are made to dominate and there 
is never any confusion between overhead and sidewall 
controls. 

Sidewall panels spaced away from the inside surface 
.of the car, behind which heated air rises from the floor 
heating units eliminate the chilly surface against the 
arm of the passenger in the window seat. 

To appreciate fully what this type of control system 
does for passenger comfort, it is necessary to consider a 
few of the fundamental requirements. s 


Object of Air Conditioning 


The human body has its own heating system and its 
own temperature control. The problem is to make it 
possible for the human body to dissipate its excess heat at 
a rate which involves the least effort and provides the 
greatest comfort. 

Body heat is lost through radiation, convection, evapor- 
ation, and respiration. The body radiates heat to sur- 
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Chesapeake & Ohio will equip 284 
new cars with heating and cooling 
controls developed by the Minneap- 
olis-Honeywell Regulator Company 


| 
rounding walls, windows, and other objects which are 
at a lower temperature. The body gives up heat to the 
surrounding air by convection when the air is cooler than 
the body surface temperature. Moisture is constantly 
evaporating from the body surfaces which provides for 
cooling, and air taken into the lungs at normal temper:-| 
tures is exhaled at higher temperatures, thereby remov- 
ing a certain amount of heat. 

There is a narrow range of atmospheric conditions in 
which comfort is sensed, and any changes in atmospheric 
condition, which requires a change in the rate of heat loss, 
or a change in the manner in which heat is lost, causes 
a certain amount of discomfort. 

Conditions affecting comfort which may vary within a 
car are air temperature, air movement, relative humidity, 
and the temperature of the walls, windows, and other 
objects. If any of these conditions change, the body must 
adapt itself to the new conditions by a change in the 


‘rate or manner of losing heat, thereby establishing a new 


balance. The air conditioning system should establish the 
proper space conditions to maintain at all times maximum 
bodily comfort. 

a 


| 
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Electronic modulating valve—Motor which has 140 positions and 


sealed life lubricated gear train is shown at top—The valve body is 
packless 
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“Skin thermostat” for surface mounting 


In addition, the temperature throughout the space 


should be as nearly uniform as possible so that there will- 


be a minimum temperature difference between floor and 
ceiling. Frequently cold floors and sidewalls permit un- 
comfortable conditions to prevail even though the space 
thermostat is satisfied. To correct this condition, a con- 
tinuous flow of heat or cooling should be maintained 
which will produce a constant circulation of conditioned 
air in the passenger car. 


e “Moduflow” 


“Moduflow” is a new word which the manufacturer 
has coined to stand for modulated heat or cooling with 
continuous flow of the heat medium (air, water, steam, 
electricity ). 

Modulated control disposes of “on and off”, or inter- 
mittent heat supply, and is made to meet the increasingly 
exacting demands of car air conditioning. 

Heat loss from a car is continuous, but the rate of loss 
varies with the weather, train speed, tunnels, etc. There- 


Bridge and relay unit 


fore, the heat supply should also be continuous and 
modulated to whatever rate is required to exactly offset 
the heat loss, thus maintaining a continuous balance be- 
tween heat loss and heat supply. 


System Requirements 


_ The following basic fundamentals determined by test 

icate certain system design and control deficiencies 
Which make it difficult to provide the hourly, daily and 
year round comfort requirements. of all the various 
operating conditions. This is evident from the following: 

(1) Car or individual room temperatures are dictated 
by the overhead air system. Therefore, in order to com- 
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pensate immediately for internal changes caused by 
opening end doors, sun versus no-sun effect through 
windows, change in internal passenger load, etc., it 
follows that in order to properly rebalance space tempera- 
ture immediately, the delivered air temperature must be 
constant for any one set of outside and inside conditions 


Thermostat for duct mounting with mechanical “snap-on” to duct and 
quick electrical disconnect A-N connector 


and must also have variable discharge temperature 
characteristics under control of an accurate modulating 
valve, directly controlled through a sensitive, responsive 
car thermostat. 

(2) The overhead air system and floor heat must work 
as a team, and the floor heat surface must provide satis- 
factory compensation for variation in heat transfer (radi- 
ant or conducted) through opposite sides of a car. This 
is true for either the cooling or heating season. 

To fulfill all of these requirements, the Minneapolis- 
Honeywell control system employs side-wall heating 
which consists of a radiant panel incorporating a finned 
surface filled with a newly developed liquid solution 
(Tetracresylsilicate) circulated in a closed system prin- 
ciple. During normal operation the liquid temperature 
will be varied under control of a modulating valve and 
skin temperature thermostat adjacent to the outside 
covering of the car so that the radiant panel temperature 
will be maintained at such a temperature as to eliminate 
the cold side wall effect to the passenger. Separate 
control will be provided for each side of the car to com- 
pensate for sun versus no-sun, etc. 

(3) Since humidity conditions play an important part 
in passenger comfort some humidity limit or control 
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Amplifier—Serves up to nine individual bridges when desired in 
multiple zone cars 
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should be maintained depending on climatic conditions 
under which the cars usually operate. The method of 
two-staging the cooling coils under control of a dry bulb 
thermostat will not always take care of many inter- 
mediate spring-fall days, since every “off” cycle of the 
compressor permits a rise of internal humidity and often 
times causes frequent machine short cycling. To establish 
definite maximum humidity limits for passenger comfort 
under most of these conditions, the cooling system is 
operated under full or half capacity to effect constant 
moisture removal and the air reheated to provide a satis- 
factory space temperature. Since this method requires 
accurate and continuous control of overhead air tem- 
perature, this mew system inherently adapts itself to 
positive humidity control. 

(4) Whereas conditions in coach, diner, lounge and 
open space cars must be regulated at a point satisfactory 
for the group, the problem differs considerably if the 
objective desired is individual or personalized tempera- 
ture selection in room type sleeper cars. 

Individuals in their own home will put up with a lot 
of unsatisfactory performance if the system is one which 
they have personally decided was the “best” equipment 
to buy. This is contrary, however, to the average railroad 
passenger who reasons, “This railroad has been adver- 
tising its marvelous air conditioning system, and now I 
want to retire and though I twist this knob as much as I 
can, I still can’t change this room temperature to the level 
I am accustomed to for sleeping.” : . 

The present room car heating is affected by admitting 
more or less steam to the floor heat surface. Since the 
overhead air supply dominates in room temperature, it 
then appears that means must be provided for actually 
varying the delivery air temperature to each individual 
space if personalized room control is to be had. 

One way this can be accomplished is by installing 
small individual booster heater coils in the supply air 
duct to each room. Liquid is supplied to each booster unit 
from the same heat exchanger source supplying the two 
side wall radiant panels. The new room control system 
will consist of a manual control point selector, resetting 
an electronic room thermostat which in turn accurately 
modulates the flow of liquid to the boostet and provides 
constant room temperature at the desired level. This 
system provides a definite means of humidity control 
through the reheat method and also definitely com- 
pensates for the present overheating of rooms which are 
continuously subject to sun effect. 

(5) Change-over from heating to cooling and vice 
versa cannot satisfactorily be done manually. The average 
human being cannot sense the right moment. This is 

` especially true of the train crew or porter because they 
are active in contrast to the passengers at rest. Secondly, 
this moment of correct change-over may occur scores of 
times a day, which is certainly asking the impossible of 
the train crew. Automatic change-over is automatically 
accomplished in the new electronic system to avoid first, 
heating overshoot, then cooling undershoot, since the 
same car thermostat is used for heating and cooling. 

The electronic temperature control consists basically 
of a Wheatstone Bridge with one leg used as a resistance 
thermostat. Changes in temperature around the thermo- 
stat cause the coil of wire to vary its resistance and 
thereby unbalance the electronic bridge. In this way, an 
unbalance of the bridge in one way will call for cooling, 
and an unbalance in another way will call for heating, 
giving automatic change-over which can be made prac- 
tically instantaneous. 

Electronic means are used to amplify the unbalance of 
the bridge sufficiently to cause a polarized relay to 
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operate a reversible motor connected to a valve, damper 
motor or step controller. This makes it possible for the 
valve to. assume any one of 140 positions to exactly meter 
the right amount of steam or liquid required. 

The use of a coil of wire as a thermostat introduces 
one of the revolutionary changes in railway car tem- 
perature control and the bridge principle provides com- 
plete flexibility for any combination of controls or se- 
quence required. Very little mass surrounds the coil of 
wire which is the themostat, and this coil of wire is sensi- 
tive to about one-tenth of a degree Fahrenheit, pro- 
viding extremely fast reaction. 


Maintaining 
Waukesha Equipment 


(Continued from page 31) 

8. Apply full load to generator (175 to 180 amp.) 
and again check speed (should be 1,125 to 1,150 r. p. m.). 

9. Run equipment for 8 hours. 

10. Remove break-in-oil and apply standard grade 
SAE-30 motor oil. 

The fuel regulator test stand as shown is: furnished 
by the manufacturers of the regulator, Ensign Car- 
buretor Company, Ltd., Los Angeles, Calif. A complete 
set of instructions accompany this piece of equipment 
and this test procedure is followed religiously on each 
fuel regulator. , 

Many main and pilot valves can be reclaimed by re- 
facing on a special machine. 

The solenoid refrigerant valve is disassembled, all 
worn parts renewed or repaired, and strainers cleaned. 
After reassembling, the valve is connected to the air line 
and the coil to 32 volts d. c. By pressing a button the 
operation of the valve is checked. A pilot light indicates 
if the coil is energized. 

The sketch shows how expansion valves are tested. , 

Air supply pressure must be at least 80 Ib. per sq. 1m. 

Temperature of water should be 40 to 50 deg. F. 

Allow a small amount of air to flow into the water 
for agitation to maintain uniform temperature. 

Place expansion valve control feeler bulb in water and 
close discharge valve “B.” If pressure shown on gauge 
“A” increases to 25 Ib. or more within 3 minutes, €x- 
cessive regulating valve leakage is indicated and com- 
plete expansion valve should be replaced. 

Open discharge valve “B” allowing air to escape 
through the .07 in. orifice in pipe and read pressure as 
shown on gauge “A,” and check with chart on drawing. 

If valve does not regulate at a pressure within onè 
pound of that shown on chart; it must be readjusted. 


Combination Oil Pressure and Water 
Temperature Switch 


TEMPERATURE ELEMENT 

1. Place thermal element in oil bath and agitate. 

2. Note temperature when pilot light, connected 
through switch contacts goes on. This should be ap- 
proximately 225 to 230 deg. F. 

3. As the oil temperature decreases the switch should 
open its contacts at 10 deg. to 15 deg. below the closing 
point. An adjusting screw on the side of the th 
power element is turned to make proper adjustments. 
PressuRE ELEMENT djusti 

1. By use of air and a gauge, oil pressure adjus 
screw can be varied to make the ewiteh contacts ak 
at 8 to 10 Ib. on increase. 

2. Adjust to 4 to 5 Ib. on decrease. 
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Diesel Locomotive Design fer 


Lower Electrical Maintenance” 


M any of the railroads in this country have been, and 
are at the present time. acquiring Diesel locomotives 
from most, if not all, of the Diesel locomotive manufac- 
turers. These locomotives are of various types, including 
several sizes of yard, switch, road switch, freight and pas- 
senger. Each manufacturer is, from year to year, making 
improvements on his product ; in many cases developing 
new parts that cannot be applied to the locomotives which 
were offered the railroads in previous years. The loco- 
motive of today compared to the locomotive of ten years 
ago is proof of the progress that has been made by these 
individual manufacturers and has resulted in the surpris- 
ing increase in the number of locomotives acquired and 
put in operation. 

There is a problem increasing on each railroad with 
the same speed as the new Diesel power is acquired ;— 
how are all of these increasing numbers of different 
makes and different types going to be maintained? The 
manufacturers, due to the highly competitive market and 
the desire to equal, if not lead, the field. and still meet 
competitive cast, have made their own individual stan- 
dards much the same as practiced in the automobile in- 
dustry. They have not; up to this time, coordinated as a 
group to standardize on any parts on the locomotives ex- 
cept where it has met their own convenience. 

Standardization of equipment, wherever possible, will 
bring about as much economy in maintenance as anything 
else that can be done. At present, the railroads are fac- 
ing the ever increasing demand to enlarge their stock 
of different parts and protection equipment which per- 
form the same function on locomotives bought from dif- 
ferent manufacturers as well as parts or equipment pur- 
chased from the same manufacturer for models of differ- 
ent years. 

There are scarcely any railroads in the position to 
manufacture replace-parts, and they are required to stock 
an ever increasing number of new items as well as keep 
the stock shelves well filled. Along with this comes the 
problem of training store department forces and engine 
crews. 

Improvement in design as well as the improved method 
of locating equipment on the locomotive go hand in hand 
with the standardization of equipment in helping to bring 
about economical maintenance. 


Control Wiring 


The control wiring on a Diesel locomotive is too often 
the cause of delays in dispatching locomotives from the 
Maintenance point on time. The tagging of all control 
wires and cable to conform with the wiring diagrams 
should, of course, be continued by those manufacturers 
who do so, and put in practice by those who now omit 
tagging a portion of the wires. 

All wiring and conduit should be located in the loco- 
motive as accessible as possible for repairing or renewing 
the wiring and the conduit. Where there are a number of 
wires in any conduit or cable, there should be a minimum 
of one extra wire for every six wires. Some manufac- 
turers are starting to substitute indicating circuit breakers 
instead of fuses in control circuits and other low voltage 

~ * Abstract of a paper presented before the Railroad Division of the Amer- 
ican Society of Mechanical Engineers, New York, N. Y., December 4, 1946. 
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Railroad users suggest that 
the builders simplify design 
and make parts of different 
locomotives interchangeable 


circuits. This is a step in the right direction. Indicating 
circuit breakers would be a big help at a maintenance 
point in locating trouble quickly and most valuable on the 
road in reducing delays where the engine crew is not too 
familiar with the locomotive. The possibility of improper 
circuit protection would be eliminated where the applica- 
tion of a wrong capacity fuse by inexperienced or careless 
employees often times results in damage to the electrical 
equipment. . 


Electrical Relays and Contactors 


All relays, contactors, switches, circuit breakers and 
fuses should be plainly stencilled so any of them can be 
readily identified by men not too familiar with that type 
of a locomotive. Considerable improvement can be made 
in locating some of the cam switches, relays and control 
panel apparatus to make them more accessible for inspec- 
tion and maintenance. The best inspection and mainten- 
ance is always made on the equipment that is the most 
accessible. 

The 74-volt control system seems to be adequate. It is 
highly *important, however, where operating a control 
system of that voltage, that the contact points of relays 
and interlocks be of good material and the contact points 
have some wipe at the time contact is made. There can 
be considerable improvement made in this regard on the 
majority of Diesel locomotives now in use. 


Traction Motors 


The majority of the larger railroads today are either 
doing most of their own traction motor repair work or 
are contemplating doing it in the near future. The num- 
ber of types of traction motors necessary to protect the 
operation as well as the stock of windings and other -ma- 
terials used in the repairing of these motors, could be 
cut down to a large extent if the manufacturers were to 
agree on a common design. This is a rather delicate 
subject with the manufacturers, but the already large and 
ever increasing number of motors not interchangeable on 
the different sizes and makes of locomotives, certainly 
isn’t a very bright outlook for the future. 

The ideal situation, from a maintenance angle, would, 
of course, be one common traction motor for all Diesel 
locomotives. If this scheme were found unworkable, the 
use of one traction motor design by each manufacturer for 
all their different types of locomotives, would help the 
present situation. One manufacturer now is employing 
one design for all of his traction motor requirements with 
the exception of adding a cooling fan mounted on the 
armature shaft on his 600 hp. locomotive. Another solu- 
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tion would be the standardization of the design of trac- 
tion motors for locomotives of similar horsepower. 


Batteries 


One item I am sure that could be worked out by the 
different manufacturers is the standardizing of the battery 
compartment size for this would help in reducing the 
number of battery sizes which the railroads are required 
to stock. f 

The ventilation of the battery box compartment, the 
head room above the battery cells, and the drainage of the 
compartment are of vital importance. There should be 
sufficient screened openings in the compartment to in- 
sure proper ventilation. There should be at least eight 
inches of head room between the cell connectors and the 


‘ceiling of the compartment so that inspection can be made 


of the battery connections and water added to the battery 
cells conveniently. There should be sufficient opening in 
the compartment floor so that it would drain easily. 

There seems to be a tendency of most manufacturers 
to standardize on 64-volt auxiliary power. Where lead 
stọrage batteries are used, the 32 cells, arranged in 4-cell 
trays, seem to offer the most logical answer. This would 
make it possible to standardize on intertray connector 
cables. I am sure batteries other thán the lead type can be 
so assembled to conform to the physical size limits set 
for lead batteries. 

I recommend that the number of battery sizes now used 
on Diesel locomotives be reduced to three or less, namely : 
280 amp.-hr capacity (8-hour discharge rate) ; 420 amp.- 
hr.; and 490 amp.-hr.; these ratings being approximate. 

The 280-amp.-hr. battery may be considered to have 
more capacity than necessary for the 600 hp. switching 
locomotive. However, I believe that the larger type bat- 
tery can be expected to give longer life and allow the rail- 
road to carry fewer sizes of batteries in stock. This would 
offset the difference in the first cost between the two sizes 
to a great extent. To the best of my knowledge, the 490 
amp.-hr. battery is of sufficient capacity to take care of 
the larger locomotives manufactured up to this time. 
There is a definite possibility that the 420 amp.-hr. battery 
will be sufficient to meet the requirements on the 2,000-hp. 
Diesel engine. If this proves true, it will only necessitate 
carrying in stock two battery sizes; the 280 and the 420. 

The storage batteries, while rated at the 8-hour dis- 
charge, should have a high voltage characteristic during 
high discharge rates. These should be at least 114 in. of 
operating range of the electrolyte level. Many of the 
switcher type as well as the road switcher locomotives 
are expected to stay away from the maintenance shop 
between monthly tests so it is most important to have 
sufficient range of electrolyte level to insure safe battery 
operation during that period. 


Lubrication 


The lubrication of electrical equipment is a very difficult 
problem due to the inaccessibility of the bearings for 
inspection and maintenance. I refer mainly to the trac- 
tion motor armature bearings and the end main generator 
bearings. Up to very recently, practically all of the end 
generator bearings and traction motor armature bearings 
have been grease lubricated; grease being used due to 
the difficulty of keeping oil in the bearing housings. 

Grease is a mixture of petroleum oil and soap, and is 
generally only used where oil cannot be maintained in the 
bearing long enought to provide adequate lubrication. 
The soap binder retains the oil lubricant and has rather 
poor lubricating qualities in itself. Under severe service 
conditions, the grease separates and the oil flows away 
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leaving the soap binder which clogs up grease line fit- 
tings, or the clearance spacing of the bearings. As grease 
is periodically added to the bearing, it is difficult for 
the lubricating film of the grease to reach the parts to be 
lubricated. Over a period of time, hard soap builds up 
in the bearings resulting in the bearing failure unless it is 
periodically opened up, cleaned out and new grease 
applied. 

The petroleum companies have made considerable prog- 
ress in developing greases which do not separate easily 
but these greases at best are not too good a substitute for 
lubricating oil. Recently one Diesel manufacturer has 
been turning out oil lubricated roller bearings with 
apparently good success. I feel certain that a bearing and 
housing can be developed in which oil can be used as a 
lubricant. In so doing, the height of the oil in the bearing 
housing can be checked frequently and the oil can be 
drained and flushed periodically, and new oil applied. 
This should result in the longer life of the bearing itself. 

I have made a number of recommendations which | 
know will be difficult for the manufacturers to accomplish 
but I am certain in my own mind that considerable im- 
provements can be made along the lines I have discussed 
and satsified that the resulting decrease in the cost of 
maintenance and, for that matter, operation of the Diesel 
locomotives themselves, will be effected. 


Discussion 


The following is an abstract of discussion prepared by 
J. W. Teker, Transportation Motor Engineering Divi- 
sion, General Electric Company, Erie, Pa., which was 
presented by T. F. Perkinson, assistant manager of the 
Division. 

The presentation of the accumulated experiences of 
men whose daily concern is the operation and mainten- 
ance of Diesel-electric locomotives is most valuable and 
stimulating to the manufacturers. The impact of such 
experience, when integrated, becomes a powerful factor 
for influencing designs. : 

It is now apparent that in the space of only a few years 
the emphasis has shifted from custom-built locomotives, 
when each railroad demanded special features for their 
requirements, and were reluctant to accept designs used 
on other railroads, to a concern for standardization to 
expedite the growing problem of maintenance as more 
motive power is acquired. : 

The present situation is one result of the Diesel-electric 
locomotive’s rapid development. It has been so swift that 
the earliest designs cannot, as yet, be considered obsolete. 
The maintenance problem is, therefore, accentuated by the 
contrast of parts between the diversity of designs and is 
most acute on railroads which have done most to foster 
the development of this motive power. 

While at first glance this diversity may appear deliber- 
ately chaotic, the orderly analysis of the types will show 
natural modification as locomotive builders and operators 
worked together to evolve types suitable to the changing 
demands. , 

The earliest designs, for example, provided electrical 
drive for all auxiliary functions, the power being supplied 
from a large direct-current auxiliary generator driven at 
engine speed and regulated for a constant battery voltage. 
This system provided motor-driven traction-motor blow- 
ers, radiator-cooling fans, and air compressor all indepen- 
dent of engine speed and operated only when required. 
This type, still in operation today, has an enviable record 
for flexibility, reliability and low auxiliary maintenance, 
but the cost and weight ratio based on available power for 
traction was thought to be excessive. 

The endeavor for lower costs and weight with more 
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power for traction led to the employment of direct- and 
belt-driven systems for auxiliaries. However, as we have 
learned through operating experience, this simplified sys- 
tem, while effective in its first objective, lacks the relia- 
hility and flexibility of the all-electric system unless given 
irequent and continued maintenance attention. 

This unfavorable factor alone has influenced design 
trends again in the direction of a modified electrically- 
driven system for traction-motor blowers and radiator- 
cooling fans to lower the high maintenance costs result- 
ing from failures and upkeep of the belt-driven counter- 
parts. But here again the mechanically-driven air 
compressor is retained, for even though design considera- 
tions recognize electrical drive for compressors as ideal, 
it still cannot justify the weight and cost of the additional 
electrical apparatus required in the face of the demon: 
strated operating experience with the engine-driven sys- 
tem. Thus another stage in the evolution of this motive 
power is initiated through the evaluation of operating 
experience. 

Development of electrical equipment for Diesel loco- 


motives is inseparably associated with the growth of the’ 


engine. When one engine is developed to do the work of 
two, as in some of the most recent 2,000-hp. units, and 
permits a locomotive design in less space and weight with 

* iewer parts, it inherently offers to reduce the largest 
single item of locomotive maintenance expense, a feature 
extremely desirable to any railroad. This, however, also 
called for a new generator design to match the speed and 
power of the new engine. 

While it has been found possible within limits to in- 
crease engine power with the same basic parts by super- 
charging, increasing speed, or adding more cylinders, 
there is no similar expedient for modification of 
generators. 

Likewise, the increased electrical output and new gen- 
erator characteristics call for complete revision of the 
control and locomotive wiring. 

Where a traction motor used with early low-power 
engines could ventilate itself, it soon was necessary to 
force more and more cooling air through it with blowers 
to keep pace with the increase in power. These blowers 
m turn influenced the auxiliary makeup of the locomotive. 

To fully utilize the possibilities of a 2,000-hp. unit and 
retain the conventional truck of proven riding qualities, 
a new motor of increased capacity is necessary. To per- 
sistently increase the duty on electrical machinery leads 
ultimately to loss of margin and increased frequency of 
breakdown and high maintenance. 

To freeze the design of any one item seriously handi- 
caps the development of the whole locomotive. It is 
evident from the constructive suggestions offered by the 
railroad operators for the builders’ consideration that im- 
provement is still necessary. Admittedly, the builders of 
earliest designs, without the guidance of experience in 
anew field, were more concerned with making the Diesel 
\eomotive possible than in standardization of parts and 
'n this endeavor they were remarkably successful as 
atteted by obsolete designs still doing a good day’s work. 

We are today, as manufacturers of this equipment, 
xeenly aware of the service and maintenance problem 
and are actively engaged in programs where its impor- 
‘ance is a major consideration. 

_ As far as we are able, within our limitations, standard- 
vation has already influenced our latest designs. 

A basic approach, for the present without arresting 
development, is to capitalize on one favorable factor in 
he constitution of electrical machinery. Aside from acci- 
“ental or abusive damage. the major elements such as 
windings, commutators, shafts, cores and frame parts. 
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when properly designed and manufactured, have demon- 
strated. a dependable service life.in terms of years with 
only routine maintenance. Therefore, wherever necessary 
to meet increasing demands these elements may be modi- 
fied provided that as many expendable items such as 
brushes, brush holders, roller bearings, axle linings, and 
gearing are retained and used over as much as possible 
to simplify the stores problem and speed service and rou- 
tine maintenance. 

Furthermore, wherever possible, auxiliary equipment 
is designed with margin and interchangeable features so 
that it may be applied over a range of locomotives. The 
size and location should allow for quick removal and re- 
placement when necessary. 

Specifically, the application of these principles to the 
design and manufacture of electrical equipment for the 
latest designs of 1,500-hp. and 2,000-hp. locomotives made 
by different locomotive manufacturers is so effectiive that 
only the major elements of the main traction generators 
are different, the expendable items are alike and inter- 
changeable. The traction motors, gearing, blower motors, 
auxiliary generators, amplidyne exciters, and in some 
cases, the radiator fans, radiator-fan drives, and electrical 
braking equipments, are identical and interchangeable. 
In most cases the pinion-end armature roller-bearing in 
the traction motor is identical and interchangeable with 
the main generator bearings. 

This example represents the latest achievement in 
higher unit power, lighter weight, minimum parts, and 
yet a maximum of interchangeability of parts. Compared 
with over 100 years of steam motive power, the Diesel- 
electric locomotive, while still in its evolutionary stage, 
has already attained a degree of standardization which 
shows that we are well on our way towards this desirable 
objective. 

The following is a summary of discussion presented by 
A. H. Candee, Transportation Engineer, Westinghouse 
Electric Corporation, Pittsburgh, Pa. Both the Westing- 
house Electric Corporation and the General Electric 
Company have developed higher capacity and better 
motors, and it is our wish to profit by the suggestions 
from the railroad users. Standardization is desirable, 
but one manufacturer cannot standardize for another, and 
too much standardization may stifle development. 

Westinghouse has standardized on two motors. 
Another manufacturer has standardized on one motor for 
all purposes, but it is our belief that that motor is too 
small for all locomotives. Westinghouse makes a 6-pole 
motor weighing 7,300 lb., while General Electric has a 
4-pole motor weighing 9,000 Ib. The situation raises a 
question of what kind of an agency can be created to 
cause manufacturers to get together. 

Oil lubricated motor bearings are desirable and prob- 
ably will eventually be used generally, but it is a small 
item. Much more can be saved by improvements in 
locomotive operation. There is a tendency to push Diesel 
locomotives to the limit of their capacity with resultant 
damage to electrical equipment. Overloading causes 
damage which does not show up immediately. If ton- 
nages were cut 10 per cent, the locomotives would still 
make a good showing. Frequently steam pushers are not 
well matched or properly operated when used with 
Diesels. 

In response to Mr. Candee’s discussion, J. P. Morris, 
of the mechanical department, Atchison, Topeka & Santa 
Fe, said the Santa Fe does not have any short time rating 
on Diesels, that they are used only with full time rating. 
He also added that when steam helpers are used on 
grades up to 3% per cent, the steam locomotive is 
allowed to do most of the work. 
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—— NEW DEVICES — 


Tennant Floor 
Cleaning Machine 


A floor-machine attachment developed 
to clean heavy deposits of grime, grease 
and dirt from industrial floors has been 
adapted for use in railroad back shops and 
enginehouses with excellent results. The 
attachment is called the Revo-Tool and 
fits into the floor machine manufactured 
by the G. H. Tennant Company, Minne- 
apolis, Minn. One of several attachments 
for various floor conditions, the tool 
was designed to remove efficiently diffi- 
cult soilage from floors—grime that pre- 
viously required tedious and expensive 
manual methods. 

The Revo-Tool is power-driven in the 
Tennant floor machine and pulverizes soil- 
age by means of 300 tool-steel cutters 
mounted in rows in a specially designed 
drum housing. Each cutter is mounted 
loosely on its shaft to give a powerful 
hammer-mill action when the Revo-Tool 
revolves. Each cutter has projecting teeth 
which cut the floor grime when the machine 
is guided across grease-covered enginehouse 
and back-shop floors. 

In operation, the Revo-Tool delivers 
10,000 impacts per second against floor 
soilage. This enables the tool to remove 
both the top layer of soft grease found in 
railroad shops as well as the tough under- 
crust of rock-hard, impacted grime that 
defines ordinary methods of removal. 
Heavy soilage is flung into a built-in dirt 
drawer in the machine which is easily 
emptied when full. Light dust particles 
are drawn into a vacuum bag attached -to 
the handle. A 

During demonstration tests in an east- 
ern railroad back shop, the Tennant floor 
machine is said to have sheared off accu- 
mulations 34 to 114 in. in depth. The 
soilage was composed of a top layer of 

- soft grease and a hardened undercoat of 


packed-down dirt, the heavy build-up typi- 
cal of grease-pit areas. The tool removed 
approximately eight wheelbarrows full of 
grime from 750 sq. ft. of surface. Dirt 
removal was so rapid that the dirt hopper 
in the Tennant machine was withdrawn and 
a heavy canvas shield used instead to keep 
the soilage from being thrown on the 
operator’s feet. The dirt was shoveled into 
wheelbarrows. In another instance, the 


Radius 
Grinding Attachment 


The radius grinding attachment shown will 
grind an accurate radius up to 1 in. on 
cutters from 4 in. to 12 in in diameter 
having flute lengths to 3 in. 
Adjustment to the desired radius is done 
through the micrometer gage, which has 
a range of 1 in. and pivots 90 deg. to 


Adjusting radius grinding attachment with micrometer gage 


cleaning of engine house pits, normally an 
8-hr. job for three men, was done by the 
Tennant floor-cleaning machine in 30 
min. 

Tests with Revo-Tool cutters have led 
to the development of a number of types 
ranging from sharp to extremely blunt teeth. 


The Tennant Model K floor machine and the Revo-Tool attachment at work on a typical engine- 
house floor 
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positive stops. The cutter may be ac- 
curately offset through two adjustable stops 
to the desired radius as indicated by the 
direct-reading micrometer. i 

The two slides carrying the cutter mount- 
ing assembly can be independently oper- 
ated by crank and screw. Micrometer dials 
are fitted to the screws so that slides may 
be accurately moved in small increments: 
The complete upper part of the unit swivels 
on a large anti-friction trunnion, adjust- 
able for wear. Adjustable positive stops 
are provided to limit the swing to 90 deg. 

This device, known as the No. 2 Radius 
Grinding Attachment, is manufactured by 
the Cincinnati Milling Machine Company, 
Cincinnati 9, Ohio, for use on Cincinnati 
No. 2 Cutter and Tool Grinders. 


Flareless Fitting 


A fitting for use in joining all types of 
metal tubing in hydraulic and fluid-cónvey- 
ing systems has been developed by the 
Parker Appliance Co., Cleveland, Ohio. 
Eliminating the need for special flaring 
and assembly tools, brazing or soldering, 
the fitting incorporates a steel ferrule which, 
when the body and enclosing nut are tight- 
ened up, acts to cut a shoulder in the tubing 
itself. 

When the body and the nut are tightened, 
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the confined ferrule is forced forward. The 
cone angle of the body contacts the ferrule, 
and directs its sharp forward edge down- 
ward. The reduction of section in the 
leading edge of the ferrule permits deflec- 
tion of the extremity so as to afford good 
camming contact for the bite into the tube. 
Further tightening at specified torques 
forces the ferrule into the tube, casting up 
a shoulder to resist pull-out when pressure 
is applied in the system. The actual fluid 
seal is also accomplished by the compres- 
sion of the ferrule, which is said to have 
a negligible effect on the internal diameter 
of the tubing being fitted. 

Meanwhile, a second grip has been gen- 
erated at the rear of the ferrule for the 
dampening of possible vibration in the sys- 
tem, which would shorten the life of the 
front seal. The mismatch angles between 
the ferrule and the body which produce 
this secondary backgrip were designed for a 
positive, predetermined engagement, suf- 
ficient for dampening without kinking the 
tubing. The groove machined in the angu- 
lar back surface permits this controlled 
action, The inner angle is first compressed 
and deflected inward to grasp the tubing, 


Sectional view of the flareless fitting showing 
the action of the three fitting elements in a 
finished connection 


while the outer surface acts as a stop to 
limit this effect. The compression of the 
ferrule also provides a lock-nut action in 
the assembly, an additional factor contribut- 
ing to long service life of connections. 
The three fitting units have a loose fit 
with the tube size to be used to promote 
ease of assembly and to permit the tube to 
center itself during make-up to facilitate a 
uniform depth of cut. The only tube 
Preparations necessary are square cut-off 
and removal of burrs. Joints on which 
the new fitting is used may be broken at 
iny time without affecting re-sealability, 
ind any joint may be dis-assembled prior 
fo final assembly for visual inspection of 
the quality of the gripping cut. These fit- 
tings are available for %-in. to 1-in. outside 
er tubes in conventional shapes and 
materials, 
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Self-Locking 
Power Reverse Gear 


The Franklin Type F-3 precision power 
reverse gear features an automatic self- 
locking clutch to maintain the cut-off at 
the point set by the engineer. The clutch 
prevents unintentional movement of the 
hand wheel under the influence of forces 


drive the hand wheel, causes a reduction 
in the volume of space available for the 
roller to rest in. This reduction of volume 
results in the roller acting as a wedge and 
thereby stopping rotation of the hand wheel 
and subsequent change in the cutoff. The 
rollers are in locking position at all times 
except when the cut-off is being adjusted. 

When adjustment is being made the ap- 
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The Franklin Type F-3 reverse gear accurately sets and closely maintains the cut-off 


transmitted back through the reverse gear. 

The mechanism employed to attain this 
self-locking feature is a roller clutch con- 
taining six rollers, three of which act in 
each direction. These rollers lock by fric- 
tion between the locking cam carried on 
the indicator shaft and the outer housing 
affixed to the indicator screw bracket. Any 
tendency to turn on the part of the locking 
cam is overcome by the wedge action which 
takes place due to the contour of the lock- 
ing cam. This contour is such that move- 
ment of the locking cam, in attempting to 


Clockwise Rotation 


Section A-A 
Neutral Position 
Locked 


propriate set of rollers is moved by the 
three hand-wheel fingers to a position of 
larger area on the cam where they allow 
freedom of motion for rotating the cam. 
The adjustment made will be closely held 
by the automatic locking feature of the 
clutch; no manually operated latch is re- 
quired. 

There are several design features which 
contribute to the accuracy and the mainte- 
nance of the setting. A one-to-one ratio 
exists between the reverse gear valve and 
the piston. Because of this smaller ratio 
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Cross-sectional views of the Franklin reverse gear showing how the rollers provide wedge action 
to lock the handle in place. Parts referred to by the symbols are: A, the hand wheel; B, the 
rollers and springs; C, the locking cam; D, the clutch housing; and Æ, the retaining nut 


of movement the cut-off can be better main- 
tained, and the locomotive performance in- 
creased. The rotary reach rod has slip 
joints to nullify the effect of expansion and 
contraction on the indication of the cut- 
off. No difference exists between the indi- 
cation when the engine is hot and that 
when it is cold. The absence of pins and 
levers in the construction practically elimi- 
nates lost motion. The valve motion is 
protected, and maintenance reduced, by an 
air cushion which absorbs the shocks. 

This precision power reverse gear is a 
product of the Franklin Railway Supply 
Company, Inc., New York 17. 


Sand Trap for 
Steam Locomotives 


A sand trap developed to operate at an 
economical air rate while delivering the 
required quantity of sand at a velocity 
sufficient to overcome the effects of cross 
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Type HS-96 Sand Trap 


winds or other turbulence around the wheels 
is available from the New York Air Brake 
Company, 420 Lexington avenue, New 
York. This trap, known as the type HS-96, 
is designed so that high velocity delivery 
is obtained with practically no wear on any 
but inexpensive and easily replaceable parts 
of the trap. 

The ejector principle is used to create a 
vacuum within the trap. This vacuum causes 
atmospheric air to be drawn in to augment 
the air flowing through the sand pipe and 
to develop a flow of high velocity. Thus 
the supply of compressed air can be limited 
to flow through a small port for the econ- 
omy of air consumption. Drawing atmos- 
pheric air into the trap also agitates the 
sand so that it feeds uniformly and in 
proper quantity into the outlet air stream. 

Sand is fed by gravity from the sand 
dome or box into the trap through the 
sand inlet. Partition X and the angle of 
repose hold the sand at the bottom of the 
agitating chamber. During periods when 
the sanders are not in use, vibration can 
raise the level of the sand in the chamber 
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without adversely affecting operation when 
the sanders are turned on. 

When the sanders are in use, air from 
the operating valve enters the supply air 
inlet and flows to the sanding jet through 
a multiplicity of annular drilled ports a 
which are of smaller size than the jet to 
prevent entrance of foreign substances 
which might plug it up. Air leaving the 
jet expands and gains velocity as it moves 
toward the combining throat, creating a 
partial. vacuum in the agitating chamber. 
This causes atmospheric air to be drawn 
in from the atmospheric intake through the 
agitating jet. Sand is agitated and picked 
up from its repose position so that the 
agitating chamber is filled with sand-laden 
air which is drawn into the stream of air 
from the sanding jet and blown out into 
the sand discharge line for delivery to the 
rail. 

The sand laden air does not attain a high 
velocity until it is on its way out of the 
trap through the wear-resisting rubber 
combining throat and a special union stud, 
both of which absorb the major part of 
the sand blasting effect. To regulate the 
rate of sand delivery the orifice bushing, or 


agitating jet, in the atmospheric intake 
passage at the point of entry to the agitat- 
ing chamber can be varied in size. A con- 
ical rubber nozzle at the end of a sand dis- 
charge line directs the high-velocity flow 
of sand to the point of wheel-and-rail con- 
tact and provides an opening protected 
against plugging by ice. 


Drop End 
Balancer 


To enable one man to close the heaviest 
drop ends without the use of special tools, 
the Wine Railway Appliance Company, 
Toledo 9, Ohio, has developed a drop end 
balancer for installation on any type of 
gondola car. 

‘Torsion bars located within a heavy en- 
closure on the bottom of the drop end make 
easy lifting possible. The bars are anchored 
to the center of the drop end by a casting, 
and extend outward to both sides through 
the enclosure and hinge castings. Hinged 
trunnions riveted to the car body anchor 
the torsion bars on the outer ends. As the 


drop end is lowered, the torsion bar anchor 


Top: The drop end on a gondola car equipped with the Wine Drop End Balancer— 
Bottom: Torsion bars showing center casting, hinge castings, and trunnion castings 
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in the center turns the inner part of the 
torsion bars while the outer ends are held 
stationary. When the drop end reaches a 
horizontal position the torsion bars are at 
maximum load and thereby lessen the initial 
effort required to raise the drop end. In 
the closed position, there is enough tension 
femaining in the bars to retain the drop 
end in its vertical position, thus eliminating 
danger of the end dropping accidentally on 
the operator while the drop end is being 
secured. 

The enclosure within which the torsion 
bars are contained is adaptable to any de- 
sign of drop end; the bottom portion of the 
old end is removed and the new enclosure 
welded in place. This enclosure replaces 
the lower flange of the present drop end 
and protects the bars from the lading and 
the weather. It is made with a round bot- 
tom so that any accumulation of foreign 
matter will not interfere with the proper 
operation of the drop end. The round bot-. 
tom prevents lever action and the subse- 
quent difficulty in securing the locks which 
would result if the ends had been forced 
out of position by lever action. 


Valve with 
30-Deg. Body 


To effect a minimum change in the direc- 
tion of flow through the valve, the Grove 
Series V and VL valves have a 30-deg. 
body design. By having the fluid travel 
through the valve without undergoing the 
usual large change in direction, turbulence, 


Diagrammatic view of the Globe 30-deg. valve 


wire drawing and cutting action are sub- 
stantially reduced. - 

A solid one piece stem and plug is em- 
ployed to effect an absolutely tight shut-off 
when closed. The valve stem is not di- 
rectly carried by the hand-wheel to lessen 
the chance of the stem becoming distorted 
or bent. All shocks are absorbed by a mul- 
tiple full-threaded section of the handwheel 
and yoke. All threaded surfaces and oper- 
ating parts are protected from paint, dirt 
and damage by an encasing cap shield. Es- 
sential operating parts of the valves have 
constant lifetime lubrication by a factory- 
sealed process. The sealed lubricant is 
zoned entirely away from the flow stream 
and isolated from temperature effects. 

This 30-deg. globe is available for vari- 
ous kinds of use from the Grove Regu- 
lator Company, Sixty-fifth and Hollis 
streets, Oakland, Calif. 
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Diesel-Drive Control 


A new electro-hydraulic governing system 
for Diesel-electric drives readily adaptable 
for locomotives, ship propulsion, mobile and 
stationary power plants, oil well drilling 
rigs, and industrial uses where Diesel- 
electric drives are employed, has been de- 
veloped by the General Electric Company. 
Designed especially for power plant load 
control, the salient features of the system 
are exceptional speed control with good 
stability, highly responsive to changes in 
generator demand and engine ability, re- 
mote control and multiple-unit operation. 
Speed measurement is performed by an 
engine-driven a.c. tachometer generator 
whose output voltage is proportional to 
speed. Speed is maintained at pre-set val- 
ues, by feeding the speed indication to a 
hydraulic servo-mechanism which controls 
the engine fuel and generator excitation, 
and makes possible full utilization of the 
engine without danger of overloading. 
The system operates stably over a wide 


Speed Switch 
Reset Button 


> 
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Power 


Plant Regulating System: A—engine control 


speed range, and permits the use of the 
lowest possible engine speed commensurate 
with power requirements. The use of feed- 
back from the electrical load allows the 
control to anticipate the speed changes 
which would be produced by changes in 
generator demand, and therefore minimizes 
transient regulation. 

Engine protection safety features are 
built in this new governing system. Over- 
speed protection is provided by an over- 
speed trip switch which automatically cuts 
off the fuel supply when the engine over- 
speeds. If the engine lubricating oil pres- 
sure drops to the danger level, a short- 
circuiting switch drops the engine speed 
automatically to idle. Similar type switches 
function with high temperatures or grounds. 

Remote control in this system is readily 
achieved. The manual and automatic con- 
trols may be located at any desired distance 
from the prime mover. Speed modulation 
can be infinite or by definite steps as in 
throttle notches. The engine-speed indi- 
is remote from the fuel control. 


cator 
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panel; B—Tachometer generator; 


C—Power-plant regulator; D—Regulator pressure oil system 
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- Judge Fletcher Elected 
A. A. R. President 


AT a meeting of the directors of the As- 
sociation of American Railroads in New 
York December 12, held in conjunction 
with a member road meeting, the office of 
president of the association, made vacant 
by the recent death of John J. Pelley, was 
filled by the election of R. V. Fletcher, who 
agreed to serve until a permanent successor 
can be found. At the same time J. B. Hill, 
president of the Louisville & Nashville, was 
added to the association’s executive com- 
mittee, enlarging its membership to seven. 

New members of the A. A. R. board of 
directors are: George F. Ashby, president, 
Union Pacific, W. G. Vollmer, president, 
Texas & Pacific (successors to R. L. Wil- 
liams, president, Chicago & North Western, 
and Wilson McCarthy, trustee, Denver & 
Rio Grande Western), William White, 
president, Delaware, Lackawanna & West- 
ern (successor to R. J. Bowman, president, 
Chesapeake & Ohio), and E. S. French, 
president, Boston & Maine-Maine Central 
(successor to H. S. Palmer, president and 
trustee, New York, New Haven & Hart- 
ford). 


Seven R. R. Div. Members Made 
Fellows of A. S. M. E. 


Ar the luncheon of the Railroad Division, 
American Society of Mechanical Engineers, 
held on December 5 during the annual meet- 
ing of the society at New York, the follow- 
ing members of the division were made fel- 
lows of the society: E. D. Campbell, vice- 
president in charge of engineering, Ameri- 
can Car and Foundry Company; William 
A. Newman, manager, research department, 
Canadian Pacific; Ralph P. Johnson, chief 
engineer, Baldwin Locomotive Works; A. 
G. Trumbull, chief mechanical engineer, 
Chesapeake & Ohio; William M. Sheehan, 
vice-president, General Steel Castings 
Corp.; F. H. Hardin, president, Association 
of Manufacturers of Chilled Car Wheels, 
and Carlton D. Stewart, vice-president, 
Westinghouse Air Brake Co. 

The citations were read by President 
D. Robert Yarnall, president, Yarnall-War- 
ing Company. In the absence of Messrs. 
Sheehan and Hardin, the awards were ac- 
cepted by Charles P. Whitehead, president, 
General Steel Castings Corp., and Paul W. 
Kiefer, chief engineer motive power and 
rolling stock, New York Central. 


Coal Institute to Use Kaiser 
Plant for Turbine Tests 


FULL-SCALE operational tests of the com- 
bustion apparatus and fly-ash separators 
for the coal-burning railroad gas turbine 
will be made at the Kaiser steel mill at Fon- 
tana, Calif., according to the Bituminous 
Coal Institute. The tests will be conducted 
in cooperation with the Northrop-Hendy 
Company, a subsidiary of Northrop Air- 
craft and Joshua Hendy Machine Works. 
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The stee! plant in California is presently 
the only available source for compressed 
air in the great quantity needed for the 
powdered-coal burning combustion tests, 
according to John I. Yellott, director of 
the development project. Full-scale equip- 
ment is expected to be built in the East 
this winter for burning pulverized coal 
under pressure at a rate of 3,000 lb. per 
hour. It will then be transported to the 
steel works at Fontana. 


e 

The tests are intended to provide actual 
operating experience on the equipment for 
the two experimental gas-turbine locomc- 
tives soon to be built. Gas turbines of 3,750 
shaft horsepower are being constructed by 
the Allis-Chalmers Manufacturing Com- 
pany and the Elliott Company. Such pre- 
liminary testing in California of the com- 
bustion equipment should enable the gas- 
turbine locomotives to go on the rails 
early in 1948, aceording to Mr. Yellott. 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the December Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Copper Range. .............00ee 2 1,000-hp. Diesel-electric switch. ... Baldwin Loco. Wks. 
International-Great Northern....... 1 2,000-hp. Diesel-electric pass... . . . Electro-Motive 
Kansas City Public Service Co... ... 1 656-hp. electric frt............005 General Electric 

Terminal.........0. cece eee 8 1,000-hp. Diesel-electric switch.. . . Electro-Motive 


6,000-hp. Diesel-electric pass... ... Baldwin e 
3 600-hp. Diesel-electric switch... .. American Loco. Co. 


FREIGHT-CAR ORDERS 


Road No. of cars Type of car Builder 
American Refrigerator Transit Co.'.. 900 40-ton refrigerator.. Pullman-Standard 
900 40-ton refrigerator.. .General American 
200 40-ton refrigerator .Mo. Pac. Shops 
Boston & Maine..............00008 $00 $0-ton box....... .Pullman-Standard 
Central of Pennsylvania............ 1,250 $0-ton box...... cn ..-American_ Car & Fdry. 
hicago Great Western............ 500 SO-ton Dox... .. cece e eee eee Pullman-Standard 
Maine Central. ..............0.5 è 250 SO-ton box...........+. ...Pullman-Standard 
Missouri Pacific.............006005 800 $0-ton box........... . Pressed Steel Car 
50 70-ton covered hoppers . American Car & Fdry. 
500 70-ton hopper ...American Car & Fdry. 
918 Various type....... Lcd RUTENE Co. shops 
FREIGHT-CAR INQUIRIES 
Kansas City Southern.............. 800 SOton Dókari eeN atten SSS Saree eee as d 
New York, New Haven & Hartford.. 500 SO- or 60-ton DOX...... 6... eee cee ce eee ee eee NEEE 


. -Canadian Car & Fdry. i 


Canadian National............... s 30 Streamline coaches ; 
Chesapeake & Ohio Lines?.......... 99 oaches....... .Pullman-Standard ' 
22 Coach-baggage Pullman-Standard 
3 Mail-baggage Pullman-Standard 
4 arlor....... 7 .Pullman-Standard 
10 Single drivin: Pullman-Standard 
14 Two-unit dining (28 cars operated 
in: pairs) icc ee yee sega ee egeet Pullman-Standard 
2 Tavern-lounge. ...............-5 Pullman-Standard { 
Chicago, Rock Island & 
Pacific-Southern Pacific.......... 2¢ ~=Baggage-dormitory . . .Pullman-Standard 
64 = “Day-nite” coaches . Pullman-Standard 
21 = Coffee-shop-lounge. .Pullman-Standard 


24 Dining.........................Pullman-Standard 


24 ~=Drawing-room, bedroom, 
compart ment-sleeper.. . -Pullman-Standard 


24  Roomette sleeping.. Pullman-Standard 
4 room sleepers....... .Pullman-Standard 
24 Bufiet-lounge-observation . Pullman-Standard 
Great Northern-Chicago, Burlington 
& Quincy... ... ccc cece eee eee S3 = Mail-baggage................... Pullman-Standard 
53  60-seat coaches... ...Pullman-Standard 
153 48-seat coaches... Pullman-Standard 
: f S58 = Coffee-shop.... Pullman-Standard 
5? Dining...... Pullman-Standard 
203 = Sleeping......... Pullman-Standard 
S3 Observation-lou: .Pullman-Stanadrd 
Railway Express Agency........... 5007 50-ton express refrigerator........American Car & Fdry. 


1 Owned jointly by the Missouri Pacific and the Wabash. 

3 Chesapeake & Ohio, Pere Marquette, and New York, Chicago & St. Louis. 

3 For five 12-car streamline trains—four for the Great Northern and one for the C. B. & QO.—for servic 
between Chicago and the Pacific Northwest. Each train will be powered by a two-unit, 4,000-hp. Dier 
locomotive constructed by the Electro-Motive Division of General Motors Corporation. The fleet will co: 

(For two 11-car, streamlined, stainless-steel trains for service between Chicago and Los Angeles, Calif. Th 
Rock Island and the Southern Pacific also have new equipment on order to augment the present streamline 
“Golden State Limited.” Included are new reclining-seat coaches, dining cars, coffee-shop-lounge cars, clu 
cars and ol ion cars. Another new train scheduled to begin service during this period will operate ove 
the Rock Island between Chicago and Omaha, Neb., on a fast daylight schedule. Equipment of the new train 
will consist of a baggage-dinette cars, a 76-eea: chair car, two 68-seat chair cars and a parlor-observation-bufte 
car between Chicago and Omaha; and two additional 68-seat chair cars and a parlor car to operate betwee: 
Rock Island, 111., and Chicago. The Rock Island has on order with Pullman-Standard 57 Passenger cars i 
follows: 5 roomette bedroom; 3 bedroom-lounge-observation; 2 bedroom; 1 drawing room, room, compart 
ment; 1 roomette; 1 diner-lounge-obeervation; 2 parlor-buffet-observation; 1 coach-buffet-parlor-observat:on 
1 parlor; 2 gining: 3 coffee-shop-lounge; 11 night coaches; 16 day coaches; 1 baggage-dormitory; 3 baggast 
mall an ggage. 

1 The care, to cost $7,500,000, will be adaptable to the carrying of merchandise express traffic or may b 
equipped with auxiliary hot-water heaters to protect perishables in freezing weather. Their normal capac! 
50 tons, will permit a payload of about 62,000 pounds at speeds of 100 m.p.h. Deliveries will begin in :t. 
second quarter of 1947. r 

Orders for 4,000 journal bearings to equip these cars have been placed with the Timken Roller Bearin: 
Company. The bearings are of the Quad type. 
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1947 Machine Tool Show 


Tue fourth Machine Tool Show will be 
held by the National Machine Tool Build- 
ers’ Association at Chicago, September 17 
to September 26, 1947, inclusive. Saul Po- 
liak, 37 Wall street, New York 5, is in 
charge of exhibit arrangements. 


Electronic Temperature Controls 
for New C. & O. Cars 


Tue Chesapeake & Ohio has announced 
that a new advanced electronic tempera- 
ture control system will be specified for 
the 284 new passenger cars which are be- 
ing built by the Pullman Standard Car 
Manufacturing Company, for the Chesa- 


SmmMonS-BoARDMAN PuBLISHING Cor- 
PoraTION.—James G. Lyne has been ap- 
pointed to the new office of assistant to 
chairman of the Simmons-Boardman Pub- 
lishing Corporation with such authority and 
duties as the chairman shall give him. He 
will continue as heretofore to be vice-presi- 
dent of the corporation and assistant to the 
editor of Railway Age. Mr. Lyne was 
born at St. Louis, Mo., on July 10, 1898. 
He grew up at Herington, Kans., where 
his father was a conductor on the Chicago 
Rock Island & Pacific. He was educated at 


J. G. Lyne 


the University of Kansas (A. B. 1920) and 
New York University (Ph.D. 1946). He 
entered railway service in 1914 as a laborer 
in the car department of the Rock Island 
at Herington and served for fifteen months 
in that capacity, and as material clerk, 
timekeeper, file clerk, and M. C. B. clerk. 
He worked during summer vacations when 
at college for the Rock Island as extra gang 
timekeeper, rodman, ballast inspector and 
extra clerk in the office of the superintend- 
ent at Herington and in the general engine- 
house foreman’s office at Kansas City, Kans. 
He was a special agent of the Bureau of 
Labor Statistics, Washington, D. C., 1919- 
1920, and a reporter on the New York 
Daily News in 1920. He was an associate 
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peake & Ohio, the Pere Marquette, and 
the Nickel Plate under their recent joint 
order reported in Railway Age of Novem- 
ber 23, page 902. 

The new control system which the C. & 
O. is the first railroad to adopt, was de- 
veloped by engineers of the Minneapolis- 
Honeywell Regulator Company. It utilizes 
panel radiant heating and a new principle 
of modulation. 

In the electronic system, regarded by 
heating engineers as a highly significant 
development for passenger trains, thermo- 
Stats are installed against the outside skin 
of the car. They respond to slight changes 
in weather, even the effects of shade and 
sun, and work in conjunction with other 
thermostats located inside the car to pro- 
vide a close control over the’ flow of hot 


Supply Trade Notes 


editor of the Railway Age 1920-1928 ; finan- 
cial editor 1928-1938; has been assistant 
to the editor of the Railway Age since 
1938, and vice-president and director of the 
Simmons-Boardman Publishing Corporation 
since 1943. 

+ 

Joseru T. Ryerson & Son, Inc.—Joseph 

T. Ryerson & Son, Inc., has announced the 
completion of a new office building at its 
Pittsburgh, Pa., steel service plant. 

+ 


Ajax ConsoLipaTeD Company.—W’. 
Downing Messimer has been appointed di- 
rect factory representative for the Ajax- 
Consolidated Company on railroads in the 
northeastern section of the country, with 
headquarters in Pen kork 

MacLean-Focc Lock Nut Company.— 
Joseph J. Murphy has been appointed man- 
ager of sales of the MacLean-Fogg Lock 
Nut Company, Chicogo. Mr. Murphy was 


Joseph J. Murphy 


born at Chicago in 1904, and received his 
elementary education in that city. He is a 
graduate of Dartmouth college (1925). He 
was in the investment business for 10 years 
before entering railway sales work. He 
joined MacLean-Fogg in 1943 as sales rep- 
resentative at Chicago. 


or cold air. The electronic thermostats are 
sensitive to one-tenth of a degree of tem- 
perature. 


Miscellaneous Publications 


Smor Peeninc. — American Wheelabra- 
tor & Equipment Corp., Mishawaka, Ind. 
128 pages, 6 in. by 9 in. Nominal price $1.50. 
This book, for the use of engineers and pro- 
duction men, contains a detailed explanation 
of the shot-peening process. Part I dis- 
cusses the applications and advantages of 
shot peening and the equipment and pro- 
cedures involved. Part II covers the theory 
of prestressed surfaces in relation to shot 
peening. A glossary defines the terms used 
in the book. 


STANDARD RAILway EQUIPMENT MANU- 
FACTURING ComPANY.—D. C. Webster has 
joined the Standard Railway Equipment 
Manufacturing Company as assistant chief 


D. C. Webster 


engineer, with headquarters at Hammond, 
Ind. 

D. C. Webster was born at Ogden, Utah. 
He received most of his primary education 
at Omaha, Neb., and is a graduate of the 
University of Nebraska (1934), with a 
B. S. degree in civil engineering. Before 
entering college, he was an office boy and 
laborer in the employ of the Union Pacific 
at Omaha. From 1928 to 1930, he served in 
the mechanical and stores departments at 
Laramie, Wyo., and Cheyenne, and, later, 
in the engineering, bridge and building, and 
maintenance-of-way departments. In 1935 
he entered the employ of the Pacific Fruit 
Express Company, of which company he 
was engineer of car construction at the 
time of his appointment as assistant chief 
engineer of the Standard Railway Equip- 
ment Manufacturing Company. 

+ 

AMERICAN K. A. T. CORPORATION:.— 
Taylor-Reed & Co., 915 Olive street, St. 
Louis 1, Mo., have been appointed sales- 
engineering representatives, railroad divi- 
sion of the American K. A. T. Corporation. 
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Bupp Company.—Edward G. Budd, Jr. 
has been elected president of the Budd 
Company, to succeed his father, who died 
on November 30, as noted in the obituary 
columns of this issue. 

Edward G. Budd, Jr., a graduate of 
Wesleyan university in 1923, joined the 


Edward G. Budd, Jr. 


Budd Company in that same year. He 
was elected vice-president in 1934; a direc- 
tor in 1938, and executive vice-president, 
in 1943. 
+ 

Grose SreeL Tuses Company. — Lee 
Mullen has been appointed general manager 
of sales for the Globe Steel Tubes Company. 
Mr. Mullen, previous to his association 
with Globe Steel in 1934, served in the em- 


Lee Mullen 


ploy of the Sharon Steel Company, the Re- 
public Steel Corporation, and the Pittsburgh 
Steel Company. 


AMERICAN BRAKE SHOE ComPANY. — 
John S. Hutchins, president of the Ramapo 
Ajax division of the American Brake Shoe 
Company, William T Kelly, Jr., president 
of the engineered castings division and the 
Kellogg division, Thomas W. Pettus, presi- 
dent of the national bearing division, and 
Joseph B. Terbell, executive vice-president 
of the American manganese steel division, 
have been elected vice-presidents of the 
American Brake Shoe Company. 

John S. Hutchins, a native of Arlington, 
Mass., has been with American Brake Shoe 
for 21 years, mainly in a sales capacity. He 
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John S. Hutchins 


was elected a vice-president of the Ramapo 
Ajax division in January, 1944, and presi- 
dent in September, 1945. Since December, 
1945, he also has been chairman of the 
Canadian Ramapo Iron Works, Ltd. 
William T. Kelly, Jr., who joined Ameri- 
can Brake Shoe in 1928, was general pur- 
chasing agent for several years before be- 
coming president of the Kellogg and engi- 
neered castings divisions. Mr. Kelly, who 


RR ROE, 


William T. Kelly, Jr. 


was born in Mobile, Ala., is also vice-presi- 
dent of the Canadian Ramapo Iron Works 
and a director of the Dominion Brake Shoe 
Company, Ltd. 

Thomas W. Pettus, president of the na- 


Thomas W. Pettus 


tional bearing division since February, 1945, 
has been employed by American Brake 
Shoe, successively, as sales representative, 
sales manager, priorities administrator, 
vice-president and executive vice-president 
of the national bearing division. He is a 
native of St. Louis, Mo. 

Joseph B. Terbell has been associated 
with various divisions of the company, 
mainly in a sales capacity. In 1940, he was 


Joseph B. Terbell 


promoted from the position of district sales 
manager to vice-president of the American 
manganese steel division, and in December, 
1945, was elected executive vice-president. 
Since January, 1946, he has also been a 
director of Dominion Brake Shoe. 


Hyster Company.—Ray Ronald has been 
appointed Western division sales manager 
of the Hyster Company, with headquarters 
at Portland, Ore. Clarence H. Collier, Jr, 
has been appointed manager of the indus- 
trial lift truck eastern division, with head- 
quarters in Peoria, Ill. 

Dan J. Sheehan has been appointed 
manager of the Danville, Ill, plant of the 


Dan J. Sheehan 


\ 


Hyster Company. Mr. Sheehan, as a grad- 
uate of the University of Michigan with a 
degree in mechanical engineering, taught 
that subject for three years at Purdue | 
university. For the past 14 years he has \ 


been superintendent of motive power of the 
Chicago & Eastern Illinois. 
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AMERICAN Hair & Fett Company.— 
James C. Younglove, sales manager of the 
Railroad Division, American Hair & Felt 
Company, at Chicago, has retired. He joined 
the company as sales manager in 1931. 


James C. Younglove 


James C. Younglove was born on August 7, 
1879, at Crescent, N. Y. He began his 
career in 1902 as a local manager of the 
railroad sales department of the Johns- 
Manville Sales Corporation at Chicago. 
He later advanced to assistant general man- 
ager and to general manager of the rail- 
road department, and served also as a di- 
rector of the company for eight years. In 
1930 he joined the American Hair & Felt 
Company as sales manager of the Rail- 
road Division. 
+ 

Pitrssurcu PLATE Grass COMPANY, 
Morck Brus Division.—The Pittsburgh 
Plate Glass Company has announced the 
purchase of the Morck Brush Manufactur- 
ing Company of San Francisco, Calif.. 
which will be operated as the Morck brush 
division. Frank F. Tippett, formerly with 
the Baltimore, Md., brush plant of Pitts- 
burgh Plate Glass, has been appointed man- 
ager of the new division. 


INDEPENDENT PNEUMATIC TOOL Com- 
pANY.—J. A. Hill, formerly manager of the 
New York branch office of the Independent 
Pneumatic Tool Company, has been ap- 
pointed manager of electric-tool sales, with 
headquarters in Chicago. IV. C. Rush, for- 
merly in the St. Louis, Mo., branch, has 
been appointed manager of a newly opened 
office at 426 Elm street, Cincinnati, Ohio. 

+ 

SyLvanīa ELecTRIC Propucts, INc.— 
Milton E. Lauer, production planning man- 
ager of Sylvania Electric Products, Inc., 
has been appointed to the newly created 
position of production manager of the radio 
tube division. The electronic tubes, labora- 
tory, industrial and electronic devices for 
communication appliances manufactured by 
Sylvania will be distributed in Canada 
through Stromberg-Carlson, Ltd. 

+ 


East Cuicaco MAcHINE Toot Corro- 
RATION.—Formation of the East Chicago 
Machine Tool Corporation, with headquar- 
ters at 4722 Railroad avenue, East Chicago, 
Ind., has been announced by W. L. Foz, 
president of the new concern. Mr. Fox 
resigned as superintendent of the Belt 
Railway of Chicago and the Chicago & 
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Western Indiana in July, 1944, to become 
vice-president of the Coach & Car Equip- 
ment Corp., Chicago. He left the latter 
position on June 10, 1946, to become presi- 
dent of the Famous Manufacturing Com- 
pany, in which position he continues. 


Lanpis Toot Company.—The Landis 
Tool Company, Waynesboro, Pa., has 
opened an office at 3091 Mayfield Road, 
Cleveland 18, Ohio. P. E. Beaver, manager 
of the new office, represented Landis in Eng- 
land before World War II and upon his re- 
turn was located at Chicago. 


TIMKEN Rotter BEARING CoMPANY.— 
Elmer Anderson, service engineer of the 
Timken Roller Bearing Company, at Mil- 
waukee, Wis., has been appointed assistant 
service manager at Canton, Ohio. 

+ 

PITTSBURGH STEEL FouNnpry CORPORA- 
TION.—R. J. Leckrone has been appointed 
chief engineer in charge of engineering and 
machinery sales for the Pittsburgh Steel 
Foundry Corporation, Glassport, Pa. Mr. 
Leckrone was formerly chief designing 
engineer for the Lewis Foundry and Ma- 
chine division of the Blaw-Knox Company. 

+ 

NaTIONAL BRAKE Company.—A. H. Ad- 
kins has been appointed southeastern sales 
representative for Peacock hand brakes, a 
product of the National Brake Company. 
His headquarters will be at Bethesda, Md. 

+ 


GALVIN MANUFACTURING CORPORATION.— 
Paul K. Povlsen, formerly vice-president in 
charge of production and engineering for 
the J. I. Case Company, has been appointed 
assistant to the president of the Galvin 
Manufacturing Corporation of Chicago. 
Walter B. Scott has been appointed assist- 
ant to Mr. Povlsen. Mr. Scott was formerly 
assistant to Mr. Povlsen with the Case 
Company. 

d 

AMERICAN RoLLING MILL COMPANY.—R. 
C. Todd, G. F. Ahlbrandt and Anson Hayes 
have been elected vice-presidents of the 
American Rolling Mill Company. Mr. Todd 
and Mr. Ahlbrandt were formerly assistant 
vice-presidents of the company and Mr. 
Hayes served as director of research since 
1929. 

+ 


Reynotps MeTtaLs Company.—Edward 
A. Sipp has been appointed manager, rail- 
way division, of the Reynolds Metals Com- 
pany, with headquarters at Chicago. Mr. 
Sipp was formerly contact executive of the 
Gustin-Bacon Manufacturing Co., and for 
many years was associated with Pyle-Na- 
tional Company. 


ScuLLIN STEEL Company,—Torsten H. 
Parke has been appointed to the sales de- 
partment, in charge of the New York office, 
of the Scullin Steel Company, to succeed 
the late Brownrigg L. Norton, deceased. 

+ 

Union Aspzestos & Russer Co.—KRalph 
W. Payne Company, Washington, D. C., 
has been appointed regional representative 
of the Equipment Specialties Division of 
Union Asbestos & Rubber Co., Chicago, 
for the sale of Equipco hand brakes for 
freight cars. 


CoLorapo FueEL & Iron CORPORATION.— 
William S. Boyce has been appointed man- 
ager, railroad sales, of the Colorado Fuel & 
Iron Corp., at Denver, Colo. 

+ 

Link-Bett Company.—George P. Tor- 
rence, executive vice-president of the Link- 
Belt Company, Chicago, has been elected 
president to succeed William C. Carter, who 
continues as a director of the company and 
chairman of its board of directors’ execu- 
tive committee. 

K 

BLaw-KxNox Company.—Robert A. Wahl 
has been appointed sales manager of the 
Union steel castings division of the Blaw- 
Knox Company. 

Robert A. Wahl is a graduate of the 
Shenandoah Valley Academy and the Ohio 


Robert A. Wahl 


State University. After graduation he spent 
five years with various industrial com- 


| 


panies. Since 1937, when he joined Blaw- | 
Knox, he has served in a number of pur- | 


chasing and sales capacities. 
+ 


WESTINGHOUSE ELECTRIC CoRPORATION.— ' 


Eugene N. Foss, 2nd, has been appointed 
manager of the northwestern district of the 
B. F. Sturtevant Company division of the 
Westinghouse Electric Corporation to suc- 
ceed Fred Herlan, who will retire soon. 
Mr. Foss, from headquarters in Chicago. 


will direct the sale of Sturtevant air- | 


handling and air-conditioning equipment in 
northern Illinois and Indiana, western Ohio, 
parts of Michigan, South Dakota and Mon- 


tana, and all of Wisconsin, Iowa, Minne- | 


sota, Nebraska and North Dakota. 


Obituary 


Cuar.es Drew Youns, sales manager  : 


the Metal & Thermit Corporation, died on 
November 16 at the Orange (N. J.) Me 


morial Hospital after a brief illness. Mr. | 


Young was born in Charles City, Iowa 


June 30, 1888. He received his education » 
in the Chicago Public Schools and at Ar 
mour Institute of Technology. He joined ; 
the Metal & Thermit sales organization " 


1911 and in 1930 became district manage 
in Chicago. In 1943 he was appointed sales 
manager with headquarters in New York. 
He was a vice-president of the National 
Railway Appliances Association, on th 


board of directors of which he served 3 | 
number of years, and a member of the | 
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Measure first cost 
of new locomotives 


IN TERMS OF HORSEPOWER 


T day is past when weight and size alone 
measured a locomotive’s ability to perform. 
Today it is horsepower — horsepower at operating 
speeds, whether freight or passenger. 

The maximum horsepower will be obtained 
from a steam locomotive of any given design only 
when that locomotive is equipped with the 
Franklin System of Steam Distribution. Without 
increasing size or fuel consumption, this system 


CHICAGO o 


will increase power by 19 to 30 per cent at operat- 
ing speed — and is the only means by which this 
increase can be obtained. Cost, measured in horse- 
power, will be substantially lowered. 

Application of the Franklin System of Steam 
Distribution, using poppet valves, is practical — 
to either new or existing loco- 
motives — for either freight or 


passenger service. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK o 


STEAM DISTRIBUTION SYSTEM ° BOOSTER ° RADIAL BUFFER * COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS ° CAR CONNECTION 


MONTREAL 


@ 


Executive Committee of the Chicago Sec- 
tion of the American Welding Society. 


+ 

Hersert W. Younc, founder and presi- 
dent of the Delta-Star Electric Company, 
Chicago, died in that city on November 25. 
He was 70 years old. 

+ 

Epwarp Gowen Bump, founder and presi- 
dent of the Budd Company, died of a 
heart attack on November 30 at his home 
in Philadelphia, Pa. He would have been 
76 years old on December 28. 

Mr. Budd was born in Smyrna, Del., 
where he attended the public schools there. 
In 1887 he began his career as a machinist 
by serving an an apprentice, first with G. 
W. & S. Taylors of Smyrna and later with 
Bement, Miles & Co., . Philadelphia, ma- 
chine-tool builders. While with the latter 


organization, he took a course with the ~ 


Franklin Institute, studying the latest forms 
of gearing. In 1895 he joined the Ameri- 
can Pulley Company, where, as shop super- 
intendent, he was credited with the develop- 
ment of the first sheet-metal pulleys. He 
became associated with the Hale & Kil- 
burn Co., manufacturers of railroad car 
seats, in 1902, where as general manager 
he was responsible for the introduction of 
pressed metal parts as substitutes for cast- 
ings. Mr. Budd went into business for him- 
self in 1912, founding the Edward G. Budd 
Manufacturing Company. The first shop 
was located in a small rented place in Phil- 
adelphia. The shop was so small that it was 


S. O. RENTSCHLER, superintendent of 
motive power of the Elgin, Joliet & Eastern 
at Joliet Ill., has been appointed general 
manager with headquarters at Chicago. 


Mr. Rentschler was born at Verdon, Neb., ` 


on October 12, 1904, and is a graduate of 


S. O. Rentschler 


the University of Nebraska. He entered 
railway service as a special apprentice in 
the employ of the Missouri Pacific in Sep- 
tember, 1923, subsequently serving as a 
machinist, division foreman, enginehouse 
foreman, and general passenger shop fore- 
man at various points, including St. Joseph, 


46 


necessary to install a large press in a 
rented canvas circus tent, which was set 
up on an adjoining lot. Organized for the 
development of sheet-metal stampings, the 
new concern soon began the manufacture of 
steel-truck and passenger-car bodies. In 
1916, Mr. Budd organized the Budd Wheel 
Corporation for the manufacture of steel 


Edward G. Budd 


wheels for automobiles. This enterprise 
was reorganized as the Budd Wheel Com- 
pany five years later, with its own plant 
in Detroit. On June 11, 1946, the stock- 
holders of the Budd Wheel Company and 
the Edward G. Budd Manufacturing Com- 


Personal Mention 


Mo., Omaha, Neb., and Lincoln; Wichita, 
Kan., Hoisington and Ossawatomie, and 
Kansas City, Mo. After serving as gen- 
eral shop foreman at Sedalia, Mo., Mr. 
Rentschler in August, 1942, became shop 
superintendent, with headquarters at Seda- 
lia. On October 1, 1943, he was appointed 
mechanical superintendent of the Southern 
district, with headquarters at St. Louis, and 
in November, 1944, assistant chief mechan- 
ical officer. He resigned on April 1, 1945, 
to become superintendent of motive power 
of the E. J. & E. 


J. A. SHEEDY, master mechanic of the 
Pennsylvania at Indianapolis, Ind., has been 
appointed assistant engineer of tests, with 
headquarters at Altoona, Pa. 


P. H. Verd, master mechanic of the 
Elgin, Joliet & Eastern at Gary, Ind., has 
been appointed superintendent of motive 
power and equipment, with headquarters at 
Joliet, Ill. 


Bruce C. GuNNELL, whose appointment 
as chief mechanical engineer of the South- 
ern, at Washington, D. C., was announced 
in the November issue, was born on Decem- 
ber 16, 1907, at Washington. Mr. Gunnell 
attended elementary and high schools at 
Ames, Iowa, and is a graduate of the Uni- 
versity of Virginia (1932) with B. S. and 
M. E. degrees in engineering. Entering the 


pany voted to merge the companies into 
a single corporate entity, the Budd Com- 
pany. Mr. Budd, in 1944, received the 
medal of the American Society of Mechan- 
ical Engineers, the society's highest award, 
for his “outstanding engineering achieve- 
ments.” 
+ 


James S. Watson, who retired in March, 
1946, as a director of Link-Belt Company, 
Chicago, and who served as vice-president 
in charge of Indianapolis (Ind.) plants op- 
erations until 1943, died in the latter city 
on December 10. He was 72 years old, and 
had been associated with the company for 
more than 50 years. 


+ 
Joun D. Witiiamson, New York dis- 
trict manager for SKF Industries, Inc. 
from 1923 until his resignation last August 
31, died on November 2 at his home in 
Ramsey, N. J. He was 55 years old. 


+ 

RosweLL D. GRANT, vice-president in 
charge of engineering and manufacturing of 
the Pyle National Company, whose recent 
death was reported in the December issue, 
was born on July 4, 1889, at Pentwater, 
Mich. He began his career with an 
electrical firm at Grand Rapids, Mich., and 
joined the Pyle-National Company in 1913 
as a draftsman in the engineering depart- 
ment. He was subsequently advanced to 
the position of plant superintendent, and in 
1929 was elected vice-president. 


service of the Southern in October, 1935, as 
assistant mechanical engineer at Alexan- 
dria, Va., he subsequently served as night 
enginehouse foreman at Winston-Salem, 
N. C., Danville, Va., and at Greensboro, 
N. C. Prior to his association with the 


Bruce C. Gunnell 


Southern, Mr. Gunnell served for a brief 
time with the U. S. Army Engineer Corps 
in various capacities and with the Gene 

Chemical Company of Baltimore, Md., 3 


apprentice mechanical engineer. In June 
1942, he was furloughed by the Southern 
for military service with the Army Trans- 

gineer 
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PROLONG THE LIFE OF ARCH BRICK 


When Security Circulators were first developed it was for the specific 
purpose of providing effective support for a 100% brick arch. And ' 
experience has proved that the use of Security Circulators greatly pro- 
longs the life of arch brick. 

Other important advantages, however, result from the installation of 
Security Circulators, since they minimize honeycombing, flue plugging 
and cinder cutting, thus definitely reducing boiler maintenance. They 


also insure a positive flow of water over the center of the crown sheet. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK « CHICAGO 


SECURITY CIRCULATOR DIVISION 


Exceptionally large die space adapts machine to a wide variety of set-ups 


LEADING RAILROAD SHOPS AND CAR BUILDERS USE 


BEATTY machines 


BEATTY NO. 11-B 
MULTIPLE PUNCH AND 
SPACING TABLE 


A BEATTY heavy duty punch, equipped with special 
tools, can handle the most complicated punching and slotting 
requirements in one pass through. It is an important unit in 
the complete line of BEATTY-ENGINEERED punches, presses, 
shears, bull-dozers and spacing tables extensively used in your 
industry. When you have a heavy metal working problem to 
solve let us give you the benefit of our long and intimate expe- 
rience in your field. 


BEATTY scram 
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portation Corps and served in the Middle 
East, Italy, and England. He received his 
honorable discharge as a major in Decem- 
ber, 1945, and returned to the Southern as 
Diesel engineer at Washington. 


M. R. REeEeEb, assistant chief of motive 
power-car of the Pennsylvania at Philadel- 
phia, Pa., has been appointed assistant to the 
chief of motive power, with headquarters 
at Philadelphia. 


R. C. Parsons, assistant vice-president 
and assistant general manager (transporta- 
tion and mechanical) of the Louisville & 
Nashville, at Louisville, Ky., has been ap- 
pointed to general manager, with headquar- 
ters at Louisville. 


Crare I. CLuGH, superintendent of the 
Logansport division of the Pennsylvania at 
Logansport, Ind., has been appointed assist- 
ant chief of motive powercar, with head- 
quarters at Philadelphia, Pa. Mr. Clugh 
was born at Altoona, Pa., and was educated 
at Valparaiso and Purdue Universities. He 
entered the service of the Pennsylvania as a 
machinist apprentice at Altoona in June, 
1918, and advanced through various posi- 
tions at Altoona until 1929, when he was 
appointed motive power inspector at Har- 
risburg, Pa. Thereafter, Mr. Clugh served 
successively as gang foreman at Harrisburg 


Clare |. Clugh 


and enginehouse foreman at Delmar, Del. 
He was appointed assistant master mechanic 
of the Lake division at Cleveland in May, 
1937; resident inspector at Pittsburgh, Pa., 
in July, 1938; chief material inspector at 
Altoona in February, 1941 ; master mechanic 
of the Philadelphia Terminal division 1m 
February, 1943, master mechanic at Pit- 
cairn, Pa., on May 1, 1945, and superin- 
tendent at Logansport on April 16, 1946. 


G. E. Bennett, master mechanic of the 
Chicago & Eastern Illinois, with headquar- 
ters at Danville, Ill., has been appointed 
superintendent of motive power, with head- 
quarters at Danville. 


Master Mechanics and 
Road Foremen 


G. F. Laxe has been appointed master 
mechanic of the Nevada Northern, with 
headquarters at East Ely, Nev. 


Date A. Rea, assistant road foreman of 
engines of the Bessemer & Lake Erie at 
Greenville, Pa., has been appointed road 
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ITH luxury day coaches, diners 

and lounge-tavern cars, fresh 
and new as the morning sun, the 
Humming Bird and Georgian on the 
Louisville and Nashville provide 
genuine de luxe travel at ordinary 
train rates. That’s one big accom- 
plishment. 


To add much better running time 
to these new delights of travel, the 
L&N powers these trains with 2,000 
horsepower General Motors Diesel 
locomotives. Here is what happened 
to schedules: 


The Humming Bird now makes the trip be- 
tween Cincinnati and New Orleans in 19 
hours. Previously this run took 22 hours. 


The Georgian, jointly operated between St. 
Lovis and Atlanta by the L & N and the 
Nashville, Chattanooga & St. Louis, makes 
the trip in 12 hours, 52 minutes. Now it's a 
morning to evening run. Previously this trip 
took 18 hours, 40 minutes. 


Besides bettering the best previous 
time by hours, General Motors 
Diesels also add smooth running, 
smooth starts and stops, and clean 
travel. 


GENERAL Motors 


OTIVES 


LOCO 


These time-proven Diesels will con- 
tinue to uphold the amazing reliabil- 
ity records of other General Motors 
Diesels. More than a third of all GM 
Diesels in passenger service have 
topped a million miles with very 
high availability and little back- 
shopping. Some have passed the 3 
million mile mark. 


This endurance and ability to main- 
tain fast schedules are built deep 
into all General Motors Diesels — 
by men whose skills have been de- 
voted to Diesel locomotives for more 
than a decade. 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS 


LA GRANGE, ILL. 


foreman of engines. The position of as- 
sistant road foreman of engines has been 
Cx A al a A discontinued. 


W. M. Martin, general foreman of the 
Elgin, Joliet & Eastern at Gary, Ind., has 
been appointed master mechanic, with head- 
quarters at Gary. 


J. A. Pouttor, locomotive engineer, Coch- 
rane division of the Canadian National, has 
been appointed road foreman of engines, 
Cochrane Division, with headquarters at 
Parent, Que. 


Available in a wide 
range of models from 
completely automatic 
to hand-operated in- 
dicator types. 


H. W. Proctor has been appointed mas- 
ter mechanic of the Chicago, St. Paul, 
Minneapolis & Omaha, with headquarters 
at St. Paul, Minn. 


GeorcE A. BupGe, general master me- 
chanic of the Chicago, St. Paul, Minne- 
apolis & Omaha (part of the Chicago & 
North Western System), with headquarters 
F at St. Paul, Minn., has retired, and the 

OR accurate, economical production of rivet holes in plates or shapes, where positions of general master mechanic and 
quantity output is required, this famous Thomas Spacing Machine is the No. 1 assistant master mechanic have been abol- 
choice of car builders and fabricators. ished. 


Write for Bulletin 306 or 306-A F. ANpERSON has been appointed master 
mechanic of the Chicago, St. Paul, Minne- 
apolis & Omaha, with headquarters at 
Sioux City, Iowa. 


J. W. McKinnon, who has been ap- 
pointed district master mechanic of the 
Canadian Pacific with headquarters at 
Toronto, Ont., as noted in the November 
issue, was born in Kenora, Ont., On August 
29, 1891, and received his education in 
Kenora and Winnipeg, Man. He entéred the 
service of the Canadian Pacific on July 15, 
1908, as a machinist apprentice at the Wes- 

ton Shops, Winnipeg. After working at 


If you have a SPECIAL PROBLEM 


in any of these operations, where then a Moline Multiple Spindle 
precision work is demanded and Specially Designed machine tool 
where greater production at man- is your answer. Moline tools are 
hour savings is paramount— ruggedly built and engineered to 
* BORING—rough, semi-finish fit your PARTICULAR require- 
and finish © MILLING (special ™e€"ts, they re made to last for 
types) °* STRAIGHT LINE years, they re easy to change over 
DRILLING * UNIVERSAL AD- to other jobs, they do better work 
JUSTABLE SPINDLE DRILL- at less cost and stand up to it 
ING * HONING * TAPPING © longer. 
REAMING * COUNTERBOR- For YOUR special problem, go 
ING * VERTICAL AND WAY- “HOLE-HOG,” write us for any 
TYPE EQUIPMENT... information you may need. 


J. W. McKinnon 


Winnipeg and Brandon, Man., as a machin- 
ist, in 1916 he became shop foreman at 
Kenora where he also served as night fore- 
man. He became back-shop foreman at 
Fort William, Ont., in 1921; shop foreman 
at Winnipeg in 1922; locomotive foreman 
at Medicine Hat, Alta., in 1928; locomotive 
foreman at Winnipeg in 1932. Mr. McKin- 
non was appointed division master mechanic 
in 1935, serving successively at Calgary. 
Alta., Edmonton, Lethbridge, and Moose 


;, Sask. H hop f and loco- 
MOLINE TOOL COMPANY ie ioreman at Fort William, Ont, from 


3 TORS April, 1942, until August, 1943, when he 
100 20th Street Moline, Illinois | was appointed division master mechanic. 
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Trenton Division, Ontario District. He 
became district master mechanic at Toronto 
in July, 1946. 


Oscar Leonard Hore, who has been ap- 
pointed master mechanic of the Missouri 
Pacific at Osawatomie, Kan., as announced 
in the September issue, was born on Sep- 
tember 4, 1902, at Pine Bluff, Ark. He at- 
tended high school at Pine Bluff, where he 
took a special course in mechanical draw- 
ing. He entered railroad service on January 
12, 1918, as a machinist apprentice in the 


employ of the St. Louis Southwestern at | 


Pine Bluff. Upon the completion of his 
apprenticeship on July 1, 1923, he served 
successively as machinist on two roads—the 
St. Louis-San Francisco at Sherman, Tex., 
and the Union Pacific at Salina, Kan.— 


until September 15, 1923, when he entered | 


the employ of the Missouri Pacific as a 


Ba 


Oscar L. Hope 


machinist at Hoisington, Kan. On May 15, 
1924, Mr. Hope was transferred to St. 
Louis, Mo., and on July 21, 1924, to North 
Little Rock, Ark. 
federal inspector at North Little Rock on 
February 15, 1931, and on April 16, 1934, 
returned to the shops of the Missouri Paci- 
fic at North Little Rock as assistant engine- 
house foreman. He was appointed engine- 
house foreman on January 1, 1938; general 
foreman on July 9, 1944, and master 
mechanic at Osawatomie on August 1. 
1946. 


M. H. LINGENFELTER, assistant master 
mechanic of the Pennsylvania, at Pitts- 
burgh, Pa., has been appointed master 
mechanic with headquarters at Indianapolis, 
Ind. 


G. C. Kistner, master mechanic of the 
Atchison, Topeka & Santa Fe at Dodge 
City, Kan., has been transferred to the 


position as master mechanic at Clovis, 
N. M. 


Burton F. BARNHART has retired as road 
foreman of engines of the Bessemer & Lake 
Erie at Greenville, Pa., after 44 years of 
service on that road. 


Car Department 


V. G. Smar has been appointed assistant 
superintendent of car department of the | 


Elgin, Joliet & Eastern, with headquarters | 


at Joliet, Il. 
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He was appointed a | 


SOME PROMINENT USERS — 
SANTA FE RAILWAY SYSTEM 
PENNSYLVANIA RAILROAD 
INTERNATIONAL NICKEL COMPANY 
JONES-LAUGHLIN STEEL COMPANY 
NEW JERSEY ZINC COMPANY 
MORGAN-SMITH COMPANY 

ANCHOR HOCKING GLASS CO. 
SINCLAIR REFINING COMPANY 
INLAND STEEL CORP. 

OLIVER IRON MINING CO. 

NATIONAL LEAD COMPANY 

MASSEY HARRIS COMPANY 
MARQUETTE CEMENT MFG. CO. 
MAYNARD ELECTRIC STEEL CASTING CO, 


PATENTED 


TWO MODELS! 

@ Long reach Model D-5342 — ideal for 
large welding booths; reaches out 15 
feet from wall. 

@ Standard Model D-5310—used for stand- 
ard welding booth ventilation; hood 
reaches out 9 feet from wall. 


3982 N. PALMER ST. œ 


@ THE NEW WAY 


The Ruemelin Welding 
Fume Collector has been 
specially engineered to elim- 
inate noxious fumes. The in- 
let hood maintainsa constant 
high velocity over the work- 
ing area, quickly removing 
heatandsmoke at the source. 
Welders equipped with this 
device are assured of aclean 
shop atmosphere; the manu- 
facturer gains by increased 
daily production. * 


The fume collector hood can 
be instantly placed where 
needed anywhere in the 
booth welding area. No tedi- 
ous adjustment necessary. 
Just pull the inlet hood to the 
welding position and you are 
ready to go. Approved by 
state industrial commissions 
and by compensation insur- 
ance companies. Many users 
send in repeat orders. Write 
for bulletin 37-C today. 


RUEMELIN MANUFACTURING CO. 


MILWAUKEE 12, WISCONSIN 


| Manufacturers and Engineers of Sand Blast and Dust Collecting Equipment 
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SEND 
FOR 


this 


Brickseal penetrates 
the pores and joints 
of firebrick and 
forms a highly glaz- 
ed ceramic coating 
many times harder 
than the brick. 


Tough and semi-plastic under heat, it 
prevents cracking and spalling re- 
gardless of temperature change—heat 
the sample and douse in cold water 
any number of times. 


Brickseal resists 
abrasion. Force the 
sample brick, either 
hot or cold, against , 
an emery wheel and 
see the difference on 
the coated and un- 
coated sides. 


Brickseal is a su- 
perior mortar for 
fire walls. Try to 
pull the sample 
bricks apart after 
they are heated to 
i 2200°. 

Write today for a free sample. No 
obligation, of course, 


Brickseal 


REFRACTORY COATING 
5800 So. Hoover Street, Los Angeles, Calif. 
1029 Clinton Street, Hoboken, New Jersey 
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W. A. Emerson, general master car 
builder of the Elgin, Joliet & Eastern at 
Joliet, Ill., has been appointed superintend- 
ent of car department, with headquarters at 
Joliet. 

E. F. Fetssurc, foreman car shop, Penn- 
sylvania, at Philadelphia, Pa., has been pro- 
moted to the position of general foreman, 
Sunnyside Yard, Long Island City, N. Y.. 


Electrical 


R. H. Hart, electrical engineer of the 
Canadian Pacific at Winnipeg, Man., has 
retired. 

L. T. Patrick, electrical foreman of the 
Canadian Pacific, at Moose Jaw, Sask., has 
been appointed electrical engineer, Western 
lines, with headquarters at Winnipeg, Man. 

H. A. Kemp, electrical inspector of the 
Canadian National, at Winnipeg, Man., 
has been appointed electrical engineer, 
Western region, with headquarters at Win- 
nipeg. 


Shop and Equipment 


Bernarp C. Kino, general boiler inspec- 
tor of the Northern Pacific at St. Pail, 
Minn., has retired after 55 years of railroad 
service, and 40 years with the Northern 
Pacific. 

H. R. Barctay, assistant general boiler 
inspector of the Northern Pacific, at St. 
Paul, Minn., has been appointed general 
boiler inspector with headquarters at St. 
Paul. 

Frank M. A’HEarn, general locomotive 
foreman of the Bessemer & Lake Erie at 
Greenville, Pa., has retired after 50 years of 
service on that road. Mr. A’Hearn was 
born at Greenville on November 1, 1876. 


His education consisted of some high-school, 


as well as night-school training. He entered 
the employ of the Pittsburgh, Shenango & 
Lake Erie (now the B. & L.E.) as a ma- 
chinist on October 1, 1895. He became 


$ 


F. M. A’Hearn 


assistant machine shop foreman on January 
25, 1903; machine shop foreman on Sep- 
tember 1, 1906; assistant general locomo- 
tive foreman on June 16, 1917, and general 
locomotive foreman on August 1, 1933. 
Mr. A’Hearn is the author of the “Highball 
Scott” series of stories which appeared in 
1928 and 1929 issues of the Railway 
Mechanical Engineer. 


RECLAIM THEM 


WITH THE... 


@ You no longer need to com- 

mit all crankshafts to the 
scrap heap because journals 
are badly scored or burned. 
Many can be renewed to man- 
ufacturers’ specifications by 
the new Bingham Sleeving 
Process. Saves thousands 
of dollars in motive power 
maintenance by prolonging 
crankshaft life. Let us send 
you the details. 


For prices and literature, write 
today to Department RME-1 


paxton 


DIESEL ENGINEERING COMPANY 
Omaha 5, Nebraska 


Æ Pat. Applied For 
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thirty-two 
new locomotives 


go on Timken. Roller Bearings 


for NATIONAL RAILWAYS of MEXICO 


v 


Continuing their program of motive power 
modernization, the National Railways of Mexico recently 
took delivery of 32 new Class QR-1 type 4-8-4 steam loco- 
motives similar to the one pictured above; 16 were built 
by American Locomotive Company and 16 by Baldwin 
Locomotive Works. All engine trucks, driving axles and 
trailer trucks are equipped with Timken Roller Bearings. 


These locomotives are designed for both freight and pas- 
senger service, in the achievement of which roller bear- 
ings are important factors. The Timken Locomotive (the 
world’s first roller bearing locomotive) proved conclu- 
sively that by eliminating axle friction it is possible to 
design engines that will operate efficiently and econom- 
ically in both capacities. Also a part of this modernization 
program was equipping 65 new passenger cars with 
Timken Roller Bearings on all axles. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
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DC Silicone Insulation 
Extends Life of 
Electro-magnetic Brake 


PHOTO, COURTESY DYNAMATIC CORPORATION, SUBSIDIARY OF 
EATON MANUFACTURING COMPANY 
Protects water cooled field coil in this magnetic 
field member. 


In producing electro-magnetic brakes for 
well drilling rigs, the Dynamatic Corporation, 
of Kenosha, Wisconsin, tested and adopted 
DC Silicone Insulation. Moisture infiltration 
limited the life of coils treated with organic 
varnishes. Protected by DC 996, none of 
these coils has failed. 


These brakes exert a variable and con- 
trollable retarding effect without friction or 
wearing parts. Fundamentally, they involve 
the rotation of an iron drum through a 
variable magnetic field created by station- 
ary coils inside the drum. Eddy currents 
generated in the rotating drum exert on the 
rotor a torque which varies with the amount 
of current admitted to the field coils. 


A heavy duty model absorbs up to 5,000 
horsepower, providing speeds from 800 
r.p.m. down to a rate that permits the setting 
of slips on the heaviest strings of drill pipe. 


The permanently sealed field coils are 
cooled by water circulating over the field 
casting and eddy current members. But DC 
996 excludes moisture indefinitely even at 
high operating temperatures. Insulation 
resistance remains high despite long expo- 
sure to weather when a rig is idle. And, 
when drilling is resumed, this resistance 
rises rapidly and soon reaches infinity. 


DC 996 is described in leaflet No. W 3-4. 


NOTE: See our Exhibit at the Electrical Engineer- 
ing Exposition, New York, January 27 to 31. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Chicago: Builders’ Building 
Cleveland: Terminal Tower 
Los Angeles: 634 S. Spring Stree? 
New York: Empire State Building 
In Canada: Fiberglas Canada, Lid., Toronto 
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Obituary 


T. F. LAKE, master mechanic of the 
Nevada Northern at East Ely, Nev., died 
on October 23. 


P. J. CALLAHAN, electrical foreman of 
the Boston & Maine at Boston, Mass., died 


on Saturday, November 30. During 1934- | 


35 Mr. Callahan was president of the Asso- 


P. J.. Callahan 


ciation of Railway Electrical 
(now the Electrical Section, Mechanical 
Division, Association of American Rail- 


roads), in which association he had been | 


a most active member for many years. 


Harry L. WormMan, 
officer of the St. Louis-San Francisco, died 
at St. Louis, Mo. on November 8. Mr. 
Worman was born at Salem, Ohio, on July 
19, 1877. He began his railroad career in 
1905 as a machinist in the employ of the 
St. Louis & San Francisco (now St. L.-S.- 
F.) at Kansas City, Mo. He later served as 


Harry L. Worman 


enginehouse foreman, erecting foreman and 
machine foreman at the Kansas City shops, 
and in 1911 became general foreman at Fort 
Scott, Kan. In 1916 he was promoted to 
the position of traveling enginehouse fore- 
man. He was appointed master mechanic 
at Memphis, Tenn, in 1917; assistant super- 
intendent motive power at Springfield, Mo., 


| in 1919, superintendent motive power in 


1920; vice-president in charge of operation 
in 1931, and chief operating officer in 1932. 


Engineers | 


ROBOT PACKING 
RETAINERS PREVENT 


HOT BOXES | 


ROBOT Packing Retainers work cease- 
lessly to stop waste grabs by keeping 


| packing in proper position and prevent- 
ing any lint or strands of waste from the 


| bearing. This is what it means to yourroad: 


I 


Saves time and eliminates de- 
lay of trains setting out cars 
having hot boxes. 


2 


Prevents costly replacement of 
wheel and axle units due to cut 
journals. 


Increases the service life of the 
journal bearings by insuring 
proper lubrication. 


4 


Reduces yard and terminal in- 
spection time by keeping pack- 
ing in proper position. 


5 


Keeps needed cars off the repair 
tracks and available for service. 


chief operating | 


ROBOT Retainers are easy to apply 
and once installed will not require main- 


tenance. They fit any style journal box 
including types with waste retaining ribs. 
e 


ROBOT Retainers are manufactured for 
locomotive tenders, passenger and freight 


cars in all journal sizes. 


CHICAGO FREIGHT CAR & PARTS CO. 


228 N. LA SALLE ST. » 


CHICAGO 1, ILLINOIS 
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means a lot in toolroom milling! 


Get ready, get set, go! Repeat it a dozen or more times a day, never under identical 
conditions, and you have an idea of the broad, general pattern followed by the opera- 
tor of a toolroom miller. He sets up the job, mills a few parts, tears down the setup, 
and then gets ready for a totally different job. Because of the necessarily intimate contact 
with all the features of his machine, the toolmaker is in a position to know what really 
counts in a toolroom miller. Q Speeds and feeds must be changed for each setup, and 
perhaps several times for some individual setups . . . CINCINNATI Dial Types do it by 
power. Some jobs are more conveniently run from the front of the machine, others from 
the rear . . . CINCINNATI Plain and Universal Dial Types have complete manual and 
power controls at both front and rear operating positions. Toolroom milling requires a 
lot of starting and stopping . . . the CINCINNATI Dial Type clutch is hydraulically 


CINCINNATI Universal Dial energized, relieving the operator of much effort. Adjustments of work to cutter must be 
Type Milling Machine. The 


4 H ccurate . . . CINCINNATI Dial Types have large micrometer dials on the hand cranks, 
Dial T ilabl = 

Plain, Univero aad Vertical easy to reset, graduations clearly visible. Q There are a host of additional Dial Type 
styles, Nos. 2, 3 and 4 sizes, features which are preferred in toolroom milling. For a complete description and engi- 
in Medium and High Speed neering specifications, write for catalog M-1499. 


Ranges. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U.S.A. 


MILLING MACHINES e BROACHING MACHINES e CUTTER SHARPENING MACHINES 
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| Santa Fe Buys 


Stainless Retrigerator Car 


A sraintess-steel refrigerator car in which several 
novel features are incorporated was delivered to the 
Atchison, Topeka & Santa Fe last fall by the Consolidated 
Steel Company, Los Angeles, Calif. This is a general- 
Purpose 40-ft., 40-ton car, utilizing water ice as a refrig- 
trant and featured by new convertible bulkheads, 6. 
sliding doors and a materially improved air-circulating 
system. The car utilizes essentally welded steel construc- 
ton, has a light weight of 57,200 Ib., load limit of 78,800 
à iad other weights and dimensions as shown in the 
e. 

Reverse forced-air circulation is supplied in this car by 
means of Preco fans, and, for frozen loads, cool air is 
arculated along the inside of the insulated walls of the 
Car instead of through the load. A lever over each side 
door operates louvers along the top of the sides ex- 
tending for the length of the car between bulkheads, 
Opening or closing the one-inch air ducts inside the walls 
and doors. When these louvers are closed the ducts 
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Forty-ton general-purpose car 
has sliding side doors, con- 
vertible bunkers, stage icing, 


side air ducts, and Perco fans 


form an additional one-inch dead-air-space insulation 
along the car sides and doors. Patent applications are 
pending on the form of louvers which are used at the top 
of the continuous side ducts. 

The Consolidated Steel convertible bunkers installed 
in this car are a lightweight design and take full advan- 
tage of forced-air circulation to provide maximum ice 
surface exposed to the circulating air, rather than ducts 
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between the wall and an ice basket. They have fewer 
parts than the conventional bunker, are made of galvan- 
ized steel to resist corrosion of water and salt, and afford 
a simple method for changing from full-bunker to half- 
bunker icing. They are easily and quickly converted by 
one man to give maximum lading space when bunker ice 
is not required and the bulkhead can be moved toward 
the center of the car and rotated to give access to the ice 
bunker. The cubic capacity with the bulkheads in is 
1,973 cu. ft. and, with the bulkheads out, 2,316 cu. ft. 
The Preco fans are driven from the car wheels but, for 
precooling with the ice bunkers filled, electric motors can 
be slipped on mounting brackets to give air circulation in 
a stationary car equal to the circulation at 50 miles an 
hour. The fans permit elimination of the conventional 


ice basket and the contact of air and ice is, therefore, 


Ice grates in the bunker 


direct. Hot-dipped galvanized steel floor racks, made by 
the Transportation Specialties Company, are installed. 

The car is designed to take full advantage of the 
equipment selected and give maximum circulation of 
cool air for both frozen and non-frozen loads and pre- 
cooling needs. 

The car underframe includes a center sill, made of 
Grade A steel (60,000 to 72,000 Ib. per sq. in. tensile 


Principal Dimensions and Weights of Santa Fe 
Stainless-Steel Refrigerator Car 


Length between coupler pulling faces, ft.-in. 
Length over striking castings, ft.-in.... r 
Width over side ladders, ft.-in..... ws 
Width over side plates, ft--in.........eccsososocoossscsesososesoses 9- 3 


Inside height, ft.-in.: 
Floor to ceiling. ...... cece cece cee e cece rete eet eeesereeereces 
Floor racks to ceilin: 


Bulkheads out. ........sssssososccecesssosesososesosesocoeee 
Ice-box capacity, cu. ft.: 


Full icing. ..cccccccvccccccccccccssccccsevesscosocesoesseses 310 
Stage icing....... cece cece cece erect ew ee ee neeneenenenneenes 164 
Car weie 1b.: 


y WEIGH. 2... cece cece cece coses ccc esetencseresseeseres 
Truck weight (2) à 
Total Essi mae 
Load limit, Wise ccccewcsccccvnccccscscccececeecessstececncsreres 


strength), with Yoloy, a weldable high-yield point, low- 
alloy steel (2 per cent nickel and 1 per cent copper) used 
for the bolsters. The center sills are reinforced at the ends 
by welding plate and bar material to eliminate the usual 
heavy striker castings. Welded construction is used 
to achieve maximum strength with minimum weight. 
The Standard Railway Equipment Company’s new 
cushion coupler carrier and positioning device is applied, 
with Miner Type A-22-XB friction draft gears and Type 
E, 6%-in. by 8-in. straight-shank couplers. 

The side frames of the car are structural-type welded 
trusses with tension diagonals to take most of the stress 
off the side sheathing. A hat-section, or channel with 
flanges on each extended leg for the diagonals, gives 
added rigidity. Both posts and diagonals are of the same 
Yoloy steel as the bolsters, for maximum strength per 
pound and increased corrosion resistance. 

Car ends are stainless-clad steel, Dreadnaught-type, 
made by the Standard Railway Equipment Company. 
The hot-dipped galvanized roof is a product of the same 
company. 

Side sheathing is stainless steel, 18-gage, 18 per cent 
chrome, 8 per cent nickel, cold rolled. To avoid distor- 
tion in welding, horizontal ribs were pressed in the sheets. 
This permitted welding to the side frames relatively 
thin sheets, on all four edges, by the Union Melt process, 
without serious wrinkling of the flat surfaces. The 
welding was done at the rate of about 60 in. per min., 


The Consolidated Steel sliding door set for sliding open (right), in the toggle position (center), and closed (left) 
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The, Preco bulkhead in place with floor racks raised (left), pulled out and rotated (center), 


with stainless weld rod. The pressed ribs give added 
rigidity as well as a distinctive appearance. 

The insulation consists of blanket and panel-form Fiber- 
glas and Silvercote paper in the sides, ends and roof. The 
Fiberglas is 5 in. thick at the sides of the ice bunkers 
and 34⁄4 in. elsewhere. There is an additional 1⁄-in. 
board form insulation in the roof. The floor has 4 in. of 
Hairinsul, plus standard Mulehide asphalt construction 
with 134-in. wooden floor between and 2549-in. tongue- 
and-groove beneath. The walls and ceiling are covered 
with plywood having the edges sealed against moisture. 
There are two layers of plywood on the sides, with a 
one-inch air duct or dead-air space between, depending 
on the position of the louvers. 


Doors of Unique Design 


The Consolidated Steel doors are a unique new sliding 
type which give the same six-foot opening as in a standard 
box car. Patent applications are pending on this door 
which uses the well-known toggle principle, permitting 
great pressure at the side jambs with little manual effort. 
La Flare type of spring, wood and canvas seals are used. 
The door -construction permits using beveled strips at 
the vertical edges to lock against the door jambs and 
resist lateral pressure without interfering with the normal 
opening and closing. 

The sliding door is of two panels hinged at the center. 
When closed, no part of the fixtures or track extends out 
as far as existing fixtures on swinging doors. When 
open, no part extends out from the side of the car as 
far as swinging doors for smaller openings even when 
they are hooked to the car side. 

Opening and closing operations are simple and require 
less manual effort than for smaller swinging doors. After 
the seal and padlock are removed, the end of a bar, or 
lever, centered in an operating mechanism near the middle 
of the doors is raised out of the lock and moved outward 
from the side of the car, rotating horizontally 180 deg. 
from left to right. The first half of this motion operates 
the toggles, that is, the two door panels at the central 
vertical hinge move outward, drawing the door away 
from the side jambs. The second half of the operating- 
tar rotation moves the right edge of the right-hand door 
panel outward so that the panel is parallel to and clear 
of the side of the car. The end of the operating bar is 
dropped in a slot on the right panel of the door and the 
door is ready to slide. Although the two motions are 
described separately, actually one movement of the 
handle accomplishes the two operations. 
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and collapsed (right) 


The operator then takes hold of the grab iron at the 
left of the door and slides the door to the right. The 
grab iron is free to rotate through a small angle which 
operates the latch and, through leverage against a striker 
plate, gives starting impulse to the sliding motion of the 
door. The left panel will automatically track until it, 
too, becomes and remains parallel to the side of the car. 
When the door strikes the buffers the latch automatically 
locks it until it is manually closed in reverse operation. 

The mechanism of the door consists of relatively few 
parts and is strongly made. At the bottom is a standard 
box-car track which carries the main load. The upper 
track on this experimental. car is a formed modified 
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The Consolidated Steel louvers are open and the top thermometers 
visible 


Z-section. The doors are fastened to three vertical rods, 
to one of which is fastened the operating bar. The rods 
are connected to the track bearings by horizontal arms 
at the bottom and top. It is by the rotation of these 
arms as the rods are turned by the operating lever that 
the doors are moved in and out of the door opening in 
the sides of the car. Ball-bearing rollers are packed with 
grease and triple sealed against moisture and grit. 
(Continued on page 68) 
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Tue new Electro-Motive Type F-3 Diesel locomotive 
is a motive power unit designed to meet railroad needs 
for flexible performance and adaptability to a wide range 
of services such as heavy-duty freight, heavy-duty fast 
passenger or mountain-type passenger service with the 


same locomotive. With four units developing a full 
6,000 hp. for traction purposes, this locomotive can be 
used for speeds up to 100 miles an hour in passenger 
service, 50 to 65 miles an hour in freight service or any 
desired intermediate speeds by simply changing the gear 
ratio. 

Another major objective in the locomotive design is 
provision for simplified maintenance by means of more 
readily interchangeable parts. The first F-3, placed in 
service over a year ago, has accumulated more than 
110,000 miles under all kinds of operating conditions on 
twenty-one different railroads throughout the country. 
While regular inspections are recommended at 3,000- 
mile periods, the F-3 made over 60,000 miles in one tight 
schedule of demonstrations before going to a shop, even 
for inspection. 


A” 61:16 Gear Ratio À 57:20 Gear Ratio 


EEEE 


E aa 
O eh Vicor 
eeaeee a] 59:18 Gear Ratio 


5 


Tractive Force- Pounds in Thousands 
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Speed-tractive-force curve for the E.-M. Type F-3 1,500-hp. unit 
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The Electro-Motive Type F-3 
locomotive may be adapted to 
either freight or passenger 
service by a.change in gear 
ratio — Each unit develops 
1,500 traction horsepower 


The F-3 locomotive comprises a single unit of 1,500 hp., 
or any combination up to 6,000 hp. with four units, the 
latter generally consisting of a lead unit at either end 
and two booster units in between, so the locomotive may 
be operated in either direction without turning. 
units may be used interchangeably with previous Electro- 
Motive F-2 A and B units when necessary. The com- 
pany will continue to build improved streamliner Diesel 
locomotives for ultra high-speed operation in lightweight ; 
trains, as well as 600- and 1,000-hp. Diesel locomotive 
switchers. 


Principal Improvements 


Among other improvements in the Electro-Motive Type 
F-3 Diesel locomotive, the underframe has been redesign 
to provide equal overhang and greater length between 
truck centers. An economical rearrangement of equip- 
ment and small increase in car body length not only 
give greater accessibility for adjustment and maintenance, 
but more space for steam-heating generators and water | 
tanks. 

The Diesel engine, generator, controls and traction 
motors are a balanced combination, designed to develop 
full drawbar horsepower over the full speed range of the 
locomotive. In the F-3 locomotive a new and larger ' 
main generator not only permits utilization of more of | 
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the inherent horsepower in the E. M. D. 16-567 engine, 
but produces both a.c. and d.c. current in the same 
machine, enough a.c. for the auxiliaries and enough d.c. 
to develop 1, propulsion horsepower over the full 
speed range. This generator is unusually compact. It is 
accessible for maintenance and is designed for longer 
brush life. 

The a.c. drive for auxiliary equipment eliminates V- 


Weight and Dimensions of the Electro-Motive 
F-3 6,000-Hp. Road Diesel 


Hersepower........... Besa de decane ETEA DS ode E AEE 6,000 
Weight, A or B unit, in working order, 11b..... 2.22... ee eeeeee wees 230,000 
Tw TCE: TS APR S252 ONA I E A nana sola T ES EN 75,600 
Length over couplers, ft.-in 

PAE Bice POLO ice ke ee ee CEA E RT Crh Iie eT 50-8 

BGO E 6:58 09's A T e a pa WC alee ws Wes sieiqia/eiees 50-0 
Aste Wendling: WB 5 oo iin. o cw sev ocnctie scab ts ced een se s0 E 57,500 
Maximum speed with 57:20 traction-motor gear ratio,m.p.h.........- 98 
Continuous rating of each 1,500-hp. unit, lb., at 20.5 m.p.b.........+-- 22,500 


z ; . 

Fuel carrying capacity, gal......... cece cece eee ete eeee Eric 1,200 
g water, capacity, gal......... 6. ee eee eee eee Sars 230 
Lubricating oil capacity, gal. Sees 200 
SAD CBS Ea 5 aso 5 wb sore sere arelaaieiole-are,2°e sts oI 5\s5'o'0 Wa (the aivieie's spe E 16 


belts and extension shafts and makes possible such in- 
novations as a new engine-cooling system with four fans. 
By means of an ingenious electrical hook-up, the fans are 
operated in any required number to meet all degrees of 
cooling requirements and in varying combinations to 
equalize wear on the four units. The control of air 
volume is fully automatic, the number of fans in service 
and shutter openings being determined by thermostats 
effected by engine temperature. The a.c. drive also 
permits more advantageous location of traction-motor 
cooling fans and blowers; exhaust of hot air upward 
over the locomotive center, which eliminates blow-back to 
trailing units; use of inherently reliable a.c. motors with- 
out brushes or commutators. 

The rearrangement of equipment on the basis of exten- 
sive E. M. D. experience simplifies the engine-room 
layout and gives more space for inspection and mainte- 
nance work. For example, electrical and plumbing stacks 
are sub-assemblies, accessible from all four sides and 
easily renewable when necessary. Dynamic brake grids 
and associated machinery are all in one roof hatch which 
may be easily inspected and removed as a unit. 

A new transition meter with short-time overload rat- 
ings has been greatly simplified, making it easier for 
the engineman to read and understand. It also gives a 
definite check on whether or not the train load is ex- 
cessive for grade conditions. 

Steam generators, with 300 lb. per hr. capacity for 
standby heating or 1,600 Ib. per hr. for train heating, 
are of the Vapor improved type. 

The new engine governor gives better synchronization 
of speed and power output and incorporates an electro- 
pneumatic throttle control and regulator pilot valve, with 
Provision for automatic shut-down when the lube-oil 
Pressure runs low. ° 

The basic air-brake schedule can for the first time be 
used in conjunction with automatic train control, electro- 
pneumatic portion of the air brake schedule and dead-man 
control. This air brake schedule on the F-3 is designed 
to function satisfactorily with that on earlier E. M. D. 
Diesel locomotive units. 

The four-wheel truck design enables the locomotive to 
negotiate any curves which a freight car will take, and 
the outside swing-hanger design and balance between coil 
and elliptic springs assures unusual stability at high 
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speeds. This truck, as well as all other details of the 
locomotive and power plant, is designed for high relia- 
bility and availability, with attendant low operating and 
maintenance costs. 


Locomotive Construction 


Lead and booster units of the F-3 locomotive have 
identical power plants and the same general arrangements 
except for cab and control equipment in the former and 
a 1,200-gal. boiler water tank in the latter. One of the 
drawings, for example, shows the location and arrange- 
ments of the 1,500-hp. Diesel engine, generator, necegsary 
auxiliaries, four-wheel power trucks, etc., in the lead 
unit which is 50 ft. 8 in. long between coupler pulling 
faces, 30 ft. between bolster centers, 10 ft. 7 in. wide 
between handholds and 15 ft. high over the horns. Each 
truck, with a 9-ft. wheel base, is equipped with two motors, 
gear-connected to the two pairs of 40-in. driving wheels. 

The two trucks weigh 75,600 Ib. and the total loaded 
weight on rails of the lead unit is 230,000 Ib. The fuel- 
carrying capacity is 1,200 gal., sand, 16 cu. ft.; cooling 
water, 230 gal., and lubricating oil, 200 gal. When a 
300-Ib. steam generator is supplied for standby service 
only, 300 gal. of water capacity is required. When used 
in passenger service, 1,600-lb. steam generators may be 
applied in both lead and booster units. Dynamic brakes 
are optional equipment. The locomotive is designed to 
operate safely on a 21-deg. curve with 214 in. free lateral 
motion in the truck bolster and 3% in. in the Hyatt 
journal boxes. 

The control cab is located ahead of and above the 
locomotive floor, giving an ‘unobstructed view to the 


The engineman’s control station and equipment in the cab 


operating crew. The cab is insulated where possible with 
2 in. of insulation, fire and moisture proof, and equipped 
with two upholstered swivel-type seats having arm and 
back rests. The inside finish consists of ceiling-lined 
acoustical treatment, while the cab floor is wood within 
steel framing, linoleum covered. 

A centering device is used at each end of the loco- 
motive, preventing excessive offset with multiple-unit 
operation. National Malleable type M-380 rubber draft 
gear are installed at the front and rear, with special 
E. M. D. yokes having low overhang. 

The pilots are designed to withstand substantial shock, 
braced firmly laterally and longitudinally. An anti- 
climber device is installed at the intersection of the pilot 
and underframe. 
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Improved riding qualities and greater stability are ob- swing hangers pivoted from outside the truck frame. 
tained by a new E. M. D. method of load suspension in Each. of the four motors is supported by the driving axle 
the trucks; The Commonwealth cast-steel truck frame is to which it is geared, and a special suspension on the 
supported on each of the four journal boxes by twin- truck transom gives a flexible support, dampening out the 
group coil springs. Full elliptic bolster springs rest on torque shocks of the motor. 
each end of the spring plank which, in turn, is carried by Oversize E-12 axles with oversize wheel and gear seats 
are installed. The Hyatt roller bearings, on 6)4-in. jour- 
nals of E. M. D. design, are housed in journal boxes 
which take lateral thrust directly, through a cushioning 
arrangement. 

Truck center plates are designed with wear plates, dust 
guard, and lubricating arrangement. Friction type side 
bearings are installed. Body and truck interlocks on each 
side of the center plate serve as an anti-sluicing device in 
case of derailment. 

Clasp brake rigging is installed on each wheel, operated 
by individual brake cylinders. All pins and bushings are 
hardened and ground, large size, and all holes in the 
brake rigging are bushed. The hand brake is connected 
to one brake-cylinder lever only. All trucks have levers for 
hand-brake connection, making trucks interchangeable. 


Power Plant 


Power is generated in each locomotive unit by a G. M. 
1,500- aD . 16-cylinder, 2-cycle, V-type Diesel engine 
(E. M. D. Model 16-567 B), with 8-in. bore, 10-in. stroke 
and 800 r.p.m. engine speed. This Diesel engine is 
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Lead Unit 
1—Engine E. M. D. Model 16-567B 17—Lubricating-oil cooler 33—Air intake for grids and engine room 
2—Main generator and alternator 18—Engine-water tank 34—Fuel-tank gauge 
3—Generator blower 19—Engine control and instrument panel 35—Door, Plain 
4—Auxiliary generator 20—Load regulator 36—Emergency fuel caton 
5—Control cabinet 21—34-in. fan and motor 37—Engine-water fille 
6—Air compressor 22—Radiator 38—Dynamic brake sits and blowers* 
7—Traction-motor blower 23—Horn 5 39—Boiler* 
8—Instrument board 24—Exhaust manifold 40—Boiler-water tank (200 gal.)* 
9—Control stand 25—Sand box 41—Boiler-water softener* 
10—Speedometer recorder 26—Fuel filler i 42 ay gd between units** 
11—Air-brake valve 27— Headlight (fixed beam) 43—Toilet 
12—Cab heater 28—Batter 
13—Seat 29—Fuel "tank (1,200 gal.) 
14— Hand brake 30—Main air reservoir —_. 
15—Fuel-tank vent with flame arrestor 31—Air intake and shutters f * Modifications. 
16—Lubricating-oil filler 32—Boiler-water filler® i ** Options. 
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direct-connected to a 600-volt main generator and 149- 
volt, 3-phase, 16-pole alternator, built integral with the 
main generator and supplying a.c. power to induction 
motors which drive the engine-cooling fans and traction- 
motor blowers. A 10-kw. auxiliary generator with an 
automatic voltage regulator furnishes current for control 
circuits, lighting and battery charging. 

A load regulator automatically maintains constant 
horsepower output, corresponding to each throttle posi- 
tion, over the entire range of locomotive speeds. The 
engine is started by motoring the main generator through 
the use of special starting fields energized by the locomo- 
tive storage battery. 

Engine cooling water is circulated by two direct-driven 
centrifugal water pumps on the engine, tube-finned type 
radiators and four a.c. motor-driven cooling fans located 
in the hatch above the engine. 

Gear-type main-bearing and piston cooling pumps sup- 
ply oil for lubricating all bearings, rods, cams, rocker arms 
and pistons, while the scavenging pump with a capacity in 
excess of the combined total of the two pressure pumps 
filters and cools the oil. 

Engine fuel is supplied from a return-flow, single d.c. 
motor-driven gear pump, protected by a suction filter in 
addition to discharge filters to insure clean fuel for the 
engine. An assembly of sight glasses and relief valves 
offers visual indication of any system trouble plus protec- 


The combination a.c. and d.c. generator 


tion against excessive pressures. The engine exhaus 
comprises dual fabricated chambers, each with indepen 
dent exhaust. 
The storage battery is an Exide 32-cell, 64-volt, 42 
amp.-hr. battery, located in two cabinets, one on each sid 
(Continued on page 68) 
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1—Engine E. M. D. Model 16-567B 
2—Main generator and alternator 
3—Generator blower 

4—Auxiliary generator 

5—Control cabinet 

6—Air compressor 

7—Traction-motor blower 

8—Hand brake 

9—Fuel-tank vent with flame arrestor 
10—Lubricating-oil filler 
11—Lubricating-oil cooler 
12—Engine-water tank , 

13—Engine control and instrument panel 
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Booster Unit 


14—Load regulator 

15—34-in. fan and motor 
16—Radiator 

17—Horn*® 

18—Exhaust manifold 

19—Sand box 

20—Fuel filler 

21—Batteries 

22—Fuel tank (1,200 gal.) 
23—Main air reservoir 

24—Air intake and shutters 
25—Hostler control* r 
26—Air intake for grids and engineroom 


27—Fuel-tank gauge 

28—Emergency fuel cutoff 
29—Engine water filler 

30—Dynamic brake grids and blowers*® 
31—Boiler (1,600 Ib. capacity)* 
32—Roiler water tank (200 gal.)* 
33—Boiler water tank (1,200 gal.)* 
34—Couplers between units** 
35—Air-brake equipment 


* Modifications. 
** Options. 


Air-Brake Control Devices’ 


Deane first with new devices for modern passenger 
cars we find a list of apparatus that covers a wide range 
of requirements, including several forms of control that 
supplement the conventional air brake to give (1) faster 
response; (2) more flexible control; (3) the practical 
use of higher braking forces; ad (4) greatly reduced 
likelihood of sliding wheels. . 
In anticipation of. these supplementary controls w 
designed the D-22 Control Valve about ten years ago 
so that although its basic functioning is similar to the 
well-known universal control valve, it differs from it in 
one important respect. Instead of the air flowing directly 
by way of the control or triple valve to the brake cylin- 
ders, a pneumatic relay valve is interposed that under 
certain conditions during a brake application, isolates the 
triple valve and directly controls the flow of air from and 
to the brake cylinders. This arrangement permits inde- 
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pendent control of the brake cylinder pressures whereby 
the braking force initiated by the engineman may be 
altered locally to meet changing conditions during the 
stopping of the train. 


Two Systems of Control 


Before discussing these local independent controls, 
however, it will be well to say a word on the two dis- 
tinctly different systems of bringing air under pressure 
to the relay valve. The first involves the use of conven- 
tional triple or control valves wherein a brake pipe reduc- 
tion initiated by the locomotive brake valve causes the 
first triple valve in the train to move to application posi- 
tion and it in addition to developing pressure to the 
relay valve, transmits the brake application through the 
train brake pipe by the usual means of local brake pipe 
venting. 

The second system involves the use of the more re- 
cently developed electrical control that is installed in 
parallel to the conventional pneumatic system. No brake 
pipe reduction is involved for service braking but instead 
an electric circuit running through the train is energized 
by the locomotive brake valve to cause the development 
of pressure on the relay valves through the medium of 
magnet-operated control valves. The brake action is 

* This article is adapted from a paper presented at the annual meetin 


of the Railway Fuel and Travelin i 


A a ngineers Association on September 5. 
t Vice-president, Westinghouse Air Brake Company. 
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By C. D. Stewarti 


A description of supplementary 
equipment to improve train op- 
eration—Weight-saving material 
used for the first time in the 
construction of freight brakes 


simultaneous on every car in the train and effects material 
savings in time in two ways. First, the time required for 
pneumatic transmission is eliminated; and second, be- 
cause the response is substantially instantaneous and 
simultaneous, the engineer can judge the requirements 
much more accurately and thereby regulate his varying 
permissible speeds more closely. Very material savings 
in running time are thereby effected. From the stand- 
point of the customers’ comfort, smoother train operation 
is realized. 

The brake cylinder pressure on each car equipped 
with a relay valve will correspond with that at the face 
of the relay valve until a local condition makes it desirable 
to alter it. Let us assume several such conditions. 


High-Speed Operation 


First, there is the situation associated with high-speed 
operation. It is well known that the friction of the brake 
shoes is low when the wheel speed is high. Heretofore 
it has been the practice to limit for emergency braking 
the maximum force that could be tolerated for the low 
speed portion of the stop to avoid excessive wheel sliding. 
Because this force was lower than could be used at the 
higher speeds and still avoid wheel sliding the stopping 
distances were of necessity longer than they otherwise 
needed to be. From this it is apparent that to provide the 
permissible braking force for the varying train speed, a 
variable brake shoe force controllable by the change in 
train speed is required. To meet this requirement the 
speed governor control was developed, with which the 
control of the brake shoe force may be varied in sub- 
stantial conformity with the variation in the brake shoe 
friction. 

This control is readily incorporated in the relay valve 
whereby the brake cylinder pressure is lowered as the train 
speed decreases. This control that is a supplement to the 
conventional brake equipment consists of an electric 
speed-recording governor mounted on one axle of each 
car, a relay cabinet containing several electric relays, each 
one of which is designed to respond to different and 
particular car speeds, and a pneumatic differential ad- 
junct to the relay valve in which a different pressure 
value is associated with a particular speed-sensitive elec- 
tric relay. Basically this provides step control of pres- 
sures but by properly tuned exhaust chokes a substan- 
tially continuous reduction in brake cylinder pressure is 
obtained. 

Specifically the basic braking ratio values for emer- 
gency operation are 250 percent from maximum train 
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speed to 65 m. p. h., followed by a gradual reduction to 
200 per cent between 65 and 40 m. p. h., followed by a fur- 
ther gradual reduction to 150 per cent between 40 and 20 
m. p. h., and a still further gradual reduction to 100 per 
cent from 20 to O m. p. h. This compares with 150 per cent 
maximum braking ratio held constant throughout the stop 
for non-speed governor control equipment. Thus it will 
be seen that braking forces can be employed for high 
speeds very much in excess of what is practical without 
automatic means for regulation. Of equal importance, 
lower braking forces for 20 m. p. h. and under can be 
used without the sacrifice of over-all stopping distance 
and with material benefit from the increased comfort to 
the passengers and the absence of wheel sliding. 

Buyers of new cars whose operating conditions at the 
time do not justify the installation of speed governor 
control may have the differential adjustment feature of 
the relay valve installed and set for the 150 percent 
braking ratio value. At that time the brake rigging is 
made suitable for the ultimate use of the 250 percent 
braking ratio and when speed govenor control is re- 
quired it can be added without the necessity of discard- 
ing any of the original equipment. This practice has been 
followed in the building of a number of cars now in 
service. 


Low Rail Adhesion 


A second situation that makes it desirable to have the 
ability to vary locally the brake cylinder pressure is low 
rail adhesion that may cause wheel sliding. As we have 
said previously the speed governor control provides for 
higher braking forces than can otherwise be used and 
with actually lower possibility of wheel sliding. How- 
ever, there are occasional instances of subnormal rail 
adhesion when relatively low braking force can cause the 
wheels to slide. For such temporary situations the wheel 
slide protection was developed. 

This device, termed a Decelostat, functions to reduce 
momentarily the braking forces on the wheels that are 
slipping and thereby permits their resuming train speed. 
The activating mechanism consists of an inertia device 
mounted on one journal box of each axle and rotated at 
axle speed by, a suitable driving means, and a brake- 
cylinder pressure-lowering device associated with each 
truck, The inertia device is non-responsive to the nor- 
mal rates of wheel deceleration developed during a stop. 
but it is immediately responsive to a deceleration rate in 
excess of normal such as occurs when a wheel is slipping 
into a slide. The pressure control device is thereby 
caused to reduce promptly the brake cylinder pressure 
for a short interval of time required to permit the wheel 
to resume rotation at rail speed. The initial brake cylin- 
der pressure is then immediately restored. 

One such functioning is usually sufficient during a 
stop because subnormal rail adhesion is generally lim- 
ted to highway crossings or similar restricted areas. 
If, however, there are situations wherein low adhesion 
's more extensive and perhaps more common, such as 
tor example at water pans or in certain sections of the 
country where local seasonable conditions are adverse, 
then it is desirable to provide means for improving the 
rail adhesion on the first wheel slip indication. For 
such situations automatic sanding is readily associated 
with the wheel slip detector to sand the rail during the 
stop following this first wheel slip indication. This 
method of controlling, automatically, the sand has several 
marked advantages. It limits the use of sand to the 
occasions when it is actually needed, thereby conserving 
sand, and it applies the sand at exactly the right ‘time 
and place P 
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Signal Discharge Muffled 


An additional improvement .that is of a very minor 
character but important to passenger comfort is the 
muffling of the car discharge valve of the pneumatic 
signal system. We have listened to the noisy blast.of the 
signal system for so many years that we have come to 
taking it for granted but today’s passengers are noise 
conscious and the present device has come in for its 
share of criticism. A new car-discharge valve has its 
exhaust sheathed in a muffler that produces a whisper 
with which the most exacting customer would have diffi- 
culty finding fault. ; 

Finally the use of this same pneumatic signal system 
has been pressed into the additional service of warning 
the engineman of an impending hot car journal. 


Hot Journal Detection 


Delays and accidents due to hot journals have stimu- 
lated thinking of a means for warning the train crew 
that a car or locomotive journal is over heating. Many 
forms of detectors have been developed and tried over 
the years. Some of these give off a characteristic odor ; 


others emit smoke when the journal reaches a predeter- 
Still others employ a thermometer 


mined temperature. 


The demonstration rack for the hot-journal detector showing the 
principal parts of the device e z 


type of gas-filled bulb that on expansion causes the 
flashing or sounding of an alarm. 

Little scientific study of this subject has been made 
until recently and one of the interesting discoveries is 
that the critical temperature for a journal bearing varies 
with the change in ambient temperature. It is obvious 
that a bomb or thermal type of temperature detector will 
function at its designed operating temperature regard- 
less of what the surrounding temperature may be and, 
therefore, it is incapable of detecting the critical bearing 
temperature except for one condition of the surrounding 
atmosphere. To have a temperature-checking device ac- 
commodate itself to varying ambient temperatures ap- 
pears at first to be most difficult of accomplishment 
since it appears to involve a complex compensating 
means. 

This was true until an exceedingly simple means was 
discovered in an adaptation of the well-known wheat- 
stone bridge instrument which is normally in electric 


61 


balance and reacts to an electrical unbalance in its 
circuit. As adapted to detect dangerous temperatures in 
a car bearing, certain resistance legs of the bridge cir- 
cuit are installed in the car journals, one resistance unit 
to a journal, and the others are placed in a suitable 
electrical cabinet. Obviously as the atmosphere sur- 
rounding the cabinet varies with the seasons, the bal- 
ancing requirement of the bridge circuit is automatically 
varied. This situation corrects the journal temperature 
device so that it responds only when the danger from 
overheating is imminent. Thus no false warnings are 
sounded nor does the device fail to notify under any 
variation in weather temperature. 

The electrical device having detected a journal bear- 
ing approaching a dangerous temperature, it can actu- 
ate one or more of several alarm devices. A light or a 
bell may be energized within the car that is developing 
the hot journal or by way of the air signal system the 
engineman may be warned. This latter scheme appears 
to be the most practical from all points of view. 


Giving the Warning 


To initiate a pneumatic signal from the hot box 
detector the electric circuit includes an electro-pneumatic 
valve which is connected into the pneumatic signal sys- 
tem. Normally the magnet of this valve is energized 
and thereby holds closed an atmospheric vent from the 
signal line. A journal bearing approaching dangerous 
temperature causes an unbalancing of the wheatstone 
bridge circuit whereupon an electric relay is caused 
to open the electric circuit that normally connects the 
magnet valve with the car battery. The exhaust valve is 
thereby permitted to open, the signal line pressure is 
lowered and the signal whistle in the engineer’s cab is 
sounded. 

Some have expressed the wish to have a whistle code 
produced by the defective bearing. This can and has been 
done but it is much simpler and in our judgment equally 
satisfactory to have this hot-journal detector produce one 
long continuous blast of the locomotive signal whistle. 
This can be done in a very simple manner. The magnet 
valve on being de-energized by the hot-journal detector 
circuit opens the signal line to atmosphere. The resultant 
continuous discharge of air being at a greater rate than 
the charging valve on the locomotive replenishes it. per- 
mits the signal line pressure to fall steadily. This fall in 
pressure causes the signal whistle in the engineman’s cab 
to blow until the pressure in the signal pipe is almost 
depleted, which is accomplished in one to five minutes 
depending on the length of the train. 

If a longer continuous signal is found to be desirable 
the blast can be extended through the addition of a 
simple transfer valve installed between the locomotive 
main reservoir and the signal whistle. The transfer valve 
is normally held inoperative by the air signal line pres- 
sure but when this is reduced to a predetermined mini- 
mum of say 10 lb. the relay functions to isolate the 
almost depleted signal line from the signal whistle and 
to connect the main reservoir supply to it. Thus the 
signal can be made to blow indefinitely. 

An additional indication can be given to the engineman 
by installing an air gage in the signal line. Under normal 
signal-line functioning the gage hand will fluctuate a rela- 
tively small amount but when the hot box detector func- 
tions it will fall to zero. This air gage as well as the 
continuous blast of the whistle will also give warning of 
the failure of the signal line such as the uncoupling or 
bursting of the hose lines between the cars. The wheat- 
stone bridge detecting circuit also has a very unique 
means of signaling an open electrical circuit. Thus it 
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will be seen that the device for detecting journal box 
trouble also signals any trouble that may have occurred 
to it as well, so that it is its own checking device. 


Locomotive Controls 


Turning now to the locomotive equipment we find 
it has undergone as diverse changes as have the pas- 
senger cars. The new No. 24 type of brake valve is 
in many respects the same as its predecessor—the No, 
8. It differs from it and all other predecessors in that 
it is built like a sectional bookcase. 
basic sections in the pedestal and there are several types 
of three of these sections. Which type is selected for 
a particular section is dependent upon the overall func- 
tional requirements. 

Assuming the locomotive is intended for conventional 
freight service, then the top or brake-valve handle bon- 
net section is of the simplest form and corresponds in 
most respects to the top portion of the No. 8 ET. If, 
on the other hand, the locomotive is intended for high 
speed passenger service with electro-pneumatic as well 
as pneumatic control, the brake valve top will be suitable 
for operating either control by the same brake valve 
handle. The selection of the control is made by de- 
clutching one type of brake-applying means and en- 
gaging the other, both of which are installed within 
this brake valve top. There are five brake-valve top 
sections to choose from and any one of these may be 
applied to the remaining sections of the pedestal at 
any time. 


There are five | 


— e 


Thus unforeseen changes in operating con- | 


ditions can readily be provided for at any time with- 


minimum change and expense. 
The second section is the same type for all forms of 
brake valve pedestals. 


Piu Brack Patya 


The five basic sections of the pedestal in the new No. 24 type 
brake valve 
ineer 
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The Type DSA-24 Brake Valve 


The third section is at present in three types rang- 
ing from a simple filler block that carries the numerous 
air passages through it, to a complex casting contain- 
ing an automatic brake application mechanism. The 
purpose of this application device is to produce a service 
application of the brakes without any action on the part 
of the engineman, in the event of either a train con- 
trol reaction or the engineman becoming incapacitated. 
A third choice of this section contains a simpler valve 
device that produces emergency application of the 
brakes under similar circumstances. 

The other sections are functionally the same for all 
pedestal combinations although they differ slightly in 
construction for Diesel and steam locomotives. 

In connection with passenger car equipment we dis- 
cussed the use of 250 per cent braking ratio. It is 
equally desirable of course to brake the locomotive as 
near to this value as it is practical. It is not quite as 
simple to do, however, because the variation in weight 
of the passenger car due to load is very small whereas 
the variation in weight of a locomotive tender is not 
only large but it changes continuously due to the con- 
sumption of fuel and water. To provide a substantially 
constant braking ratio on the tender a variable load 
mechanism is added to the conventional locomotive 
equipment. This device in response to the varying 
weight of the water in the tender, continuously adjusts 
the pneumatic variable-load valve which changes the 
braking force and thus produces a substantially con- 
stant braking ratio. To conserve space on the tender 
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which usually is at a premium, we have also taken ad- 
vantage of the availability of the main reservoir pres- 
sure that is at least 25 lb. higher than brake pipe pres- 
sure and with this is produced the necessary braking 
forces with smaller brake cylinders. A differential re- 
lay valve that is the reverse of the one designed for the 
speed governor control steps up the conventional brake 
cylinder pressures. Thus the diameter of the brake 
cylinder may be reduced by as much as 25 per cent. 

The wheel slip control is, of course, equally applicable 
to locomotive use. For avoidance of wheel sliding dur- 
ing braking it functions the same as on the cars. It 
has one additional application, however, for steam loco- 
motives and esepecially the duplex type where slipping 
appears at times to be more prevalent and the slipping 
of the front set of drivers is more difficult for the 
engineman to detect. The wheel slip device is in suc- 
cessful operation on a number of roads performing one 
or two functions. When either set of drivers slips in 
acceleration, the inertia device functions just as it does 
during ‘rapid deceleration and it can notify the engineer 
by light or whistle of this event or it can initiate the 
shutting off of steam to the slipping wheels. To this 
likewise may be added the automatic control of the flow 
of sand for the purpose of increasing the rail adhesion. 
A new form of traction sanders has been developed for 
association with the wheel slip control that is economi- 
cal in the use of air and sand and highly resistant to 
clogging. 

Pneumatic Throttle Devices 


Another group of devices that are not in any way 
related to air brakes but that employ pneumatic devices 
comparable to some of those in air brake apparatus are 
throttle operating controls. These vary in form for the 
various types of locomotives but are alike in basic 
principles of operation. The system comprises a pneu- 
matic throttle valve which is substituted for the con- 
ventional throttle lever and a pneumatic throttle oper- 
ating cylinder. Both are self lapping in principle which 
means that the position of the throttle-valve handle de- 
termines the degree of throttle opening. For the steam- 
turbine locomotive where separate forward and reverse 
turbines are used, and the reverse turbine is disengaged 
when the locomotive is moving forward, a mechanical 
pneumatic interlock is employed whereby the locomo- 
tive cannot be reversed while it is moving forward. 
Simpler forms are used for the conventional steam 
locomotive and still other forms for Diesel road and 
switcher locomotives. 


Freight Brake Equipment 


For the modern light-weight car now receiving much 
attention the variable-load brake has been designed. It 
automatically alters the braking forces in response to a 
variation in the car loading. This equipment differs 
from the locomotive tender variable-load equipment in 
two respects. First, since the load varies only at the 
car’s destination point, the weighing device is inert 
except during the first interval of charging the equip- 
ment; second, the deflection of the car springs is em- 
ploved as an indication of the loading of the car. 

The variable load brake also differs from the freight 
car empty-and-load brake in that is provides for a wide 
range of load conditions in the place of the two con- 
ditions provided for in the empty-and-load brake. This 
is of particular benefit; in fact, we consider it essential. 
for those types of cars that have a very wide range of 
full-load weights such as the box and gondola. There 
are several reasons for this. When the empty-and-load 
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brake was designed, light-weight cars were not in ex- 
istence but the lading of the cars requiring this form 
of brake was unusually heavy; furthermore, the cars 
were always either empty or filled with a consistently 
heavy load. In some cases, too, the grades were 
heavier than average so that a very effective brake was 
required for the loaded cars and at the same time the 
braking forces for the empty car had to be held within 
a practical minimum limit. 

As a result of all these considerations there was no 
need to make a registering mechanism capable of regis- 
tering through small spring deflections. This form of 
brake is not suitable for box or gondola cars that fre- 
quently have relatively light full loads because some 
particular intermediate full or partial load value would 
cause the load brake to cut in and the maximum brak- 
ing forces would be greatly in excess of what is re- 
quired and desirable. 

The load compensating brake, on the other hand, is 
entirely satisfactory functionally for cars that formerly 
required the empty and load brake and the benefits to 
be gained by extending its use on all types of cars are 
those that accrue to both the user and the manufacturer 
from one form in place’of two or more forms of ap- 
paratus. 

The load compensating brake is simpler in certain im- 
portant respects than the empty and load brakes. This 
comes about from the use of one cylinder in place of 
two. A notched push rod and latch box. are used with 
the load brake cylinder of the empty-and-load brake 
for the very important purpose of conserving air. 
Certain limitations associated with the use of two cyl- 
inders in a single set of brake levers make it necessaary 
to have several sizes of brake cylinders. The load com- 
pensating brake requires only one cylinder and it is 
only one size. 


Variable-Load Brake Operation 


Assume the brake system depleted and the car empty. 
The locomotive is coupled to the car and the air system 
is charging. While the brake pipe pressure rises from 
zero to 45 pounds the variable-load mechanism en- 
gages a suitable member on the truck below the truck 
springs to determine the degree of loading of the car. 
The springs being at maximum height because the car 
is empty, the weighing mechanism moves to empty car 
position. As the brake pipe pressure continues to in- 
crease, the registering mechanism is disengaged and 
locked so that car movement in transit does not pro- 
duce false registration or unnecessary wear. The 
means for regulating the brake cylinder pressures, in 
accordance with the car weight, is in the form of a 
scale beam, the master end being under the influence 
of the braking pressure, the slave end measuring out 
the air under pressure that counter-acts the excess brak- 
ing force. The beam fulcrum is shifted from one ex- 
treme position in which the brake-cylinder air pressure 
develops a corresponding counteracting pressure to the 
other extreme in which no counteracting pressure is 
developed. Intermediate positions of the beam fulcrum 
develop intermediate counteracting pressures. 

Briefly the special parts of the load compensating 
equipment consist of a pneumatic pressure-changing de- 
vice, a car spring deflection indicator and a new form 
of brake cylinder. The single brake cylinder is new in 
principle in that air under pressure is present on both 
sides of the piston under all but heavy car load con- 
ditions. From say three quarters to full load there is 
pressure on one side only. The pressure on the normal 
pressure side extends over the entire area and produces 
the force that pushes the brake shoes against the wheels. 
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The pressure that is on the reverse side extends 
only over the piston area that is not occupied by the 
hollow piston rod. This hollow rod as you know is 
open to the atmosphere so that the area within the hol- 
low rod is open at all times to atmosphereic pressure 
only. In the load compensating brake cylinder the hol- 
low rod is larger than normal and the area is designed 
to be adequate for braking the empty car. When the 
car is empty the piston area around the hollow rod is 
subjected to the same pressures as that on the other 
side but which is over the entire area so that the pres- 
sures on that portion of the two sides are neutralized 
leaving only the hollow rod area to produce braking 
force. 


Action at Various Loads 


Assume for the first example that the car is empty. 
A brake application will now develop the same pres- 
sure on both sides of the piston and the force available 
for braking is only that on the unbalanced area of the 
brake cylinder pressure. Let us assume next the car 
to be half loaded. The neutralizing pressure will be 
approximately one half that of the braking pressure so 
that the net force available for braking would be all of 
that on the unbalanced piston area plus the difference 
in pressures on the two sides of the remaining piston 
area. Finally, if the car is fully loaded there will be no 
air under pressure on the front, side of the piston so 
that the force available for braking would be that from 
are air pressure on the entire piston area. 

In this design we used for the first time in freight 
brake construction weight-saving materials wherever 
it is possible to use them. This together with the elim- 
ination of the second brake cylinder has brought about 
a substantial saving in the weight of the equipment. 
These materials are at the present time more costly 
than the conventional ones so that it is necessary to 
compare the advantages of weight saving with some- 
what higher cost. 


Brake Cylinder Release Valve 


Finally, one additional new device has been developed 
and is now in trial service on a number of freight cars. 
This device has the dual function of semi-automaticallv 
isolating the auxiliary and emergency reservoirs and 
bleeding brake cylinder pressure prior to shifting -cars 
as in hump yard service, and automatically restoring 
the normal arrangement when the brake system is re- 
charged prior to again moving the cars. The device 
termed a brake cylinder release valve is installed in the 
brake-cylinder pipe between the AB valve and the brake 
cylinder. It normally provides an unrestricted pas- 
sage for the air, but when it is desired to release the 
brake cylinder pressure a bleed valve comparable to the 
reservoir valves is pulled momentarily. The pressure 
between the AB valve and the brake cylinder release 
valve continues to hold the valve parts in the position 
set up by the trainman, that isolates the reservoirs and 
vents the brake cylinder, thereby permitting him to 
pass to the next car without waiting as it is now neces- 
sary to do with the reservoir release valves. When 
the AB valve is released by the restoration of brake 
pipe pressure the venting of the brake cylinder pipe 
between the AB valve and the brake cylinder release 
valve permits the automatic restoration of the latter t^ 
its normal position. 

The time to release the cylinder pressure and later 


to recharge the brake system is reduced to a small frac- 


tion of the time required to bleed and recharge the com- 
plete system as is now necessary. 
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Recommended Changes in Design for 


Reducing Diesel Maintenance” 


The Power Plantt 


Tue water-cooled lubricating oil cooler has proven the 
most successful type of cooler and should be made stand- 
ard on all Diesels. The builders should give consideration 
toan easier and faster means of draining and filling crank- 
cases, possibly from the outside of the unit. 

Ample, in fact some reserve, cooling water capacity is 
essential on any type of Diesel. Manufacturers are urged 
to increase the number of radiator sections to combat 
excessive temperatures when working full load and while 
traversing territory of high altitudes. . 

Air scoops on roofs are necessary to cool enginerooms 
and to permit the entry of an adequate supply of air. We 
also believe and have demonstrated the need for roof 
exhaust shutters which, when operated with a properly 
designed automatic shutter-control system, goes a long 
way to improve cooling. More cooling air is required at 
the back of No. 2 engine on some makes of Diesels. The 
No. 2 traction motor blowers are not receiving a sufficient 
supply of air. 

All engine-room air should be filtered. Boiler compart- 
ments should be partitioned off from the main engine 
room, and the air supply obtained from an independent 
source. 

Electric pumps should be standard equipment to afford 
the transfer of boiler water to the engine-cooling system 
en route in emergency. Greater flexibility to avoid con- 
stant leakage is desired in the cooling water elbows. The 
present design is too rigid. 

Improvement ig needed in cooling-fan bearings ‘and 
drives. Too much difficulty is being experienced with 
air-compressor valves sticking and carbonizing. This is 
due to the absence of a cooling arrangement on the air- 
compressor discharge to the main reservoir. 

Some provision should be made in the cooling-water 
line to trap pieces of liner seals, hose, etc. Radiator sec- 
tions should be so arranged that it will be a simple oper- 
ation to blow them out. A considerable restriction in air 
flow across the radiators can occur in one trip. It is 
necessary to keep them free for proper air circulation and 
to be able to clean them during turning time. 


Accessibility 


Some more convenient arrangement should be provided 
for the removal and application of main engine blowers. 
At present it is necessary to move them through the loco- 
Motive, and to use a chain hoist. It takes about five hours 
for the change, and with short turning time this means 
delays. All cumbersome appliances should be moved 
through the side walls at points of use, unless provision 
has been made for handling through the roof where time 
is not a great factor. 

Low-oil switches should be located closer to the top 
of the engine. The present location involves too much 
Piping and causes the oil to become cold and the valves 
to stick. These switches should be arranged for positive 


engine shutdown. 
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A presentation of views on 
how to reduce maintenance 
and improve operation of 
Diesel-electric locomotives by 
changes in the power plant, 
chassis and running gear, 
and operating accessories 


All manufacturers are urged to eliminate cast crank- 
cases. The fabricated cases are easier to repair. 

More accessibility is needed to change electro-pneu- 
matic controls. The leather packing should be discarded 
for heat-resisting packing cups. Too much time is now 
required for changes. 

All air compressors should be electrically driven. 


Maintenance Parts 


Diesel locomotive builders seem to be more concerned 
in maintaining their schedules of producing new locomo- 
tives than furnishing parts to keep those in use operating. 
It is decidedly unfair to wait for material that is being 
used every day in the construction of new Diesels. 

The numerous changes in models or types is loading 
our storehouses to the utmost, and in many cases it is 
necessary to expand or build new storage space. These 
changes all demand constant education and training of 
employes engaged in handling and using material. The 
multiplicity of locomotive types, even as concerns one 
builder, is ever increasing. We all feel progress and 
improvements are essential in the Diesel locomotive field, 
but the builder must not forget that we have an abundance 
of older Diesels which are being overhauled for the first 
time, and that they require pieces never used before. When 
the manufacturer makes all items available, the railroads 
can then embark on a sensible program of overhauls. 
Older types of Diesels cannot be considered obsolete. 

Diesel engines were kept in service during the war 
through every possible means. Ingenuity, substitutes, 
repairs, in fact, haywire, etc., were put to use in place of 
the right parts and in consequence the demand for parts 
is now very great. l 


Chassis and Running Geart 


The general design of the chassis and running gear of 
the present Diesel-electric road locomotive has been 
changed very little since it was first placed in general serv- 
ice. The structure of the body and underframe as a welded 
bridge truss was a radical departure from anything here- 
tofore used, but the weight saved by its design has allowed 
the use of power equipment that otherwise could not be 
used. The service obtained from this chassis and their 
condition after more than two million miles of service 
indicate that with proper protection of the surfaces many 
more million miles of service can be expected and probably 
will be useful after the power and control equipment is 
economically obsolete. Consideration should, therefore, 
be given by the manufacturers to design bases, hatches, 
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mountings and related parts to allow the application of 
improved engines, generators and control equipment. 

The ideal would be to have a superstructure into which 
power equipment of any manufacture could be applied, 
but it is doubtful if this could be accomplished and it 
might result in hindering the design of new power and 
control equipment. But aside from these generalities, 
there are several conditions that have developed during the 
relatively short period of operation of these locomotives 
that could be corrected when they are being designed and 
built to reduce maintenance. 


Inspection and Cleaning 


Two of the major items of maintenance are inspection 
and cleaning. Covers that are secured by a large number 
of screws or bolts cannot be removed and re-applied 
readily, and many of them are secured by small screws, the 
threads of which soon become distorted. The covering of 
all possible parts that require periodic inspection should! 
be secured by some means that does not require the re- 
moval of bolts and screws. Where it is necessary to use 
them, they should be of a substantial size and of a standard 
thread. 

Portions of the superstructure that are subject to the 
accumulation of moisture and dirt, such as the bottom 
junction of the side members, should have some protection, 
such as cement, to prevent corrosion at these points. This 
would also assist in keeping the locomotive clean. 

The cavities inside fabricated metal doors are subject 
to an accumulation of moisture and dirt and are showing 
considerable deterioration. Doors that are built of ply- 
wood with a metal covering are showing weakness at the 
points where the hinges and other parts attach. Consider- 
ation should be given to improving the design of these 
parts, and to attain a more rugged raising and lowering 
mechanism for door and window glass. 

One of the principal features that has determined the 
high availability of these locomotives has been the ability 
to remove parts and re-apply new or reconditioned ones 
between runs. Maintenance could be reduced if door 
openings of sufficient size were provided to allow the 
removal of all parts that it may be necessary to replace 
without dissembling them or removing other portions of 
the chassis. 

Considerable maintenance is required on the body side 
paneling of these locomotives and a more durable type 
of panel should be developed. 


Couplers and Draft Gears 


The shape of the front end ahead of the cab that has 
been developed has proved very substantial and offers 
the maximum of protection to the enginemen and re- 
sistance to damage when anything is struck, but the 
introduction of retractable couplers with draft gears has 
resulted in maintenance difficulties. These couplers have 
proven generally unsatisfactory, especially where it is 
necessary to attach and detach helpers on the road, and 
whenever it is necessary for the crews to operate them, 
whereas the standard arrangement of a coupler and draft 
gear that is in position for use at all times has proven 
very satisfactory from a safety and operating stand-point 
and requires less maintenance. 

The pilot with its supports and braces should be de- 
signed with all strength possible to reduce damage to 
a minimum when anything is struck. 

Inasmuch as the front end ahead of the cab on loco- 
motives manufactured by the different builders are of a 
general similar contour, the windshield glass and mount- 
ing could be the same to reduce the parts necessary to 
carry in stock. This also applies to the door and window 
glass where standardization would not stifle or hinder 
design. 
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Floors must be designed to prevent slipping. This 
non-slip feature, and not plates, which become loose, col- 
lect dirt and moisture under them and deteriorate, should 
be an integral part of the floor. 


Trucks 


The trucks of modern Diesel-electric road locomotives 
have been of the very latest design and have given very 
good service, but, in the interest of reducing maintenance 
cost, they should be interchangeable from a locomotive 
of one builder to another, This would not require much 
change by any one builder, as the trucks of all the manu- 
facturers are very similar in design and dimensions, 
divided into four-wheel and six-wheel types. The major 
items of design involved are the size and height of the 
center casting and the location of the side bearing 
surfaces. 


The parts for these trucks should be made interchange- 


able as much as possible to reduce the stock necessary to 
have on hand; parts such as wheels, axles, drive gears, 
journal boxes, bearings, springs, air ducts, swing hanger 
pins and bushings, brake rigging and its pins and bush- 
ings, wear liners, etc., could be standardized without 
attecting any special features of individual trucks. 

Sand boxes which are psually considered a part of the 
chassis should be constructed to prevent sand entering 
the engine room when filling them or while under any 
air pressure from stoppage of sand delivery pipes and 
all closures should be of metal; sand-box doors should 
be of a substantial design and require a minimum of 
maintenance to prevent moisture entering the sand box. 
No gaskets or seals should be required. 

All piping under the floor should be accessible to re- 
pair without removing trucks or other major parts. 


` 


Cleaning the Locomotive 


Inasmuch as the cleaning of the locomotives cannot 
be confined to the chassis and trucks alone, the locomotive 
as a whole will be discussed. 

The cleaning of a Diesel-electric road locomotive can- 
not be performed properly during the time alloted be- 
tween trips, nor done economically, by the application of 
cleaning medium by hand and then rinsing and wiping 
clean by the same method. It must be possible to per- 
form the major portion of the cleaning by modem 
methods, such as spraying the surfaces with a cleaning 
solution and then rinsing by the same method. 

To allow cleaning by this method, all surfaces of the 
interior walls and ceilings must be as smooth as possible 
and there must not be any ledges on which to accumu- 
late or retain dirt or moisture. Electrical wiring and 
conduit should be located overhead between the generators 
and electrical cabinets and should extend down to the 
floor as near as possible directly over the equipment to 
which they carry current. This arrangement is to pre- 
vent oil, dirt and moisture seeping into the wiring and 
to prevent all possible exposure of the electrical wiring 
to damage underneath the locomotive. Air ducts must 
be adaptable to this type of cleaning. Electrical and 
other equipment that would be damaged by moisture 
must be enclosed or arranged so that it can be easily 
protected while cleaning the interior of the locomotive. 

The floor should be oil tight with extensions above 
the floor around any protruding parts to prevent seepage 
of oil or water on the underframe, trucks and traction 
motors. No open drain pipes should extend underneath 
the locomotive; any necessary drainage en route should 
be into containers inside the engine room, to be emptied 
at terminals. 

The exterior of the body of the locomotive can be 
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cleaned in modern car- and locomotive-washing ma- 
chines, but sand boxes and air ducts must be designed so 
that water will not be forced where it will wet the sand 
or damage any equipment. 

It is almost impossible to clean properly the under- 
framing of present Diesel-electric road locomotives be- 
cause of the numerous members, pipes, conduits, etc., 
collecting gear grease and other mixtures of oil and 
grease to which road dirt adheres and accumulates, and 
which can only be removed by scraping off by hand. 
Some arrangement should be provided to present a 
smooth surface which could be cleaned more easily. 

Trucks should be so designed that ventilating open- 
ings into motors will be shielded to prevent the spraying 
ci water into them when washing with water under 
pressure. Core openings-into truck frames, bolsters, etc., 
should be closed to prevent the accumulation of oil and 
road dirt. : 

All of the above recommendations to prevent the ac- 
cumulation of oil and dirt and to assist in keeping the 
locomotive clean would reduce the hazard of fire. 


Switching Locomotives 


The chassis and running gear of modern switching 
locomotives have been well designed to reduce main- 
tenance. This applies to both integral cast-steel and 
fabricated underframes, but there are some improve- 
ments that could be made to further reduce maintenance. 

The coupler carriers should*be of ample strength to 
withstand the shock imposed. Spring hangers should be 
ot a loop type to reduce damage when derailments occur. 
The spring hanger bolts and pins should be capable of 
renoval without disturbing other parts. The hooded 
section over the engine should be removed easily in sec- 
tions to permit replacing equipment with a minimum of 
preparatory work. Pipes, air ducts and other parts 
should not be secured to the hood covering, requiring 
their removal to remove the hood. 

The recommendations for road locomotives to be de- 
signed to permit installation of later improved power 
and control equipment applies more so to switching loco- 
motives, as does the standardization to allow interchang- 
drive gears, bearings, brake and spring hangers, pins 
ing of trucks, wheels, axles, cab glass, journal boxes, 
ard bushings, and wear liners. 

_ There is no doubt but that the manufacturers will 
improve their design to provide some of these recom- 
mendations which are essential and will coordinate to 
standardize as many parts as possible. This becomes 
more important as more of these locomotives are placed 
in service, If the manufacturers do not provide these 
Improvements and standardization, then the railroads 
must prepare certain basic specifications and standards, 
but it is desirable that this be done by the manufacturers. 


Aeeessories* 


In order to improve maintenance. of air brake equip- 
ment it is essential that locomotives be equipped with 
one standard type of equipment capable of modification 
‘o suit the various operating conditions encountered 
simply by adding to or removing certain valves or 
tectro-pneumatic parts as desired. This would reduce 
tie protective stock requirements and the testing facili- 
hes needed. Maintenance forces would become familiar 
with the equipment and turn out high calibre work. The 
24 RL equipment should accomplish this end. 

Our experience to date with modern equipment on 
Diesel-electric freight and passenger locomotive indi- 
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cates that very little maintenance is necessary except for 
oil in the air brake system. A better oil filter should be 
developed than is now in commọn use to prevent oil 
from the air compressor entering the air distribution 
system. It is understood that some manufacturers are 
working toward this end. If and when such a filter or 
separator is proved to be successful it is altogether pos- 
sible that the intervals between cleaning of air brake 
equipment can be practically extended. 

The air compressor governing device would be of the 
synchronized type on road locomotives, preferably elec- 
trically interlocked so that the work will be divided 
equally between all air compressors. The unloading de- 
vice on suction valves should be of the piston type to 
eliminate the failures and high maintenance required 
when fabric diaphragms are used. Air-intake filters 
should be of the oil-bath type or at least the type lending 
itself to ease of cleaning and re-oiling as is the case with 
main-engine air-intake filters. 


Train Control 


The modern installation of train control equipment to 
Diesel-electric locomotives has proved very satisfactory 
from a maintenance standpoint except for a few points 
peculiar to specific types of train control. Although there 
are several types of this equipment in operation in this 
country my remarks relative to maintenance will neces- 
sarily be confined to the type in service on locomotives 
of the New York Central System. 

The speed governor used on these locomotives was, 
at the beginning, a maintenance problem. The manu- 
facturer cooperated with us in the re-design of certain 
parts which has eliminated the troubles experienced. 
Mounting has been improved, contact fingers strength- 
ened, contacts enlarged, contact blocks improved and 
minor changes in the centrifuge made. The net result 
has reduced maintenance to an inspection each week and 
a thorough overhaul at the time of quarterly inspections. 

The equalizer-type receiver mounting has proved to 
be too weak, resulting in cracked brackets requiring 
much cutting and welding as well as replacing from time 
to time. A journal box mounting is being tried out 
which up to the present time has performed satisfactorily. 
However, the journal box must be re-designed to ac- 
commodate the mounting on locomotives using 36-in. 
wheels to obtain clearance between the receiver core and 
the lower part of box. 

The locomotive builder and the signal companies 
should get together with the railroads and produce a 
mounting that will stand up under the conditions at 
which modern high-speed Diesel locomotives operate. 


Couplers 


Couplers themselves have not been a maintenance prob- 
lem on our railroad. However, the retractable draft 
gear used on streamlined passenger locomotives has 
proved to be troublesome. This is known as the hydro- 
pneumatic retractable draft gear; the device is quite 
complicated, having a very close-fitting locking arrange- 
ment which becomes inoperative when a small amount of 
dirt and cinders work in between the locks and lock slots 
in the draft-gear frame. Delays have also been experi- 
enced due to crews becoming confused in the operation 
of the two valves used to retract or extend the draft gear. 

It is strongly recommended that future locomotives be 
equipped with a counter-balanced drop coupler manually 
operated, or special doors to cover a standard coupler 
arrangement if it is desired to keep a streamlined ap- 
pearance at the front end. It seems that from a crossing 
collision standpoint this is desirable. 
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Fuel and Water Tanks 


With fuel and water tanks located under the frame 
between the trucks no maintenance problem has been 
present with the exception of damaged tanks due to 
the locomotive striking some object—usually from grade 
crossing accidents where parts of the object struck get 
under the locomotive and puncture the tanks. All tanks 
should have a heavy guard at the ends and a guard under 
the sumps to reduce, if not eliminate, the damage nor- 
mally sustained in accidents of this kind. 

On future locomotives every effort must be made to 
provide ample fuel capacity for runs of 600 to 800 miles 
and water for runs of 400 to 500 miles. This will reduce 
the number of fuel and water stations needed, and, where 
„such stations are properly spaced, provide ample mar- 
gin of safety when operating delays are experienced 
or other emergencies arise. A steam syphon system has 
been developed on our railroad to allow water to be 
taken from track pans, or from a steam locomotive tender 
in case of long delays. 


Communication Systems 


All control circuits and jumper arrangements between 
units should be standardized by the various manufac- 
turers so that mixed units of any make can be operated 
together. Communication, warning bell and indicating- 
light system should be included in this standardization. 

The train communication system as used on our rail- 
road has not presented any maintenance problem as 
standard air signal is used. 


Radio equipment if used must be located in an accessi- . 


ble place for ease of maintenance and testing. If road 
locomotive applications do not vary extensively from 
that used on switching locomofives no serious mainte- 
nance problem is anticipated. 


Train Heating 


With Diesel-electric locomotives, train heating is one- 


of the major problems both from a standpoint of main- 
tenance and operation. Heating boilers now in use on 
the majority of railroads do not have sufficient capacity 
to heat as large a train in extremely cold weather as 
the locomotive can haul. When attempts are made to 
operate such trains the steam generators are operating 
at maximum capacity continuously. This of course is not 
a healthy condition as the slightest irregularity that may 
develop enroute results in a steam heat failure. 

Crews endeavoring to get more steam from the equip- 
ment frequently increase the fuel pressure when signaled 
from the train for more heat, which results in boilers 
running in a superheat condition for long periods of time 
causing high-temperature steam to damage valves, cocks, 
and steam-heat connector joints. At times when this is 
carried too far the superheat switch trips resulting in 
a boiler shutting down for 10 to 15 minutes. When this 
occurs the last few cars in the train are almost certain 
to freeze before the steam generator can be placed back 
on the line. : 

The steam generators now in use also have many auto- 
matic features that have not proven too reliable and 
require excessive maintenance if failures are to be kept 
within reasonable limits. Every effort should be made 
to provide more rugged construction and to simplify the 
outfire relay, the stack switch, the high-temperature 
switch, and various gauges. 

It is strongly recommended that a larger slow-speed 
pump be developed for steam-generator use. Feedwater 
pumps on the 2250-lb. steam generators are too small 
and must be run at such a high rate of speed to deliver 
sufficient water that considerable difficulty is experi- 
enced in the pump becoming air bound when the slight- 
-est suction leak develops. 
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Outside coils also have given trouble due to corrosion 
at the bottom three or four turns due to chemical action 
from the products of combustion condensing on the com- 
paratively cool lower turns. The first five turns of the d 
outer- coils should be made of corrosion-resisting mate- 
rial to lengthen the life of the outer coil. 

Trouble has also been experienced with small holes 
worn in the outer coils due to the impingement of steam 
from the soot blower lance tubes. Some other method 
of eliminating soot should be developed, such as the use 
of some type of soot destroyer injected at proper inter- 
vals, coupled with controlled combustion that will pro- 
duce a minimum of soot. 

We expect to install and test several of the new 3000- 
lb. steam generators which we are told are a great im- 
provement over the older boilers and which have many 
of the previously mentioned weaknesses corrected. 


Stainless 
Refrigerator Car 
(Continued from page 55) 


Trucks, Brakes, etc. 


The car is equipped with A.S.F. Type A-3 Ride-Con. | 
trol trucks, with 5-in. by 9-in. wastepacked journals, 33- 
in. one-wear wrought-steel wheels, Asco journal-box 
lids, Creco No. 3 brake beams with leveling links, and 
Royal Type-F slack adjuster. Ajax hand brakes are 
installed. AN 

The circulating moist-air refrigeration system in this 
car has been materially improved for a general-purpose 
car. Modern welding methods and the use of the latest 
developments in metals permit weight saving without 
sacrifice of strength. The car design is said to be adap- 
table to use of considerable aluminum, and other lighter 
construction for a particular railroad’s requirements, if 
light weight is a major consideration. The new type 
door is expected to prove adaptable for use on all types 
of refrigerator cars. It is anticipated that the stainless 
steel ribbed siding will give long service life as well as 
attractive appearance. 


E. M. D.’s 
All-Purpose Diesel 
(Continued from page 59) 


of the locomotive directly in front of the fuel tank. The 
engine control stand at the left of the enginemen’s seat 
includes the engine speed throttle, transition and reverst 
levers. The type of transmission is optional and may be 
manual, automatic or a combination of the two. A multiple 
button control and lighting switch is conveniently located. 
also the usual air brake control valves, dead-man control, 
signal cord, sander valve, etc. 

Automatic and independent air brakes are installed. 
with brake shoes on all wheels. The main reservoirs are - 
carbon steel with all-welded seams and heads, 26% in. . 
by 50 in., capacity 25,000 cu. in. One reservoir is located 
under the cab floor while the second unit is mounted under 
the locomotive between the battery boxes in front of the 
fuel tank for a total capacity of 50,000 cu. in. 

Air is supplied by a Gardner-Denver, two-stage, three 
cylinder, air-cooled direct-coupled compressor, having 2 
displacement of 180 cu. ft. per min. at 800 r.p.m. 
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Can We Sten Up 


Mechanical Department Effectiveness? 


A prize competition announcement—$1,125 will be 
awarded for the best papers on three questions— 
The articles will appear in the June, 1947, issue 


Tue railroads of the United States and Canada 
were a vital factor in the prosecution of World 
War II to a successful military conclusion. Not 
only did they have to keep up the working 
strength of the continent—a major part of thcir 
normal function—but they had to move the raw 
and semi-finished materials and the finished prod- 
ucts which gave America the right to the title of 
arsenal of the allied world, and their service was 
essential in assembling, training, and dispatching 
our own enormous military forces to the battle 
fronts of the world. 


Now that the war is over, and after a year during 
which the major problems inherited from the war 
and the postwar transition are taking shape, the 
need for clear vision and clear thinking with re- 
spect to tne whole field of railway policies and 
practices was never greater. The Railway 
Mechanical Engineer knows that plenty of hard 
and constructive thinking is being directed at all 
of the problems pertaining to the selection, pro- 
curement, maintenance, and use of motive power 
and rolling stock. In order that the process may 
become more widespread and that conclusions may 
be reached and effective action taken sooner, the 
Railway Mechanical Engineer offers three sets 
of two prizes each, the first prize in each case 
to be $250 and the second $125, for the best papers 
submitted on or before May 1, 1947, on each of 
the following questions: 


l. What is the problem of outstanding im- 
portance with respect to the maintenance and 
utilization of locomotives and what do you 
consider the best way to meet it? The fol- 
lowing phases are suggestive only: Maximum 
utilization of steam locomotives. Mainte- 
nance policies and methods for Diesel loco- 
motives. Shop and terminal facilities for 
either or both types of motive power. 


2. The car department has come through 
the war facing some new problems and some 
old problems which now appear in much 
aggravated form. What do you think is the 
most important of these problems and what 
ought to be done about it? They may arise 
from the higher standards of comfort and 
convenience and the faster schedules to which 
today’s passenger-train operation must ad- 
here. There are also plenty of them associ- 
ated with building up and maintaining an 
adequate supply of freight cars capable of 
moving the traffic safely and satisfactorily. ` 


3. More than ever before intense operations 
under war conditions threw into striking re- 
lief the strategic importance of men in super- 
visory positions in building morale and secur- 
ing greater efficiency from the forces under 
their direction. Incidentally, the same thing 
was true of all industry. If the railroads are 
successfully to meet the severe competition 
with which they are now threatened, every 
possible effort should be made to secure and 
maintain a high degree of morale and efficien 


` operation. What can be done better to equp 


and strengthen the hands of men in supe- 
visory positions to enable them to function 
more effectively? 


Papers should not exceed 2,000 words and may 
be accompanied by photographs and drawings 
where these will be helpful. The same author may 
submit papers on more than one of tthe three sub- 
jects, in which case his entries will be judged 
independently. There are no restrictions on who 
may enter the contest. Decisions of the judges will 
be final. Articles other than the prize winners 
accepted for publication will be paid for at space 
rates. Address The Editor. Railway Mechanical 
Engineer, 30 Church Street, New York 7, N. Y. 
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EDITORIALS 


A. C. Power 
For Passenger Cars 


It is becoming evident that designers and users of pas- 
senger cars are coming more and more to the opinion 
that 30-volt electrical systems are inadequate for meet- 
ing new heavy service requirements. Residence and 
industrial lighting has established a.c. power as a stand- 
ard, usually at 110 volts, and the greater part of motors 
manufactured are for use on a.c. circuits. Because of this 
it would seem that railroads should use similar-systems 
on cars and take advantage of materials and apparatus 
made available at low cost by quantity production. It 
would also appear that a central source of power should 
be used on trains and this power be distributed by an 
a.c. transmission line. The situation is not quite similar 
since a house or shop may have to receive its power from 
a point many miles away, while the maximum trans- 
mission distance on a train is seldom more than 1,300 ft. 
As has been pointed out before, the principal obstacle to 
a central power source arises from the need for standard- 
izing on type and location of connectors, and the fact 
that .existing cars would require many changes. This 
difficulty somewhat reduces the attractiveness of a.c. 
systems but they are nevertheless being installed on 
passenger cars. 

One railroad feels that neither a.c. nor a voltage as 
aigh as 110 is necessary. It uses a 60-volt d.c. system 
vhich cuts needed wire sizes in half as compared with 
a 30-volt system, and requires only a little more than 
hdf as many cells of battery as a 110-volt d.c. system. 
Fhorescent lights which work on 60 volts were de- 
veliped ‘for use on this system. 

Giginal limitations which governed the choice of 30 
voltswere the battery, and the fact that the use of power 
was lmited to lighting. It was felt that electrical equip- 
ment was a minor factor in car design and should not 
constitite a major cost item. Now batteries are more 
rugged and dependable and electrical equipment has 
become io important that considerable cost increases are 
justifiabk, Those who wish to minimize battery require- 
ments can do so by using generators and compressors 
driven by nternal combustion engines. 

The mog recent development in passenger-car power 
is that of the Pennsylvania, described elsewhere in this 
issue. The cars are equipped first with a 110-volt d.c. 
generator, driven by gears from the axle when the train 
is in motion and by a 3-phase a.c. motor when it is 
desired to use standby power. The battery size has been 
increased somewhat by the greater number of cells and 
more by the fact that it has greater capacity than bat- 
teries used previously. The air-conditioning compressor 
motor is driven by unregulated d.c. power, and all other 
apparatus employs a.c. power ; 110 volts for lights, and 
220-volts, three-phase, for motors. Conversion is effected 
by a synchronous amplidyne inverter. Efficiency of the 
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system is comparable with that of a d.c. system using 
regulated voltage for blower and exhaust fans and light- 
ing or one in which the fans and blowers are run on 
regulated voltage and the fluorescent lights are operated 
from a motor-alternator. The amplidyne is new in rail- 
road application, but it made an excellent record under 
rugged war service conditions. Its sensitive control is 
effected by a regulator without moving parts and the 
entire system employs brushes and commutators only 
on the generator and the amplidyne. It is to be expected 
it will give excellent service, and since the cars use 
a.c. power, they would present a minimum change-over 
problem, if at some time in the future, it should be desir- 
able to use a head-end source of power. 


Diesel 
Fire Prevention 


Combustion takes place when fuel and air are in contact 
at ignition temperatures. This combination, when it is 
controlled in a boiler or an internal-combustion engine, 
is one of our greatest sources of energy for producing 
useful work. Uncontrolled, it is responsible for tre- 
mendous economic losses in the form of destructive fires. 
Some of the latter, now of considerable concern to the 
mechanical department, are those occurring in Diesel 
locomotives. As fires cannot start when any one or 
more of these three basic conditions is unsatisfied, the 
mechanical department should do its part in combating 
Diesel fire losses by eliminating as far as possible two of 
the contributing conditions, fuel and ignition tempera- 
tures, which are to some extent within its control. 

The fuels or combustible materials that contribute to 
the starting of many Diesel fires are the fuel oil itseli 
and the oil-saturated dirt, weeds and other debris that 
accumulate inside and underneath the locomotives. The 
fuel oil usually comes from leaks in the fuel pipe lines 
although the fuel oil supplying the combustible for some 
fires has come from a fuel tank ruptured by being struck 
by a flying object. Three of the igniting agents for 
Diesel fires are short-circuits in the wiring, flames 
from leaky or blown gaskets in the exhaust lines and 
brake-shoe sparks. 

Good housekeeping and good maintenance is the best 
way to reduce these hazards. Certainly, the oil-saturated 
debris inside and underneath the locomotive can be 
removed at terminals if the right kind of cleaning atten- 
tion is given to the locomotives, and leaky fuel lines 
should be rare with first-class inspection and mainte- 
nance. However, there will probably always be some 
fuel-oil seepage around the locomotive because some 
leaks are practically impossible to eliminate completely. 
While the rupturing of fuel-oil tanks is not a hazard that 
can be anticipated, shielding the tanks is not impossible. 

Good electrical maintenance should eliminate short 
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circuits in the parts that are accessible for inspection and 
the same is true of gaskets as. the prompt replacement 
of those in poor condition should keep the exhaust flames 
where they belong. No good answer has been found 
to the problem of brake-shoe sparks. Here, the best 
remedy seems to be that of keeping combustible mate- 
rials out of their reach by routine cleaning of the oil- 
saturated dirt from underneath the locomotive. 

With the mechanical department doing its part in 
removing the fire hazards from Diesel locomotives there 
is no reason why the losses from this source can not be 
reduced. The good records made by some of the rail- 
reads operating this type of motive power would indi- 
cate that the care given to the Diesel has a decided influ- 
ence on the magnitude of the losses sustained. 


The Freight-Car Outlook 


Freight-car shortages, which were running close to 
40,000 a week during the third quarter of 1946, were 
still over 28,000 during the week of December 21. 
During 1947 the probabilities are that the railways 
will be offered as much, if not more traffic than last 
vear. That they will be able to handle all the traffic 
offered without car shortages as great as those in 1946, 
unless there is a substantial increase in the available 
cars, is beyond reason. Last year practically all the 
measures to conserve the car supply and to expedite 
car movement developed during the war were still in 
effect. These included heavy loading, prompt handling 
and low empty mileage—a much more intensive utiliza- 
tion than in 1941. Although O. D. T. is still exer- 
ching some control over the situation, there is no 
reason to expect any tighter control than during the 
war. Indeed, the tendency will more probably be in 
the direction of relaxation. 

To have handled the traffic offered the railroads 
during the third quarter of 1946 without shortages 
would have required at least 140,000 more freight cars 
on line than were available. Upwards of 100,000 of 
these should have been box cars and the others open-top 
cars, mostly hoppers. What are the prospects of getting 
these cars during the coming year so that they will 
be available during the critical third quarter of 1947? 

Ata joint meeting of C.P.A.’s Steel Products Ad- 
visory Committee with a group of executives of the 
steel industry held at Washington on January 10 the 
establishment of a Freight Car Builders Industry Ad- 
visory Committee was decided upon in order to build 
up a freight-car output of at least 7,000 monthly. This 
compares with December production of 3,120, and 
November production of 3,244. The hope that the 
output could be raised to 10,000 cars a month received 
little encouragement. Not only is there competition 
on the part of light-gage rolled products for the steel 
needed to meet the requirements of steel plate and 
sheets for the car-building program, but car wheels and 
axles are also in “extremely tight supply” and wheels 
were mentioned as a probable limiting factor in in- 
creasing freight-car production. Reports were also 
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received that most specialty manufacturers are quoting 
deliveries in the second and third quarters. The con- 
sensus of the committee, reported by the C.P.A., is 
that the program would “necessarily begin at lower 
levels” and “build up to an optimum of 7,000 units.” 

Through language phrased to present a shiny surface 
of optimism the discouraging facts can be glimpsed. 
If 7,000 cars a month were the output now and this 
were to continue through September 63,000 new freight 
cars would have been delivered in time for the fall 
traffic peak. More probable is a maximum of 50,000 
cars. At retirement rates of the war years half of 
these cars will be required as replacements, leaving a 
net increase in cars on line of 25,000. No claims are 
made that these figures are of great accuracy, but whe 
will deny that they represent a reasonable approximation 
of the unpromising prospects as they appear today ? 


Two Sides 

To Every Question 

Almost from the day when the first few hundred Diesel- 
electric locomotives went into service on American 
railroads it was a generally accepted fact that this type 
of motive power would be maintained on a parts-replace- 
ment (or sub-assembly-replacement) basis with the idea 
of keeping the locomotive itself in actual service every 
possible hour of every day in the year. The design and 
structural characteristics of the Diesel lent themselves 
admirably to such a system of repair with the result that 
the availability—or utilization—of the Diesel has been 
so high that other forms of motive power have not onl: 
seemed inefficient by comparison but the supporters 
Diesel power have, and will continue to, oppose aty 
proposal to alter maintenance methods in any manser 


’ that will reduce the “in-service” hours of that typ of 


power. 

So completely has the parts-replacement idea been 
accepted in the Diesel field that many mechanica’ men 
believe that the availability (for service) of thesteam 
locomotive can be greatly improved by the adopion of 
a similar system, particularly of back-shop ʻepairs, 
wherein spare sub-assemblies—even spare boibrs with — 
their mountings—can continually be in processof over- 
haul in the shop to be applied to the locomotive when it 
is shopped for general repairs. (Incidentally this idea 
is not new; it was used by some roads as :ong as 20 
years ago). ; 

It came somewhat as a shock to many silroad men 
when, during 1946, definite proposals wer¢ made to the 
effect that, as the age and number of mits of Diesel 
power now in service increases, the ralroads should 
give consideration to the idea of setting up a classified 
repair system for Diesel locomotives similar to that 
which has prevailed with respect to sttam locomotives 
for many years. Immediately the oppsition went into 
action with a campaign that to handtap Diesel power 
with the “out-of-service” time requirfd for shopping on 
a “classified repair basis” would, in effect, be penalizing 
the owning railroad by tying up an expensive facility 
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that might well be in service 95 per cent of the time. 

In discussing this question with a mechanical officer 
in the hope. that we nnght gain sume light on, the possi- 
bility of micieasing the serviceability of mouern steam 
power by setting up such a system of back shop iepairs, 
we were somewhat surprised by the comment that to 
have a complete set of locomotive parts, including a 
boiler, always in process in the shop with the idea of 
cutting down the shopping time of all locomotives of a 
like class would, in effect, be the same as having one (or 
more, depending on the total number of locomotives in 
the group) locomotive out of service 365 days a year. 

Then too, where this complete locomotive “set” existed 
in the shop at a time of great motive power demand 
some one in the management might ask—and properly 
so—why the parts weren't made into an additional loco- 
motive and put into service on the road. 

This is not a discussion of the relative merits of pro- 
gressive vs. classified repairs. It is, however, an attempt 
to draw attention to a fact that may have been over- 
looked, namely, that a backlog of repair parts equiva- 
lent in cost to the cost of a complete locomotive is 
actually in much the same category as a locomotive out 
of service 100 per cent of the time. Possibly a further 
study of the relationship of the cost of “in shop” time of 
a locomotive unit—whether it be steam, Diesel or elec- 
tric—to the cost of carrying a heavy inventory of spare 
parts may disclose that the cost of “shopping time” is 
high enough to start thinking about the handicapping 
influence of obsolete maintenance facilities before invest- 
ing in heavy inventories of parts to protect the service. 


Ee iganik Equipment 
For Ma um Eye-Appeal 

Noable progress has been made in designing modern 
stremline passenger equipment, both locomotive and 
car, o have a high degree of eye-appeal and hence not 
only lease the public but carry conviction that railroads 
whichare progressive and up-to-date in this particular 
must k equally wide awake and able to serve in others. 
Considr the disillusionment, then, of a successful busi- 
ness ma and possibly a big shipper who has just re- 
turned tom a gratifying trip on his favorite stream- 
liner and, while motoring to his office the next day, is 
stopped @ a grade crossing on the same road and 
watches at ugly, dirty, clanking and rattling freight 
locomotive ind cars in the same conditions go by! 

While freght locomotives do not normally catch the 
public eye by operating at spectacular speeds along the 
road or bringing named trains to an impressive stop in 
crowded passenger stations, there are substantially more 
freight locomotives in service on most roads than any 
other type of power and they are probably seen by 
vastly more people in the aggregate. Why not, there- 
fore, keep them as clean, attractive and noise free as 
practicable, so they will create a favorable impression 
on the public as well-maintained, efficient, modern 
motive power units? The possibilities along this line 
with switching power also should not be overlooked. 
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The must disturbing thing about the average freight 
train as it passes an observer, especially at speeds of 
forty to fifty miles an hour or more, is the vibration and 
ear-deafening roar of multitudinous metal parts pound- 
ing against each other, bouncing and careening car 
bodies, oscillating trucks, rattling brake gear anu an 
occasional flat wheel which make even experienced rail- 
road men sometimes wonder just how the train stays 
on the rails. So the first answer to creating a more 
favorable impression as freight trains traverse the 
country is to improve mechanical conditions. Replace 
old, worn-out cars with new equipment as fast as prac- 
ticable and recondition older cars, installing modern 
trucks suitably sprung and snubbed to give a relatively 
smooth ride at modern high operating speeds. 

Continuing for a moment on the subject of freight 
cars, probably not much can be done in the way of 
streamlining, although the full possibilities should he 
canvassed and some house cars have already been de- 
signed with rounded corners and pressed side paneling 
effects which are distinctly modernistic. Individual rail- 
road monograms on car sides and well-painted exteriors 
are definitely within the range of use for all roads and 
have great advertising possibilities. To the somewhat 
natural question, “What good will it do to paint my 
cars when the other fellows look like rusty boxes on 
wheels,” the answer is that a start must be made some- 
where, and even one modern easy-riding freight car in a 
full train of old, poorly-maintained cars stands out like 
a beacon light in tribute to progressive management. It 
brings both public favor and maximum net earnings to 
the owning road or private car company. 

Locomotives, both steam and Diesel, have been 
streamlined in’ the original design or subsequently 
equipped with streamline shrouding and_ painted in 
attractive color schemes and lines which harmonize with 
the balance of the train. In this decorative treatment, 
steam motive power has the advantage from one point 
of view, at least, in that the large driving wheels, rods 
and valve-gear parts may be utilized with dramatic 
effect, creating an impression of power and speed difi- 
cult to secure with the relatively smaller and less con- 
spicuous driving wheels of Diesel locomotives. 

So far, locomotive streamlining has been largely con- 
fined to passenger power and the thought is advanced in 
an earlier paragraph that this work, in modified form, at 
least, and accompanied by the use of modern paint color 
schemes and effective cleaning methods might well be 
extended to freight power. As a matter of fact, this has 
already been done to a limited extent. Early in 1946. for 
example, a Great Northern four-unit Diesel locomotive 
with black roof and two wide orange bands on the sides 
was used to haul upwards of 100 new refrigerator cars. 
painted with black roofs and ends, orange sides and 
decorated with the familiar Great Northern goat mono 
gram. When this train passed, it is safe to say that few 
eyes were directed elsewhere. Similar results, although 
less spectacular in trains of mixed equipment, may be 
obtained by paying more attention to the eye-appeal of - 
equipment both in passenger and freight service. 
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With the 
Car Foremen and Inspectors 


Inspection Railroad Car Parts 


Most failures in car parts occur progressively. I think 
we can say that we rarely have any car part failures that 
are due to inherent material deficiencies. They may be due 
to defects of material, but generally speaking, the ma- 
terials we build cars out of are adequate for the purpose, 
if they are properly treated. Some failures are probably 
due to design. The Association of American Railroads 
has recognized that, for instance, in recent years by 
alnpting a new design for passenger car axles which all 
of us believe will result in fewer failures in actual use. 
The main kind of failure we are fighting against and dis- 
cussing here is the failure that develops progressively 
trom little things we can’t see. 

Magnaflux is one means of detecting these failures 
lefore they get big enough to be serious, so that we can 
remove the defect and reclaim the part, maybe; or, if 
that isn’t possible, we can scrap it and put in another one. 
| haven’t felt in the past that the use of Magnaflux of- 
fered us a great deal in the inspection of new materials. 
I got the idea this morning that perhaps it does. On the 
A. A. R. specifications committee, of which I have been 
a member for some years, we have had a continuing argu- 
ment with the manufacturers of car axles over what we say 
in specifications in words something like this: “The axle 
stall be finished in a workmanlike manner and shall be 
free of injurious defects”—leaving it to the poor devil of 
a material inspector to decide what defect is injurious and 
what isn’t. 


Inspection of New Car Axles 


Manufacturers, of course, being on the opposite end of 
the inspection, are equally puzzled by what is injurious in 
the eyes of the inspector and they would like us to adopt 
«definition of injurious defects and have offered numerous 
versions of a definition which so far the A. A. R. specifi- 
cations committee has not been willing to adopt. I have 
“een one of those who have not been, although recognizing 
te desirability, because we didn’t know how to evaluate 
tiese things. I am thinking particularly about the little 
Wack lines in journals and wheel seats that some people 
call tight seams and some call stringers and fine lines, and 
tihody knows exactly how bad they are and how long 
‘nev can be or how many of them there can be in a jour- 
wal and still be harmless, or how big they have to get 
“lore they become harmful. I learned this morning 
tom Ray McBrian, (D. & R. G. W.) that some manu- 
‘acturers of railroad car axles are offering the customer 
the privilege of conducting inspection with Magnaflux on 
new axles and when we get to the open part of this meet- 


Pia cae of a Railroad Magnaflux Conference held at Chicazo 
ary on ts 
* Mr. Bryant. chief engineer, Technical Board, Wrought Steel Wheel In- 


SST, was assistant to the vice-president, Southern, at the time of the 
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By C. B. Bryant} 


ing, I hope that Mr. McBrian will be willing to stand up 
and tell us some of the details about that. 

We have on our railroad recently had a series of acci- 
dents, some minor, some serious, due to failure of cast 
steel truck side frames. Mostly they were old, 20 or 25 
years, with the old T and L-sections which are no longer 
made and against which there are restrictions drawn up 
in the A. A. R. interchange rules. We don’t get all of 
those in our testing laboratory but we do get a percentage 
of them, so we can post-mortem and try to tell our 
mechanical men what to do to avoid similar failures. One 
thing that sticks out in our mind is how in the world they 
ever lasted as long as they did. All of you in the post- 
mortem business will recognize what I am going to say. 

You have a fractured surface that is 30 per cent shrink- 
age space and the rest of it is steel. What steel is left is 
full of porosity and truly the only wonder is how it lasted 
so long, not that it broke. Perhaps, had we had Magnaflu 
20 years ago, or whenever it was that the cast steel truc 
side frame began business, we could have avoided sone 
of these accidents we are experiencing today. We know, i 
course, that the technique of the steel castings industry is 
immeasurably better today than it was when these earner 
frames were made and yet, once in a while, I wondr if 
we might profitably look for porosity or shrinkage avi- 
ties in some of the castings we are making today. Mybe. 
we don’t need to. I would like discussion on that janv- 
body is willing to give it. 


Maintenance Inspections 


The main application of Magnaflux in our wok is the 
inspection of second-hand parts, maintenance ingections. 
The A. A. R. has recognized the necessity in tht regard 
and in the Wheel and Axle Manual has made /rovisions 
calling for inspection with Magnaflux. Those ¢ you who 
use the manual will recall that the last part d the book. 
Sec. 20, is the part that is made mandatory ints applica- 
tion through the A. A. R. rules of interchange If we run 
a wheel shop or do any car repair work, thats wheel and 
axle work, we must conform to all requiregents of Sec. 
20 of the manual. Other sections are advipry in nature 
and recommending, but this one you have tado. 

One of the provisions in that mandatorysection is Par. 
355, Sec. (o). “If a journal surface as pronounced 
coloring due to overheating, or if circugferential checks 
or cracks are found, or if cracks argfound in wheel 
seats, the axle must be scrapped, unlgs such checks or 
cracks can be turned out without goig below the con- 
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demning limits, and the axle inspected with Magnaflux 
before being put back into service.” 

There you have a definite provision which is manda- 
tory practice that enables you to re-use an overheated 
axle only after it has successfully passed inspection with 
Magnaflux. I don’t know how completely that provi- 
sion is being respected. The A. A. R. has a corps of 
mechanical inspectors who spend a good bit of time going 
around to various shop operations, particularly wheel 
and axle shops on railroads, and unfortunately, I don’t 
think that rule is 100 per cent effective. It is an excellent 
rule and it is gradually being policed up to a point of 
being much more effective than formerly, 

On the Southern we try to follow that practice. I will 
read you this, it is short enough—Magnetic Inspection 
Circular No. 3; this is a memorandum from our chief 
mechanical officer to all master mechanics: “Test all used 
axles before returning them to service when axles, with 
or without mounted wheels, are in the shop for any pur- 
pose. The entire axle, including wheel seats, should be 
tested when wheels are dismounted. Journals, journal 
fillets and entire body of axle between wheels should be 
tested when wheels do not have to be removed. (All 
pulleys, drives, boxes, roller bearings, inner races or 
sleeves should be removed whenever wheels are dis- 
mounted and entire axle should be tested. )” 

Then, in passenger car shops—“The following pas- 
senger car parts are to be inspected with Magnaflux . 
each time they are removed for any purpose: truck equal- 
izers, truck spring hangers, coupler yokes, coupler 
stems...” 

We have some complete instructions and I think nicely 
prepared forms which are designed to make it easy for 
the shop people to keep a record. I believe this 1s an 
important part of this operation. 

We mentioned passenger car equalizers. I suppose 
other railroad people have had similar disastrous experi- 
ences with passenger car equalizers not inspected with 
Magnaflux. We had two quite serious accidents some 
time ago, due to the fact that we were not at that time 
‘nspecting equalizers with Magnaflux. We have learned 
he hard way. I would like somebody this afternoon to 
tlk about the inspection of couplers. We have had a 
Ic of couplers fail. The heads drop down to the track 
ar] derail equipment. We have had a good many ac- 
cients on that score. To what extent can couplers be 
exmined with Magnaflux in order to find out whether 
they are progressively failing? Those that we get into 
the aboratory, I think, invariably have shown they are 
progessive failures. We may be able to save ourselves 
someaccidents in that way. It is a lot more important 
than he cost of metal and the cost of putting in a new 
couple, It can result in the derailing of everything 
behindin the train. 


Inspection of Welded Parts 


The A A. R., to my sorrow, has been—somebody 
will jumpme on this—permitting, as a war-time measure, 
the welding of things that I think should be unwelded, 
not that I am against welding in general. I am talking 
particularly about truck side frames. Coupler yokes you 
can weld now and, of course, you can weld couplers to 
almost any degree. I would like to have some discussion 
on the inspection with Magnaflux or any other suitable 
means, if Magnaflux is not suitable, of the welded repairs 
of truck side frames. 

Through the years, we have made inspection of new 
truck side frames in the foundry. If anybody welded, 
no matter how slight a shrinkage crack in a tension 
member, we would reject the frames. The manufacturers 
of the frames didn’t kick on that. They felt the same 
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way. And now they permit welding in railroad shops 
where the welding conditions, I hazard a guess, are not 
anywhere near what they are in the foundries where 
the frames are produced. If we can inspect the results 
of that welding work in some way and assure ourselves 
it has been properly done, it would be very worthwhile. 
Whether that will remain in the interchange rules of the 
A. A. R. after the war is officially over, I don’t know. | 


It was put in as a war-time conservation-of-material 
measure. It may have been entirely justified at the time. 
This isn’t the place to debate the wisdom of the A. A. R. 
rules, but that particular change brings up a problem 
appropriate to this meeting. 

A question has come up as to whether or not we ought 
to inspect wheels with Magnaflux. I don’t know who is 
doing it. Mr. MecBrian said they had experimented a 
little bit with it on his railroad. We don’t on ours and 
I have no knowledge whatever as to what other railroads 
are doing. We do have wheel failures of types of pro 
gressive fractures, particularly thermal cracks, seams in 
iron wheels and, if we know they were there sooner, we 
could take the wheel off and save ourselves an accident. 
I think that would be an excellent item for discussion 
if any of you have thoughts on it. 


Inspection Cost a Factor 


In car parts, we usually have a good many and the 
question of the economics of inspection with Magnaflux 
comes in because the sheer physical labor of handling 
axles and other heavy things up to a Magnaflux bench 
or getting the Magnaflux machine to the testing station. 
no matter how you do it, may be an expensive operation, 
if not properly done, and we all know that our manage- 
ments tend to question an operation if it is too expensive. 
I would like to have some talk, if we can this afternoon, 
on the mechanical layouts, mechanical handling methods 
of inspection with Magnaflux of car axles, for instance. 
That is one of the main items. How do you get them all 
together? Do you inspect them with Magnaflux before 
you turn the journals and wheel seats or afterwards and 


how do you handle them, lay them out on skids, or what? 


Some of us must have better methods of doing that than 
others. We can contribute a great deal to the economy 
of inspection with Magnaflux, if it is efficiently handled. 


Discussion 


Ray McBrian (D. & R. G. W.): In the last four years, 
on all new car orders, we have been inspecting all axles. 
We worked out with one of the steel companies an ac- 
ceptance and rejection clause. It is about half a page in 
length, and briefly, it is this. We accept nothing that 
shows by Magnaflux as transverse defects. For example. 
year before last, we inspected 2,000 axles on 500 cars 
and we scrapped two axles with transverse cracks in the 
center of the axle. 

Any seams or discontinuities that are found that in- 
tersect the machined fillet or the machined surface and 
cannot be removed will, of course, result in scrapping the 
axle. We do not inspect the axles on mill inspection. 
The axles are shipped to the car builder. We send our 
Magnaflux operator and the Magnaflux machine back to 
the car builders and set up as the axles come off the 
lathe to do our inspection there. We are now inspecting 
axles at one of the steel car companies. We just had 
an order for 250 more ballast cars, which went to another 
car company, and included our inspection with Magna- 
flux clause and they wrote back and told us that if we 
persisted in this, it would require a large extra because 
it required Magnaflux quality steel We sent them a 
copy of our specifications, which had been agreed on 
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with the steel company as to what was acceptable and 
what was not, They wrote back and told us that it was 
entirely satisfactory and they will go ahead with the in- 
spection with Magnaflux. 

Gordon Adler (A. T. & S. F.): The Santa Fe has 
similar specifications, I don’t know whether it is a manu- 
facturer’s specification but our inspectors use it and, as 
I recall, it says that all seams over 114 in. will be totaled 
and if the total length is over 214 in., we reject the axle; 
or, if there is any seam ¥% in. long, it would be cause for 
rejection. If any of the seams lie in the fillets or over 
the corners, they won’t be acceptable. That applies to 
the journals and the dust guard collars and the wheel 
seats. We are not so particular for the body of the axle. 
That applies to longitudinal seams; transverse seams are 
all out—we won't take those. If there is any machining 
to save the part without reducing its strength or going 
helow the minimum specified dimensions, we will accept 
the machining. 

There is a possibility that Magnaflux will extend the 
seam a little bit longer than ordinarily found by visual 
examination. As far as I have been able to determine 
there isn’t much advantage in going to Magnaflux, al- 
though we did use it on the one occasion to be sure of 
ourselves. Specifically, we were using it on hollow, 
seamless axles and we were interested in going into the 
bore of the axle to find out what condition existed in the 
bore. In doing that, of course, we were able to get the 
seams on the surface too. 

A. S. Pedrick (S. P.): We are working toward the 
inspection with Magnaflux of all dismounted car axles. 
I would like to have a little discussion as to the exact 
method of inspecting car axles. Our present recom- 
mended practice is to use a three-turn coil and alternat- 
ing current of about 400 amp. We thoroughly inspect 
the axle with the coil-over the entire length and then 
as an additional test, if we find any seams, we use the 
leeches. Usually, we can pick up some longitudinal 
seams by twisting the coil and distorting the field. This 
gives us an indication that there is something there and 
by giving the axle the leech test, we usually can find 
extensive seams. I was wondering just what other 
roads are doing, whether they are using the leech test 
or circular magnetism on axles. Although many seams 
may be found using a circular magnetic field, I realize 
that these seams are usually not of serious nature and 
axles are seldom scrapped from that cause. 

Russell Herman (Southern): I can tell you, roughly, 
our procedure. We have just recently started on a large 
scale, but have been using Magnaflux for about a year 
and a half on a rather small scale and in locomotive 
shops. Before we started or made any move at all in 
the wheel shops, we made some investigation and gave 
thorough consideration to several different schemes. We 
were quite interested at the start in the yoke method 
of testing which, you know, is being used on at least one 
eastern railroad. We constructed one of those machines 
and tested it out in comparison with the a. c. machine 
but decided the a. c. machine would give us a much 
more definite indication of the crack than we got with 
the d. c. yoke machine using the wet method. We are 
going to have to keep close check on our testing opera- 
tion because there are times when the man assigned to 
the machine will change to other work. Test benches 
nave been constructed out of structural steel with over- 
hanging supports for the axle. The axle itself is 
mounted on a roller bearing faced with fiber or bronze 
to avoid scarring the journals. 

We use a movable coil. The bench is something simi- 
lar to an ordinary lathe so that the coil can be moved 
hack out of the way, and that lets us handle an axle in 
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and out of the machine with an electric hoist which saves 
labor and time. We make three passes over the axle 
with the coil, covering about one-third of the axle on 
each pass, and use the powder blower since that speeds 
up the operation quite a bit as compared with a shaker. 

Mr. Pedrick: In regard to the leeches—to what extent 
do you use them? 

Mr. Herman: We haven’t given any consideration at 
all to the leeches for circular magnetization. We felt that 
the longitudinal seams or fissures are not important but 
may change later on. At present, we are interested only 
in the transverse cracks. 

Regarding records, as far as freight car axles are 
concerned, we don’t keep any record. That is, there is 
no means of keeping the record of the origin of the axle, 
the date it was purchased, or where it came from. We 
have three report forms. The shop making the test 
keeps a record of the nuntber of axles tested. After the 
test is made, they brush with a yellow paint on the 
center of the axle the date and the letters “MF” to in- 
dicate that it was inspected with Magnaflux on a certain 
date. Once each month, they get a summary of the 
total number of axles tested during the particular month 
in that shop and send that form in to the general office. 

In addition, they send in individual forms covering all 
broken parts indicating on them where the crack was 
found, the extent of the crack, and any other information 
that they can furnish. On roller bearing axles or any 
other axles that are stamped, they furnish detailed in- 
formation of the stamping, the date the axle was manu- 
factured, etc: The same thing applies to locomotive 
parts, so what we secure from the shops are, individual 
reports on each scrapped part. We secure a monthly 
summary of the total number of parts tested and the 
number found cracked and the number reclaimed. When 
it comes to passenger cars or locomotive equipment, the 
shops keep an individual form for each locomotive going 
through the shop and they list on it all the parts that 
are tested, together with the parts that were found 
cracked and reclaimed. We feel with that set of forms, 
which is similar to those in use on the Baltimore & 
Ohio, the Norfolk & Western, and various other rail- 
roads, we have a complete record of the entire testing 
setup. 

Mr. Max Herzog (Frisco): I was interested in Mr. 
Herman’s statement that they attach no importance to 
longitudinal seams. I would like to ask if anyone has 
any clearcut evidence that longitudinal seams in an 
axle ever caused a failure. I have never seen any and if 
that is generally the experience, there seems to be no 
reason for testing for seams with Magnaflux. Test only 
for transverse cracks. 

Mr. Pedrick: I have found that when a few seams 
are located by the coil method, twisting the coil and put- 
ting the leeches on, there are times when there are hun- 
dreds of seams and some of them extend right through 
the wheel seat and into the journal and they were en- 
tirely overlooked by other methods of inspection. 

Mr. Herzog: Have you ever seen a failure? 

Mr. Pedrick: I can’t say I have, but the seams exist 
and they can be found readily with circular magnetism. 

J. D. Mays (F. E. C.) : I have seen longitudinal cracks 
in an axle open up the entire length of the journals. I 
have found them in my shop and removed them for that 
purpose. 

Chairman Bryant: Was that associated with overheat- 
ing, Mr. Mays, or under normal operation? f 

Mr. Mays: At the time the axle came to the shop it 
showed no indication whatever of overheating, although 
I did assume it originally started from that. ; 

C. R. Pflasterer (U. P.): On the Union Pacific, we 
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have tound we can trace it to a longitudinal seam. 
inspect them with Magnaflux. 

H. G. Moore (A. C. L.): I would like to ask Mr. 
Herman in regard to the method he uses of inspecting 
the axle with Magnaflux. Do you turn the wheel seat 
before you make the inspection with Magnaflux ? 

Mr. Herman: As I understand it, some railroads make 
a practice of testing when axles come in the shop. How- 
ever, those same railroads make a second test after the 
axles are machined. It seems to us that there are 
numerous small cracks you might find before turning 
that, after you turn the wheel seat, would be turned out, 
and it is our practice to test the axle after it is machined, 

Mr. Moore: I wonder if there is anyone present that 
has had the experience of testing with Maguatlux betore 
they were machined? The point 1 am making is, after 
a journal is turned and burnished, the roll will tend to 
conceal the crack that might exist there. 1 wonder if 
Magnaflux would detect cracks after the surface has 
been rolled. 


We 


Copper Penetration Cracks 
J. J. Laudig (D. L. & W.): I have never found that 


Magnaflux properly shows when an axle is overheated. 
The, cracks that come from overheating are not exactly 
open cracks, but they are copper penetration cracks along 
the grain boundaries of the stecl and you cannot tind 
them with Magnaflux. Any axle that subsequently fails 
wipes out all opportunity to find the previous overheat- 
ing that occurred unless the axle happens to fail by 
fatigue, in which event you will find it. Otherwise, it 
usually develops a secondary overheating of the journal, 
the copper penetration proceeds much deeper and you 
get a burned off journal with just a regular copper 
penetration failure. 

It seems to me that the A. A. R. should anticipate this 
condition and change the kind of a journal back that is 
now being used, because copper penetration is the thing 
that we have to guard against. We have it ever present 
with us within 4% in. of the journal and, when the brass 
comes in contact with the steel under bending and stress, 
you get copper penetration. Magnaflux does not pick it 
up because there is no actual opening of the crack there. 
I think that the problem of overheating of car journals 
is something that is very important and has to be given 
added consideration. 

W. E. Thomas (Magnaflux Corporation): May | ask 
Mr. Laudig how deep this copper penetration goes? 

Mr. Laudig: I have specimens that were taken out of 
the car shops, but I can’t tell you how far they have 
gme in copper penetration. After you have the first 
overheating, which may not respond to Magnaflux, you 
develop a second hot box afterwards and copper pene- 
tration definitely goes on, but I have penetration any- 
where from 4% in. on down to 1 in. under the surface. 

C. E. Betz (Magnaflux Corporation): For the pur- 
poses of inspection with Magnaflux, a crack and a line 
of copper penetration are entirely similar, so that we 
would expect it to be just as easy, if the magnetization 
procedures are right, to show copper penetration as it 
would be if the same amount of metal were open by a 
crack; but actually, I believe, the reason that the copper 
penetration of heated journals does not always show well 
with Magnaflux is that at the surface where the copper 
enters the journal, you do not have just a single line 
of copper penetration. You have a number of small en- 
tering points which then tend to work together and 
deeper down, perhaps, become a more concentrated 
penetration. It would seem to me that the proper time 
to inspect journals which may have had copper penetra- 
tion is after turning because, then, you are down into the 
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metal far enough that you may be able to pick up the 
copper penetration area, due to the fact that it is more 
likely to be a single line of penetration at that depth. 

As regards the effect of burnishing in Magnaflux in- 
spections, we definitely prefer to see the inspection made 
before burnishing, because the burnishing operation tends 
to seal colud-worked metal over the surface of the crack 
and make» it, if not unfindable, certainly more difficult 
to find. The shallower the crack, the harder it is to 
find after burnishing., The deeper the crack, the less 
detrimental burnishing is with Magnaflux inspection. 


Truck Side Frames | 


Chairman Bryant: I am still hoping somebody will 
talk about truck side frames. 
offers on that. 

Mr. Reid: I don’t know of any road that is checking 
truck side frames in their normal procedure, but just 
out of curiosity we checked one the other day and found 
a crack probably three inches long going through both 
sides of the cast steel frame. I think now they are going 
to give serious consideration to checking all frames. 
This particular one was just accidental. 

Chairman Bryant: Would you like to say how you did 
it? | think that would be interesting. How did you 
effect the magnetization? 

Mr. Reid: We just put a cable through one of the large 
openings in the frame, wrapped it around one section. _ 
This crack was on the top member about three inches | 
from the journal box and there wasn’t any question about 
what the indication was. The crack went through the 
entire thickness of the frame. 

Chairman Bryant: Was the crack visible after you 
had located it with Magnaflux and knew where it was? | 
Mr. Reid: After we had cleaned it with a wire brush, 

we could see it. 

Chairman Bryant: Was that a T-section, L-section, 
or U-section that you tested ? 

Mr. Reid: I believe it was a U-section frame. I 
couldn't be positive. 

Chairman Bryant: As far as I know, no truck side 
frames are being made today except the U-section. 

Mr. Thomas: What do you think about welding re- 
pairs on such cracks? 

Chairman Bryant: If I am in good mental shape and 
remember the interchange rules correctly, it is now for- 
bidden to weld cracks in truck side frames of angular 
or T-sections. There must be some interchange experts 
here. 

Member: That is right. 

Chairman Bryant: You can’t weld them, but you can 
weld the present U-shape section. You have to stress- 
relieve. I am still dubious about it, though. 


I can't seem to get any 


Passenger Car Equalizers 


Mr. Crossett: About two years ago, we instituted a 
program for equalizers where the fillet was ground out 
with a 11⁄4 in. radius. The radius was measured an! 
all the forging holes and wrinkles were ground free an‘ 
the equalizers inspected with Magnaflux. As of today. 
we haven’t had one of those fail. We also, at the same 
time, throw out equalizers that have any welding on 
them, not that we object to welding along the pedestal 
faces, but in some cases, we have had equalizers fail 
where the cracks were underneath the welds. The welds 
covered up the cracks and couldn’t be followed. So, at 
the same time, we throw out all the welded equalizers. 

Chairman Bryant: That is standard practice on the 
Milwaukee? 

Mr. Crossett: Yes, sir. The only welding we permit 
now is to put a pad on, and that pad is welded along 
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the outer tace at the ends of the equalizer and not where 
the slot fits over the drilling box. Jt is all out in the 
unstressed areas. 

Chairman Bryant: I am thinking about my own rail- 
road. We weld them. Does anyone else have comments 
on the equalizer problem? 

Member: Ours are brought into the main blacksmith 
shop first. They are brought back and gaged. They 
are then normalized. Then, they are tested with Magna- 
flux and inspected afterwards. 

E. J. Hausbach (Wabash): I would like to ask the 
gentleman if they weld up the box seat of the passenger 
car equalizers when worn, and how far back on the box 
seat of the equalizer they go with the welds? Do they 
build up the box pad back to the fillet of the throat or 
fillet ? 

Mr. Crossett: You mean on new pads, sir? 

Mr. Hausbach: Yes. 

Mr. Crossett: Well, all the welding there is, is a little 
half-round groove that fits over the journal box. All 
the welding is confined to the outside of that groove. 

Mr. Hausbach: You don’t weld up any of the ends of 
equalizer seats that fit on the journal box? 

Mr. Crossett : No, sir. 

Mr. Hausbach: We weld or build up worn equalizer 
box seats but do not weld back to the fillet or throat. 
We leave the original fillet or throat in the equalizer. 

Chairman Bryant: That has been our practice also. 

Mr. Hausbach: When equalizers are worn to the limit, 
we build or weld them up to the standard thickness 
and when again worn to the limit, we do the same thing 
over again. If they wear below the limit, we scrap the 
equalizer. All equalizers are brought in the shop, sand 
blasted, and inspected with Magnaflux. If no defects 
are found, they go to the blacksmith shop and are built 
up to original thickness, then annealed. When brought 
back to the machine shop to be machined off, they are 

inspected with Magnaflux before being machined and 
again after machining. 

The 314 in. limit was only used for an illustration, as 
we have a minimum and a maximum thickness for each 
end of the passenger car equalizers which are made from 
.1010 low carbon steel. 


Brake Beam Tension Rods 


W. P. Stewart (I. C.): I wonder if anybody has had 
any experience in using Magnaflux on the threaded end 
of a brake beam tension rod, where they are used 
second-hand? Can those fractures or cracks be dis- 
covered down in the threads. 

Co-Chairman Betz: I don’t say that I know anything 
about that particular problem, but finding cracks in 
threads on bolts and soft materials is one of the common 
problems that use of Magnaflux is called upon to solve 
in other industries; so, I would say in answer to your 
question, it can be done. 


Spraying Priming 
Coat on New Lumber 


Special spray-painting equipment is used to put a prim- 
ing coat on the large volume of new lumber prepared by 
the Canadian Pacific at its Angus shops, Montreal, Que., 
tor use in the construction or repair of freight and pas- 
senger cars. 

The equipment, made at the shops, consists of an en- 
closed portable metal cabinet through which the boards 
are passed and painted by a battery of spray nozzles as 
they go through. An air motor rotates a roller at one end 
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Five nozzles on one side are positioned to spray paint on the top, 
bottom and one edge of each board—A similar set of nozzles is 
located on the opposite side of the cabinet’s interior 


of the cabinet which pulls the boards into the cabinet and 
also forces them through as successive pieces are placed 
on the roller. Inside the cabinet a battery of spray noz- 
zles are located on both sides and are positioned to spray 
paint on all of the sides and edges of the boards as they 
pass once through the cabinet. By the operation of valves 
in the air lines the nozzles on any one pipe line may be 
adjusted or turned off or on as required. The bottom of 
the cabinet acts as the paint reservoir and the paint is 
drawn from that location to each nozzle by the action of 
the air passing over the end of a pipe leading from each 
nozzle to the bottom of the tank. The boards are carried 
on three rollers inside the cabinet, the rollers being lo- 


The spray-painting cabinet in operation 


cated with respect to the nozzles so that the laf are 
above and below the boards as they go through. A cover 
is hinged to the top of the cabinet to facilitate th replen- 
ishment of the paint supply and adjustments to fle equip- 
ment. To keep the paint from being sprayed tough the 
openings for the boards the openings are potected by 
canvas. ; 

Two men operate the equipment, one mag feeding the 
lumber into the cabinet and one man remoyfg the boards 
and piling them directly on a wagon for npvement to the 
car shops. As the lumber has been kiln died the applica- 
tion of the priming coat protects it frompicking up mots- 
ture while it is in storage awaiting useAnd also acts as a 
base for the finish painting operation. 
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On this page are shown two handling devices used at the 
Glenwood wheel shop of the Baltimore & Ohio. Above 
and at the left is the device used with cranes on the Niles 


boring mills to lift wheels on and off the machines. Below 
and at the bottom of the page is shown the wheel dolly 
employed to hold the wheels in a vertical position after 
the axle has been removed at the dismounting press and 
before the axle is applied at the mounting press—The dolly 
runs on tracks located below the floor level. [Other wheel 
and axle handling devices used at this shop will be de- 
scribed in subsequent issues—Editor] 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Engine Failures 


[In a preceding issue appeared an abstract of the paper 
entitled, “Engine Failures,” presented by James Grant, 
superintendent of motive power, Atlantic Coast Line, be- 


fore a meeting of the Southern & Southwestern Railway - 


Club, at the Ansley Hotel, Atlanta, Ga., on September 
19, 1946. In this issue an abstract of the written dis- 
cussion of the subject by A. T. Miller, assistant superin- 
tendent of motive power, Atlanta & West Point, and his 
answers to questoins from the floor appear. Additional 
oral discussion of the paper will be published in a later 
issue—Editor. ] 

One of the most important things in connection with 
efforts to prevent engine failures is good close inspection, 
and regular inspection. At each monthly, quarterly and 
annual inspection, certain inspections and tests are made 
that are in addition to those required by the Federal 
inspection rules. These additional items have been 
adopted, one at a time, over the years, and each is the 
outgrowth of some actual experience. By providing a 
regular supplementary inspection form on which these 
items must be reported in writing and by gearing these 
inspections with the Federal inspections we made sure 
that none of them will be overlooked. The additional 
items are given below. . 


Monthly Inspection 


Close and open valves to Prime cylinder protection 
valves to test operating screws, and also burn out control 
pipe. 

Remove bonnet to valve in pipe from blow-off cock to 
remove scale or bolts. 

Remove bonnet and examine discs to cut off valves in 
boiler checks. 

Oil reverse gear valve and cylinder. 

Clean feed valves. 

Examine cylinder drain pipes. 


Quarterly Inspections 


Same items as covered by monthly inspections with 
following additional items : 

Remove low water alarm drop pipe plug and examine 
and clean drop pipe. 

Remove and clean out whistle and valve to low water 
alarm, 

Remove, clean and repair pump governor. 

Test and repair signal equipment each six months or 
at every other quarterly inspection. 

Kemove and anneal steam gauge syphon. 

Test steam line to power reverse gear. 

Remove all rods from engine, clean and inspect for 
worn bushings and Magnaflux. 

Remove all knuckle pins and examine for fits in rods. 

Remove cylinder and valve heads. Clean carbon from 
valves and gauge steam cylinder piston heads for wear 
(limit 14 i). 

Examine valve stem fits. 

Remove and examine valve stem keys. 
, Remove engine truck and trailer truck brasses for 
inspection. 

Remove all tender brasses and wedges for inspection. 

Remove and clean generator governor and set voltage. 

Remove and graphite all caps, plugs, etc., used for`sub- 
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stituting hose for métal conduits on both engine and tank. 
Remove and place in good condition all emergency 
tools and supplies. 


Annual Inspections 


Same items as covered by monthly and quarterly in- 
spections with following additional items: 

Examine throttle rigging and throttle box inside boiler. 

Examine drop pipe to low water alarm over crown 
sheet. 

Examine drain valve nipple to water column. 

Anneal draw bars. 

Remove back tender coupler and draft gear for in- 
spection. 

Apply hydrostatic and hammer test to main reservoir 
each twelve months instead of eighteen months (I.C.C. 
requirements are to apply hydrostatic test every 12 
months and hammer test every 18 months). 

When the locomotives are sent to outlying points or 
assignments where no maintenance forces are available 
they are, of course, given Federal inspection just before 
being forwarded and in addition certain special inspec- 
tions and tests are made (and reported in writing) to 
insure the locomotive being in condition to remain on 
the assignment until it has to be relieved or worked back 
to shop for the next Federal inspection. Each inspec- 
tion or test is signed for by the individual making it and 
the entire report certified by the foreman. The items 
are: 


Driving boxes repacked with full grease cakes 
Engine truck boxes repacked and brasses examined.... 
Tender truck boxes repacked and brasses examined... . 
Engine truck lateral checked .. 0.0.22... 0.2.0 e ee eee 
Valve motion pins and bushings checked ............ 
Crosshead gib lining 
Rod bushings checked for wear and lateral .......... 
Driving springs, hangers and equalizers 
Brake beams, hangers, hanger pins and shoes 
Valve stem packing 
Piston rod packing 
Air pumps and brake valves tested ................- 
Engine brakes adjusted 
Tender brakes adjusted ............ 0.00. e ee ee eee 
Sufficient adjustment in buffer wedges .............. 
Front end and ash pan 
Flues clean and tight 
Brickiarch::..c5sc.ccaincete ohare ee hye key 
Tools and equipment in supply box 
Other standard emergency tools and equipment ...... 
Tire wear Thickness 
Flange thickness 
I have personally inspected and supervised work on 
this locomotive and certify it to be in condition for a 
full period of service. 


eee em wer emer rere err eee ee ervene 


ec 
ee cy 


ec 


ee 


a ey 
re ry 


er 


CC 


eceooooseooesecsoeseoocesosososso 


Foreman. 

We feel that these practices have been quite helpful 
to us in our efforts to keep down failures. Of course, the 
whole idea is that everybody makes certain periodic in- 
spections over and above what is required by Federal 
rules and we have merely gotten them all together and 
tied them in with our regular Federal inspections and that 
form is filed just the same as the Federal report. 
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Oral Discussion 


Q.—How often do you magnaflux rods? 

A.—At every quarterly inspection when they come 
down. 

Q.—How often de you blow flues and examine the 
front end? 

A.—We are supposed to do that every trip. 

Q.—How long does it take you to get quarterly in- 
spection ? 

A.—We usually take about eight hours; we clean all 
our rods and send them to the magnaflux machine. 

Q.—How many men does it take to do it in eight 
hours? 

A.—We use one pipe man, one air man, one cab man 
and two floor machinists. Of course the pipe man, the 
air man and the cab man are only used part of the eight 
hours. 

Q.—How many man hours does it take to make an 
inspection including men making parts, etc.? I want 
the full details on it—I have never been able to do it in 
eight hours. 

A.—Lots of times you can do it in less than eight 
hours, taking in the blacksmith work or Magnafluxing ; 
just throwing the rods on the floor and cleaning them. 
We make it most of the time with two men and most of 
the time in less than eight hours. Just the other day we 
gave a big locomotive a quarterly inspection, including re- 
newing two rod bushings, two knuckle bushings, pulled 
valves and cleaned carbon; we built up both piston heads, 
turned them and finished in eight hours. 

Q.—How many miles do you get per engine failure? 

A.—I haven’t figured it out on just that basis but I 
do have these figures for the year 1945, and considering 
only mechanical failures we handled 18,975 trains with 
99.42 per cent reaching the final terminal without me- 
chanical delay and for the first six months of 1946 we 
handled 10,350 trains with 99.78 per cent reaching final 
terminal without mechanical delay. 

Q.—Do you use sectional packing and what mileage 
does it give? 

A.—Yes, we use sectional cylinder packing and it or- 
dinarily runs from shopping to shopping. 

Q.—Do you remove rods on quarterly inspection? 

A.—Yes, we remove and Magnaflux all rods at each 
quarterly inspection. 

Q.—Do you take the rods off or just the collars off? 

A.—We take the rods off and put them on benches 
and caliper the bushings and pins. 

[Remarks by questioner—Before we got all this mod- 
ern machinery we used to have rods lying all over the 
place in the roundhouse, but now we find it to be cheaper 
and better not to tear all these parts down. We had lots 
of failures by disturbing some of the fits, and I am of 
the opinion that it is better to leave them alone at 
times. ] 

A.—We, of course, could be wrong, but we feel we are 
benefiting ourselves by what we do. 

Q.—Don’t you keep a record of the work you do on 
these quarterly inspections, so you can go through it and 
analyze it so you can extend some of this work and 
probably make it six or nine months on some jobs? 

A.—We have made some changes in this program from 
time to time as experience indicated that it could be safely 
done. 

{Remarks by questioner—We use a similar form, our 
Form 97-A, but we check those things with our mechani- 
cal engineer and sometimes we find we can run a par- 
ticular job considerably longer and there is no point in 
taking down that particular part for inspection. | 

A.—When you have an assembly that is working all 
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right and you can be assured it will run without taking 
it down, then it is of course advisable not to disturb it 
We go over it all but we do not take our valve motion 
down, other than eccentric rods. We keep records on 
all parts and the foreman can pretty nearly tell in ad- 
vance whether he will need any bushings for a particular 
engine, but we don’t tear the valve motion down. We 
have a form and every man who works on that particular 
engine has to sign it when he gets through. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Water Flow 
Through Globe Valves 

Q.—When placing a globe valve in a water-pressure line is 
the quantity of water passing through the pipe curtailed to any 
extent? Are not most commercial globe valves designed to give 
a flow equivalent to the pipe size?—R. E. M. 

A.—The discharge of water through globe valves under 
a given flow pressure depends primarily upon the type of 
valve considered. The Crane Company has conducted 
tests on various types of globe valves in sizes up to and 
including 214 in. and has determined that the flow 
through a globe valve is, roughly, one-half of the flow 
through a short pipe of the same size. 


Removing Grates from 
Locomotives to Be Stored 

Q.—When storing a locomotive for a considerable period of 
time, should the grates be removed?—R. D. K. 

A.—It is not necessary to remove the grates from 
the locomotive for the period during which it is stored. 
However, it is good practice, on locomotives having 
grates on which the grate bars are supported on side 
frames fastened to the side sheets, to remove the grates 
prior to placing the locomotive in storage. The fire- 
box side sheets behind the side frames should be thor- 
oughly cleaned by sand blasting and a rust-preventative 
paint applied to this surface to reduce the possibility of 
the sheets corroding while the locomotive is in storage. 


Applying 
Boiler Studs 

Q.—Is it necessary to remove and reapply all studs in a 
boiler backhead when applying a new set of staybolts using 
welded type sleeves? In applying boiler studs to the shell of 
a boiler, should the stud be screwed in the entire thickness of 
the plate or is a depth equal to the diameter of the stud 
sufficient?—J. E. B. 

A.—It is good practice to renew all studs in the back- 
head within a radius of six inches of a newly welded 
staybolt sleeve or staybolt hole, or a stud hole that has 
had the staybolt or study removed by using the acetylene 
torch to assure against leaky studs caused by the ex- 
pansion and contraction of the boiler plate in the area 
around the staybolt or stud holes being welded or 
burned. 
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Boiler studs in the shell of a boiler should be applied 
so that they extend through the thickness of the sheet or 
at least flush with the inside of the sheet. To insure 
that boiler studs enter the sheet a sufficient distance, the 
tapped hole in the sheet should be gauged so that not 
less than one thread nor more than three full threads 
remain outside of the sheet after the stud is screwed in. 


Comparative Corrosion 
Resistance of Boiler Tubes 


Q.—Do hot-drawn boiler tubes have a greater resistance to 
corrosion than cold-drawn tubes ?—F. K. R. 


A.—As far as practical experience is concerned there 
is no appreciable difference in the resistance to corrosion 
of hut-finished or cold-drawn tubes. What difference 
there is seems to favor the hot-finished tubes. The de- 
partment of metallurgy and research of a large manu- 
tacturer of boiler tubes has checked several investigations 
and references on the matter of the relative corrosion 
of hot-nished and cold-drawn tubing and has found 
that while there may be some evidence that the hot- 
fimshed tubing corrodes less than the cold-drawn, the 
difference between the two is not very great, although 
it is sufficient for them to be inclined to favor the hot- 
finished tubing in this connection. 


Locating Staybolts 
Around Stoker Tubes 


Q.—On our locomotives equipped with Duplex Stokers, the 
boiler has two 12-in. diameter stoker tubes in the back head for 
the stoker distributors. These stoker tubes pass through the 
back head and firedoor sheets and are welded in place. A question 
has been raised as to the correct location of the staybolts sur- 
rounding the stoker tubes, i.e., the distance from the outside 
of the stoker tube to the staybolts. Should this distance be 
limited to one-half of the maximum staybolt pitch of the flat 
plate?--K. J. F. 


A.—-The A.S.M.E. Code for the construction of Power 
Boilers give the following rules for firedoor holes which 
would also be applicable to the stoker tubes outlined in 
the question. i 

Rule 186 (d) 

Fusion welding may be used in the fabrication of door 
holes; provided the sheets are stayed around the open- 
ing in accordance with the following : 

(1) If both sheets are flanged, the distance from the 
point of tangency of the flanges and their respective 
sheets to be the center line of the staybolts shall not 
exceed the permissible pitch as specified in Par. P-199. 

(2) If either or both sheets are not flanged, the 
distance from the root of any weld to the center line of 
the staybolts does not exceed one half the permissible 
pitch as specified in Par, P-199. 

The fit-up of the several parts of a fusion-welded 
door opening shall be such that the maximum gap be- 
tween the two plates to be joined by welding shall not 
exceed 1 in. 


Rule 199 (a) 


Beveling Sheets 
Preparatory to Welding 

Q.—In preparing shects for welding it has been our practice 
to bevel the edge of the plates either by chipping or machining. 
Is it satisfactory in applying firebox sheet patches to use sheets 
having the edges beveled with an acetylene torch?—F. M. I. 


A.—Several extended investigations have been made 
to determine whether there is any difference in the 
physical properties of a welded joint made with the edges 
beveled with an oxy-acetylene torch. The net result 
was evidence that with the reducing atmospheres that 
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are commonly developed in fusion welds applied with 
the modern improved processes, the flame-cut edges tend 
to give a somewhat improved condition in the deposited 
metal as far as porosity and slag inclusions are con- 
cerned. As a result of the published reports on these 
investigations, various code-making bodies have removed 
all restrictions pertaining to welding on edges or surfaces 
that have been prepared by flame-cutting, provided the 
carbon content of the steel does not exceed 0.35 percent. 
In general, flame-cutting is considered beneficial as com- 
pared with other methods of preparing plate edges for 
welding. 


Effect of Tube Length 
On Steaming Qualities 

Q.—What effect does the length of the tubes of a tocomvotive 
boiler have on the steaming qualities of the locomotive? Are 
long or short tubes the most advantageous ?—R. E. K. 


A.—A locomotive boiler having short tubes will give 
a greater evaporation per foot of tube than a boiler hav- 
ing long tubes, but the long-tube boiler will have a 
greater evaporation due to the fact that the longer tubes 
give additional heating surface even though the evapora- 
tion per foot of tube is less. A boiler having short tubes, 
while giving a greater exaporation per foot of tube, is 
not as efficient as a long-tube boiler because the hot gasses 
pass through the short tube more rapidly than through 
the long tube boiler. Thus the smokebox temperature 
of the short-tube boiler is much higher than that of a 
long-tube boiler, indicating that much of the heat that 
could have been used for evaporation is passing out 
through the smokestack. 

However, increasing the length of the tube does not 
add proportionally to the steaming qualities of the boiler. 
The following table from The Steam Locomotive by R. P. 
Johnson gives the additional heat absorbed by lengthen- 
ing boiler tubes. 


Additional Heat Absorbed by Lengthening Boiler Tubes 
Heat Taken Up 


Asa Asa 
percentage percentage 
heat of heat 
In B.T.U. in taken up by 
Item per hour coal fired 19-it. flues 
Heat taken up by firebox. .......... 29,050,000 28.0 43.0 
Heat taken up by 19-ft. flues ....... 38,220,000 37.0 57.0 
Total heat takenup.............. 67,270,000 65.0 100.0 
Additional heat taken up if flues are 
are lengthened— 
from 19 to 20 ft... 40,000 0.39 0.60 
from 20 to 21 ft....... 0. 02... 23,000 0.22 0.35 
from 21 to 22 ft... hie 23,000 0.22 0.35 
from 22 to 23 ft........ 19,000 0.18 0.28 
from 23 to 24 ft.... ar 19,000 0.18 0.28 
from 24 to 25 ft....... à 12,000 O.1t 0.18 
Additional heat taken up if flues are 
lengthened from 19 to 25 ft...... 136,000 1.3 2.04 


Welding Restrictions 

Q.—Why is it that we are allowed to weld all over the fire- 
box of our locomotive boiler, including the seams, staybolts, 
patches, syphons, etc., yet welding is strictly prohibited on the 
shell of the same boiler ?—F. E. K. 


A.—Welding is permitted on the firebox of a locomo- 
tive boiler where the strength of the structure is not 
dependent on the strength of the weld. Fireboxes are 
so constructed that practically the entire load or pres- 
sure on the plates is carried by the staybolts, and for this 
reason the welding of seams, patches, etc., is permitted. 
On the shell of the boiler the load or pressure is carried 
entirely by the plate, and therefore anything that effects 
the strength of the plate also effects the pressure that 
can be carried by the boiler. 

Welding is prohibited because no definite value can 
be given to the strength of the welds unless they are 
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made in strict accordance with the welding procedure 
given in Section 9 of the A.S.M.E. Boiler Code Rules, 
the welds X-rayed, and the boiler stress-relieved in a 
furnace of sufficient size to take the boiler as a unit. As 
it is practically impossible to make welds on boilers that 
will conform to the requirements of the A.S.M.E. Code 
in Railroad Shops and Engine Houses, welding on the 
shells of locomotive boilers is prohibited. 


Air Brake 
Questions and Answers 


The 24-RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


47,9—Q —Describe the main reservoirs. 

A.—Main reservoirs are used to store and cool the 
compressed air furnished by the air compressor and to 
collect moisture. Each reservoir is provided with a 
drain cock by means of which all residue may be drawn 
off at frequent intervals, as water or oil collecting will 
soon materially decrease the air storage capacity. 

480—Q.—H ow are these reservoirs identified? 

A.—All main reservoirs are numbered serially before 
leaving the factory and a certificate is furnished, setting 
forth in detail the design, material, construction and test 
with a detachable portion covering the specific informa- 
tion which the Interstate Commerce Commission now 
requires all interstate carriers to file. 

481—Q.—What type reservoirs are recommended and 
why? 

A.—Enameled reservoirs are recommended on account 
of their durability and protection against corrosion, 
oxidation, etc. These reservoirs are enameled by a 
special process both inside and out. 

482—Q.—How should the main reservoir capacity be 
arranged? 

A.—It is recommended that the main reservoir capac- 
ity be diveded into two or more reservoirs of such suit- 
able dimensions, so located and connected by piping, as 
to give the greatest possible radiating surface for cool- 
ing the air to atmospheric temperature, and consequently 
inducing the precipitation of moisture before the air is 
used in the brake system. 

483—Q.—Does it make any difference as to the location 
of main reservoirs? 

A.—Yes, they should be located in as cool a position 
as possible. 

484—Q.—Describe the flanged fittings for main reser- 
voirs. “ 

A.—As shown in the sectional view (Fig. 4), a 
forged steel flange is set into and welded to the head, 
and the reinforced fitting with copper gasket applied to 
it by four cap screws. The welded flange is suitable 
for Wabcotite flanged fittings for 2 in., 114 in., 114 in. 
or 1 in. iron pipe. The Wabcotite flanged fittings are 
available in both straight and elbow types. 

485—Q.—Describe the combined equalizing and reduc- 
tion limiting reservoirs. 

A.—These two reservoirs are combined in one welded 
tank. The larger volume is the equalizing reservoir 
which is, in effect, an enlargement of the chamber 
above the equalizing piston of the automatic brake valve, 
providing an operating volume sufficient to stabilize the 
equalizing piston against brake pipe volume underneath. 
The smaller volume is the reduction limiting reservoir 
into which the equalizing reservoir equalizes at the be- 
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ginning of a brake application from first service position 
of the brake valve and also during a safety control or 
train control application. 

486—Q.—Describe the pipe connections for the com- 
bined reservoirs. | 


A.—The pipe connections, 5 for the equalizing reser- 
voir and 22 for the reduction limiting reservoir, are 
plainly marked and are connected to marked 34-in. pipe 
connections (5 and 24) on the brake valve pedestal. 

487—Q.—Describe the functioning of the E-7-B safety 
valve—l'ig. 6. 

A.—When the pressure in cavity a under valve 4 is 
sufficient to overcome the pressure exerted by the tension 
of spring 6, valve 4 is raised from its seat. The air 
pressure then is exerted in cavity b over the full diameter 
of the valve 4 which provides sufficient extra force to 
continue the valve moving against spring 6. Air then 
flows past the valve and to the atmosphere through 
port c. While in the open position, the ‘upper end of 
valve 4 closed off communication from chamber g to 
the chamber e so that air cannot flow through bypass 
port d to the chamber e. As the pressure below valve 
4 decreases, the tension of spring 6 forces the valve 
downwardly. This restricts the opening of port c and 
at one stage in the movement opens chamber a to cham- 
ber g and to chamber c. 


488 —O.— What adjustment can be made to assist the 
spring 6 in closing valve 4 to its scat? 


A.—Although the ports f are open to the atmosphere, 
they may be so restricted by the ring & as to allow the 
pressure to build up rapidly in chamber e, assisting the 
spring 6 in closing the valve 4 on its seat. 


Machining Locomotive 
Cylinders at L. & N. Shop 


The illustrations opposite show operations in finishing 
steam locomotive cylinder castings at the So. Louisville. 
Ky., shops of the Louisville & Nashville. on a new Gid- 
dings & Lewis No. 560 table-type horizontal boring, 
milling and drilling machine, equipped with a 6-in. boring 
bar and a Universal Duplicator. 

Prior to the purchase of this machine, it was necessary 
in machining locomotive cylinders to plane the frame fits. 
splice fits and saddle radius on one machine, and bore 
the cylinders and valve chambers and slot the frame-toe 
fits on other machines. With the G. & L. machine, loco- 
motive cylinders are finished completely on a single ma- 
chine in about 40 per cent of the time formerly required. 
This is made possible due to the high speed range and 
horsepower available, which permits the fullest use of 
carbide tool cutters in the boring of cylinders and valve 
chambers and the use of carbide milling cutters in facing 
the frame fits and saddle-splice fits. 

In addition to machining locomotive cylinders, many 
other forgings and castings can be handled on this ma- 
chine that were formerly machined on planers and slot- 
ters, such as frame splices, multiple-bearing crossheads, 
die blanks, exhaust-stand faces, facing counter-balances 
on mounted driving wheels, etc., with at least a 50 per 
cent decrease in man hours over the previous methads 
employed. 

Another interesting job which is made easy on the 
G. & L. machine is the machining of locomotive steam 
pipes. Only one setting is required to face both ends 
as by turning the rotary table both joints can be faced 
square with each other. 
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Various operations in finishing steam locomot 
ngineer 


ELECTRICAL SECTION 


Locomotive cab showing the hand set, the loudspeaker over the engineman’s 
seat and the motor-generator set (upper right) 


Two units of the Sperry Gyroscope Company railroad 
radio RCU #1 have been installed on the New Haven, 
at Hartford, Conn., for use in hump yard and general 
yard and terminal operations. One unit is installed in 
a switch engine. The other unit serves as a fixed station, 
and is located in the telephone equipment room at the 
railread’s Hartford, Conn., passenger station. 

Both installations are temporary. They are being 
employed to demonstrate the advantages to be obtained 
by the use of radio during switching operations and to 
permit the railroad to evaluate the Sperry Gyroscope 
Company radio. The transmitter-receiver unit at the fixed 
station is on the floor in the corner of the telephone room 
near the coil rack. The accessories, with the exception 
of the antenna, are screwed to a board lashed to the 
coil rack. The antenna of the fixed station is mounted 
on a 22-ft. temporary mast on the roof of the passenger 
station and connected to the radio equipment about 100 ft. 
away with coaxial cable. 

Because the area to be covered at Hartford is not 
circular, a directional antenna is employed. It consists 
of four yertical di-poles which interact with one another 
to produce a radiation pattern of the desired qualities. 
This pattern is shaped very much like a daisy with eight 
petals, two of whose opposite petals are very much longer 
than any of the others. These petals are called “lobes” ; 
the two long petals are called the “main lobes,” and the 
others are the “side lobes.” The antenna is oriented so 
that the two main lobes lie in the same line as the main- 
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New Haven 


Tests 


Sperry Radio 


AHH = 


Fixed unit in passenger station 
is operated through 2-mile wire. 
line from hump office to communi- 
cate with mobile locomotive unit 


line tracks through Hartford. The side lobes then lie by 
coincidence along the side tracks to the limits of the 
terminal area. 

The main line runs through Hartford from north to 
south, and the southern terminal limit is at Newington 
Junction, a little more than 5 miles from the passenger 
station. The northern limit is about 4 miles away at 
the end of the classification yard. The eastern limit is 
beyond the enginehouse at East Hartford, Conn., about 
4 miles from the station ; and the other limits are about 
2 miles northwest on the line to Griffin, Conn., and 3 
miles southeast towards Middletown, Conn. Side tracks 
extend from all of the lines to various shippers’ plants. 
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The transmitter-receiver is mounted on the left side of the locomotive 
under the cab 
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The antenna at the station produces a radiation pattern which 
conforms to the track layout in the terminal area 


The fixed station can be operated from either of two 
points. The least used talking station is in the telephone 
room. This is used chiefly for testing and, on rare 
occasions, for demonstration. The most used operating 


position is at the general yardmaster’s office in the classi- ` 


fication yard, 21⁄4 miles from the passenger station. This 
office is not far from the hump; and although the remote 
station is in the office, it is used considerably by the hump 
conductor. 

The remote station consists of a loudspeaker and a 
push-to-talk handset. The talking battery is supplied 
locally from No. 6 dry cells. » Although 2 cable pairs 
are employed to connect the talking station to the fixed 
station, only one pair is necessary. The second pair is 
used for the pilot lights on the speaker ; but little attention 
is paid to these, and they are unnecessary to the satis- 
factory operation of the remote position. Western Elec- 


The quarter-wave folded antenna and ground plane on the 
locomotive tender 
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tric type 76A repeating coils are employed to obtain 
correct impedance matching of the speaker and handset 
to the cable pair and to the transmitter-receiver unit at 
the passenger station. Observance of standard telephone 
impedance matching practices assures minimum losses 
between the fixed station and the remote point, and more 
than adequate loudspeaker volume is obtained at the 
yardmaster’s office without using amplifiers. The func- 
tions of the radio unit at the passenger station are con- 
trolled by the push-to-talk button on the handset. This 
is connected to the unit by simplexing the cable pair used 
for talking. 

The unit in the switch engine was at first installed 
under the fireman's seat in the cab. This location inter- 
fered with the space normally used by the fireman for 
storing his clothes, so, after about 3 weeks in this location, 
it was moved outside to a position just beneath the cab. 
The former location proved the radio’s imperviousness to 
water, because it was frequently subjected to a high- 
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The fixed sending and receiving unit located in the railroad station 


pressure stream of water from the “wash-down” hose 
without being affected. Another proof of its suitability 
to railroad use was brought out when the unit was moved. 
The cab location subjected the radio to air containing 
large amounts of coal dust, and when the filter was in- 
spected at the time of the move, it was found to be 
coated with a thick layer of dust. None, however, was 
found to be in the radio chassis. 

The loudspeaker is mounted above the engineman’s 
head, and the handset-hanger is bolted to the cab wall 
in a location near his hand. The quality and volume 
of speech from the speaker is more than adequate and 
can be understood by the conductor when he is outside 
of the cab on the ground. It easily overrides the noise 
level in the cab when the engine is operating at full load. 
Likewise, neither the noise of the air brakes nor the 
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The telephone connection at the humpyard office operated by dry 
batteries and mounted temporarily on a door 


fire door opener interrupts radio communications. 

A control box is also installed in the cab, but its in- 
clusion has been found to be inadvisable because the radio 
has been turned off by the engine crew when they thought 
it was not needed. The radio is designed for continuous 
duty, and therefore, can be left running as long as there 
is steam in the boiler. 

The radio obtains power from the headlight generator, 
which furnishes 32 volts d.c., and this is converted to 
117-volt a.c. power by a “Kato” inverter. This unit has 
a 300-watt capacity and is more than adequate for 
supplying power to the radio. The operation of the 
radio does not overload the headlight generator. 

The antenna for the switch engine is mounted on the 
tender because height limitations imposed by overpasses 
do not permit its installation on the roof of the cab. A 
‚quarter-wave folded antenna is employed which is only 
a little more than 14 inches long. In order to obtain 
omni-directional characteristics, the quarter-wave antenna 
should be mounted on a flat ground plane of at least a 
quarter-wave radius with no interfering obstacles within 
this radius. This condition has been met by installing 
such a plate aft of the coal hopper, raised up above ob- 
structions on the top of the water tank. No tests have 
been made to determine the pattern obtained from the 
antenna, but the results have shown that experimentation 
was not necessary. Operation anywhere in the Hartford 
area is entirely satisfactory. 

The only feature favorable to the radio installation at 
Hartford is the central location of the passenger station. 
It is, however, located in a hollow, and the tracks at 
this point are elevated. The antenna, although mounted 
on a 22-ft. mast on the station roof, is only about 50 ft. 
above the tracks. The station is surrounded by tall 
buildings which tend to deflect the radio waves, as do 
the rolling hills which surround Hartford. None of these 
features is favorable to very high frequency radio trans- 
mission, but communication between the fixed station 
and the switch engine anywhere in the terminal area is 
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highly satisfactory. This is due chiefly to the highly 
sensitive receiver that is employed. Diffusion and diffrac- 
tion caused by the hills and buildings cause the signal 
to be very weak, requiring a high degree of sensitivity in 
the receiver. This is exemplified by the weak signal 
(indicated by the fluttery operation of the carrier-oper- 
ated lights), which exists relatively near to the station. 
As the engine gets into more open areas, the signal in- 
creases. 

The operation of the equipment has proved eminently 
satisfactory. Its use has, in many ways, saved operating 
time within the terminal area, and it has been particularly 
advantageous in improving hump operation in foggy 
weather when the hump signals could not be seen by 
the engineman. 


Applications of the Carryphone 


The carryphone, which was described in the December, 
1946, issue of Railway Mechanical Engineer, is a porta- 
ble, inductive-type communication device, developed 
jointly by the Pennsylvania and the Union Switch & 
Signal Company. The following excerpt from a paper 
on “Inductive Train Communication Systems,” delivered 
by G. W. Baughman, Chief Engineer, Union Switch & 
Signal Company, November 21, 1946, before the Com- 
munications Section of the A. A. R., adds some interesting 
information on its development and applications. 

“For a long time it was considered a practical im- 
possibility to develop a portable transmitter and receiver 
for the inductive train communication systems which 
would be comparable in any way with the walkie-talkie. 
Continued and intensive development on this problem, 
however, has resulted in what is known as a “carry- 
phone” which appears to be entirely practical, and is to 
the inductive train communication system what the 
walkie-talkie is to the radio train communication systems. 
There are now two carryphones in regular service on the 
Belvidere branch of the Pennsylvania. These carry- 
phones are quite popular with the members of the freight 
train crews who use them whenever unusual conditions 
arise. We quote from:one of the early reports from a 
field engineer on this installation, explaining why these 
carryphones are becoming popular : 

“On Monday, July 29, the BG-1 with 112 cars de- 
veloped a hot box 40 cars from the rear of the train, 
when the train was between Stockton and Lambertville. 
Conductor Hoag took the carryphone up the train with 
him to investigate the trouble. He transmitted the num- 
ber of the hot box car to Frenchtown and arranged for 
a set off, and told the engineer to go ahead. In starting 
the train, a drawhead was pulled 19 cars from the hot 
box car, and the train was stopped. Mr. Hoag imme- 
diately advised Frenchtown of the situation, got instruc- 
tions for setting the car out, set it out, coupled up and 
took off, all in less time than it would have taken him 
to walk back to the cabin car from the hot box car, 
and make his report.” 

One of the most recent applications for the carryphohe 
is in passenger train operation where tests indicate that 
it will be feasible to carry on conversations from any of 
the cars in a passenger train to the locomotive. With the 
two-channel equipment in the locomotive, it is possible 
to make an arrangement whereby conversations may be 
conducted between the carryphone in any car of a pas- 
senger train and a wayside station. The main advantage 
of the carryphone in this application is that no line wires 
are required throughout the length of the train, and the 
carryphone may be in any one of the cars. 
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Welding Equipment for 
Thawing Frozen Pipes 


Tue use of electric welding equipment to thaw frozen 
water pipes has been practiced successfully by a num- 
her of plant owners during the past few winters. Welding 
equipment offers advantages ever other electrical means 
lecause it is self-regulating and can be accurately con- 
trolled. No special equipment is necessary for doing this 
work other than reliable pipe clamps for making firm 
electrical connections. Strap-type clamps of copper, hav- 
ing ample section to carry several hundred amperes, are 
desirable. C-clamps may be used to clamp cable terminals 
directly to the pipe where necessary. A file, rasp, or 
abrasive cloth may be used to remove zinc oxide, rust, 
paint, and grease to assure a good electrical contact. 

Cable should never be wrapped around the pipe as a 
connection, since it is practically certain to loosen, and 
may cause hazardous sparking. Ordinary pipe wrenches 
are required for disconnecting piping. A portable volt- 
meter is useful for checking voltage drops and determin- 
ing the continuity of circuits. 

The connections to the welding generator are made 
in the ordinary way with the work lead and electrode lead 
both connected to the pipe on opposite ends of the frozen 
section so that the heat generated in the pipe wall by the 
passage of current will thaw the ice in the pipe. The 
method of getting at the pipe will vary in almost every 
case, but for economy, it is desirable to get as close to 
the frozen portion as is feasible without excessive digging 
in frozen ground. It is desirable to set the machine at 
the lowest current output adjustment at the beginning of 
a thawing interval to permit checking connections with 
the least liklihood of flashing. 

While the proper current for thawing pipes has been 
established as between 200 and 500 amperes, the time 
needed to complete the job varies greatly according to 
the size, length, kind, and location of the pipe, condition 
of the surrounding soil, extent of the freeze, and tempera- 
ture of the air. Tables I and II will help determine the 
various factors involved. 

While the resistances given are for direct current, 
the reactance is so small that it can ordinarily be neglected 
when cables are not coiled. There are so many other 
variables in a given case that the voltage necessary to 
produce the current will be, for all practical purposes, the 
‘ame for both a.c. and d.c. Table III shows the maximum 
sutputs which can be obtained from the arc welding 
equipment which would normally be used for pipe- 
thawing purposes. 


Where welding sets are to be operated at less than. 


%0 per cent of their current rating, the operation can be 
continuous. For example, a 400-amp. d.c. set can be 
operated continuously at 320 amp. without damage. 
Likewise, a 500-amp. transformer can be operated at 
400 amp. continuously. The sets may be operated at 
their maximum output for intermittent periods up to 
15 minutes if sufficient time is allowed for return to 
normal temperature. 

When using arc welding equipment for thawing pur- 
poses, there are a number of precautions which must be 
observed. If a good, low-resistance joint is not obtained 
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between the copper cable and water pipe, excessive heat 
will be generated at the connection. If the current is 
allowed to form an arc at this point, it may damage the 
pipe. : 

Care should be taken to select the correct amount of 
current where there is known to be lead pipe, because it 
will stand less current than iron. The pipes should be 
disconnected from the building piping before the wiring 
so that the current has only one path in which to travel— 
through the section which is frozen. If this is not done, 
where other devices are grounded to the water pipes the 
ground wires may burn out and cause a fire, since the 
grounding connections will be raised above earth 
potential. 

In using single-operator d.c. sets, two points should be 
noted. The low load voltage will result in the possibility 
of unusually heavy currents on the lower taps. Since 
these taps are designed to carry the low currents which 
will be drawn at normal operating voltages, the result 
may be to overheat portions of the series field. This can 
be avoided by setting the units on the highest tap and 
lowest open-circuit voltage which will give the desired 
current. 

In addition, the low load voltage should be considered 
in making an estimate of the current setting required. 
Since load voltages in the neighborhood of 5 or 6 volts 
will often be encountered, the output current on any 
setting will be as much as 114 times the current which 
would be drawn by a welding arc. With transformers, 
however, the current drawn by the load will be very 
nearly that indicated on the nameplate. 

As a final precaution, the resistance of the joints in 
the pipe should be determined. If'the joints are insulated 
by rust or pipe dope, a spark may start a fire. 


Table I 
Pipe Recom- Approx. Recommended Resistance 
Diameter mended Minutes Cable per 100 ft 
in Inches Amperes to Thaw Size Cable 
y% 75 15 No. 6 -0395 
y 125 20 No. 2 0156 
% 200 20 No. 0 -00984 
1 250 30 No. 00 -00780 
1% 300 30 No. 000 -00619 
2 350 40 No. 0000 -00491 
4 600 75 400,000 c.m, 00270 
6 800 120 600,000 c.m. 00180 
Table II 
Ohm Resistance per 100 Ft. 
Standard Pipes 
Pipe Wrought Copper Cast Iron 
Diameter Tron Steel Tubing Lead Class A 
4 -0198 00824 0234 
EA .01485 00445 -01371 
1 -0100 -0034 -00984 
1% -00618 .00208 -0064 
2 -0046 -00133 0053 
4 .0092 
6 .006 
Table III 
Equipment 10 Volts 20 Volts 30 Volts 40 Volts 
300-amp., a.c. welders .... 500 amp. 450 amp. 400amp. 375 amp. 
500-amp., a.c. welders .... 800 amp. 750 amp. 700amp. 625 amp. 
300-amp., d.c. welders .... 650 amp. 600 amp. 500 amp. 400 amp. 
400-amp., d.c. welders .... 800 amp. 750 amp. 700amp. 600 amp. 
600-amp., d.c. welders .... 1,200 amp. 1,000 amp. 900amp. 700 amp. 
87 


Amplidyne Inverters for 


Pennsylvania Passenger Cars 


WDorine March 1945, the Pennsylvania Railroad turned 
out of its Altoona Works coach No. 3941, equipped with 
experimental continuous fluorescent lighting. located 
under the bag racks, on both sides of the car. The power 
supply for this lighting system was an adaptation of a 
power system developed during the war for fluorescent 
lighting on aircraft, and consisted of a rotating type 
inverted converter, which converted nominal 32-volt di- 
rect current battery energy to three-phase, variable volt- 
age-variable frequency alternating current. 

The variable voltage-variable frequency system of fluo- 
rescent lighting is practical because of the large amount 
of reactance in'the ballasts and because of the characteris- 
tics of the lamps themselves. When the frequency and 
voltage applied to a pure inductance are varied in direct 
proportion to each other, the current through the induc- 
tance will remain constant. In addition to inductance, the 
actual lamp circuit contains resistance and the arc of the 
lamp, so that there is some departure from a constant 
current circuit, but the installation has proven successful. 
The frequency of the inverter varies from approximately 
44 cycles with 25 volts at the battery to 69 cycles with 
45 volts at the battery. 

In laying its plans for post-war cars, the Pennsylvania 
decided that fluorescent lighting should be employed and 
that, as a source of alternating current was to be pro- 
vided to operate the fluorescent lighting system, the 
alternating current power supply should be of sufficient 
capacity to operate all motors except the Freon com- 
pressor motor. Due to its higher efficiency, the inverted 
converter was preferred-to.the motor-alternator sets then 
available. The problem was to stabilize the frequency 
output of the inverter used on coach No. 3941 to make it 
adaptable for operating three-phase and single-phase in- 
luction motors. This was accomplished by mounting an 
amplidyne on the same shaft.as the inverter armature so 
as to maintain substantially constant d. c. voltage input 
to the inverter regardless of the battery voltage. 

The amplidyne is connected in series with the inverter 
and bucks or boosts the voltage supplied by the axle 
generator or battery to maintain approximately constant 
a. c. voltage and frequency on the output side of the in- 
verter. An amplidyne is used for three principal reasons: 

1—To get high speed response in case an induction 
motor is started when the set is loaded. The amplidyne 
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Three-phase power system will carry 
all loads except compressor motor— 
Electro - mechanical food refrigera- 
tors will be used on dining cars 


performs as an exceedingly fast regulator and permits the 
starting of motors as large as one horsepower on a 5-kilo- 
watt set without noticeable effect on fluorescent lamps 
operated from the same set. 

2—To eliminate the losses in the field. The amplidyne 
control field takes about one-half watt to one watt. 

3—To permit the use of a static regulator without 
moving parts. 

It was also decided to install nominal 110-volt bat- 
teries on the new cars and the General Electric Company 
was given an order to supply “Amplidyne Booster In- 
verters” of 5-kw. capacity to convert direct-current bat- 
tery voltage ranging from 96 to 160 volts to three-phase 
alternating current at 230 volts for the 90 new cars to 
be built by the Pennsylvania at its Altoona Works. Sub- 
sequent orders for new cars placed with the various car 
builders have specified similar a. c. power supply systems, 
except that inverters of 6.4-kw. capacity have been 
specified for the kitchen-dormitory cars of twin-unit 
diners and for single-unit diners to furnish the necessary 
capacity to operate a. c. electro-mechanical refrigerators. 
At the time of this writing, the first of the 5-kw. machines 
has been built and tested, and under. conditions of no 
load to full load, the frequency variation is within 58 to 
62 cycles with d. c. battery voltage of 105 to 160, and 
within 57 to 59 cycles with d. .c voltage of 96 to 105, while 
the a. c. voltage is within plus or minus 1 per cent. 

The 5-kw. inverter, Fig. 1, is approximately 453 in. 
long by 16 in. in diameter, and weighs about 800 lb., 
while the 6.4 kw. inverter is approximately 49 in. long 
by 16 in. in diameter, and weighs about 900 Ib. The 
inverters start through one step of resistance under the 
control of an auxiliary contact on the circuit breaker or 
switch which connects the load to the alternating-current 
output, so that, if there is no demand for alternating- 
current on the car (all switches and breakers open), the 
starter opens and shuts down the inverter. The starting 


Fig. I—A 5-kw. Amplidyne 
Booster Inverter 
under a car 
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Fig. 2—Starting Panel 


panel is shown in Fig. 2, and is approximately 16 in. 
wide by 13 in. high by 75% in. deep. The static regu- 
lator, shown in Fig. 3, with cover removed, is approxi- 
mately 16 in. wide by 13 in. high by 7146 in. deep, 
and can be located conveniently in the car. There is 
another design of inverter, for operation in a vertical 
position, which can be installed in a locker inside the car. 

As applied to the Pennsylvania cars, the amplidyne 
booster inverter supplies alternating current for the 
operation of all fluorescent lighting, air-conditioning main 
blower motor, condenser fan motor, exhaust and booster 
fan motors, electro-mechanical drinking water coolers, 
electro-mechanical refrigerators, radio and public ad- 
dress systems and electric razor outlets. Incandescent 
lighting is also supplied from the inverter. The only 
incandescent lighting supplied by direct current is for 
an emergency in the event of a failure of the inverter. 
The Freon compressor motor is operated from non- 
regulated, direct-current voltage. 

When providing equivalent illumination levels, the 
overall efficiency of a car equipped with the amplidyne 
booster inverter will be as good or better than a car 
equipped with either a direct-current system, in which 
the main blower motor, incandescent lighting, exhaust 


Fig. 3—Static Regulator with cover removed 
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fans, etc., are operated on regulated voltage through 
lamp regulators, or a system in which the main blower 
motor, exhaust fans, etc., are operated on regulated 
voltage through lamp regulators and fluorescent lighting 
is supplied from a motor-alternator. In addition, all 
brush and commutator maintenance on motors located 
in relatively inaccessible places is eliminated, while that 
brush and commutator maintenance which is necessary is 
confined to the inverter and Freon compressor motor, 
both of which are located under the car and readily ac- 
cessible. This should reduce the total overall mainte- 
nance required on the various motors and result in 
improved performance. 

The total weight of electrical apparatus in the new 
cars with 110-volt direct-current systems and amplidyne 
booster inverters is somewhat heavier than that for cor- 
responding apparatus in cars with 32-volt direct-current 
systems and motor-alternators, as shown in the follow- 
ing tabulation of weights of apparatus in coaches 
equipped with nickel-iron batteries : 


WEIGHTS OF ELECTRICAL EQUIPMENT 


110-volt 32-volt 
direct current Direct current 
with amplidyne system with 


booster inverter motor-alternators 


Battery as D eraa in A ate 4,900 Ib 3,600 Ib. 
Conduit and wiring........... 2,250 Ib 3,250 Ib. 
Axle generator, incl. controls 
QU-KW:)'. pino doeau eaea | unbaeeess 1,315 Ib. 
Axle. motor-generator, incl. con- 
trols (25-kw.)............0. 1,980 Ib. aaa 
Freon compressor motor...... 575 Ib 590 Ib 
Condenser fan motor......... SIb saprasta 
Evaporator blower motor. .... 87 Ib 135 lb. 
Exhaust fans (3)............. 134 Ib (2) 35 lb 
Booster fans (2).............. 228:1: Sho 
Amplidyne booster inverter and 
regulator.................. 890 lb. iw ee 
Motor—alternator and control. ........ 550 Ib 
Lamp lator on ee a ER aY 136 lb. 
Air-conditioning controls... ... 91 Ib. 136 Ib. 
Other items................. Same for both systems 
Totales § assays caetdawaed 11,222 lb. 9,747 Ib. 


This increased weight, however, is due, in a major 
part, to differences in parts of the apparatus w nish do not 
make them readily comparable as : à 

1—The use of a larger battery. The various manu- 
facturers’ batteries in the 110-volt d. c. system have 
capacities of approximately 51 to 58 kw.-hr. at the 8-hr. 
discharge rate, whereas the batteries in the 32-volt d. c. 
system have capacities of about 39 to 40 kw.-hr. at the 
8-hr. discharge rate. Larger capacity batteries are used 
in these new cars to not only handle the increased elec- 
trical loads but to provide for longer periods of opera- 
tion from the battery. The batteries used on previously 
built Pennsylvania coaches equipped with electro- 
mechanical air-conditioning will carry the maximum load 
for about 1.75 hours, whereas the batteries being applied 
to the present order for new coaches will carry the maxi- 
mum load for about 2 to 2.3 hours, depending upon the 
various manufacturers’ types used. 

2—The use of an ale motor-generator set in the 
110-volt d. c. system, whereas a straight axle generator 
is used with the 32-volt d. c. system. 

3—The use of recirculated and exhaust air ducts 


‘located in the baggage racks in the new 110-volt di c 


coaches, requiring additional exhaust and booster fans 
over that required in the 32-volt d. c. coaches. 

If batteries of equal capacity, comparable generators, 
and the same recirculated air and exhaust ducts were 
used in both cases, the 110-volt d. c. system with am- 
plidyne booster inverter would show a lesser weight than 
the 32-volt, d. c. system with motor-alternator. 
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LIGHTING THE WAY CAR 


H. H. Carrer, master mechanic of the Plains Divi- 
sion of the S. P. & W., was muttering and rumbling like 
a hungry lion in a cage. He stopped pacing the floor 
long enough to pick up a letter from the desk, glance 
at it, and throw it back on the desk. He took another 
turn around the big desk in the little office, picked up 
the company telephone and rang the roundhouse office. 
“See if you can find Sparks. . . . Yeah, Ned Sparks, 
the electrician. Tell him I want to see him!” Carter 
slapped the receiver on the hook and sat down to wait 
for Sparks. i 

“Did you want to see me?” Sparks asked about ten 
minutes later. 

“Yes. Sit down. What do you know about caboose 
lighting ?” 

“Not much.” Sparks, not knowing what the master 
mechanic was driving at, hesitated, waiting for the master 
mechanic to say more. 

“You know, I guess, that the S. P. & W., along with 
other railroads, has been figuring on electric lighting for 
cabooses and, incidentally, power for radio communica- 
tion between the caboose and head end.” 

“Yes, sir,” Sparks nodded. 

“Well, different railroads have tried several ditľerent 
types of equipment from windcharger to Diesels with 
varying success and none of them have proven entirely 
satisfactory.” Carter paused. 

Sparks, still not knowing exactly what the conversa- 
tion was all about, said nothing. 

Carter picked up the letter and glared at it a moment. 
“Well, here’s where we come in. The mechanical super- 
intendent has been after Ray McWilliams-—you know, the 
electrical engineer—to get the dope on caboose lighting 
and recommend a standard for the S. P. & W. Ray, not 
wanting to get his neck out too far, suggested that we 
install several different types of equipment and decide 
which one is best. And,” the master mechanic paused 
again, “they decided to have the equipment installed 
here at Plainville and tested out on the Plains Division 
and the Mountain Division out of Sanford.” 

“But—” Sparks began, but the master mechanic inter- 
rupted him. 

“Yes, I know you are already behind with your work 
and haven't got enough electricians already. Well, they 
are sending us another electrician to help install the 
caboose lighting equipment and the car foreman will let 
you have a helper.” 

“Where will we do the work?” Sparks asked. 

“In the car shed. I told Dick Wheeler to let you have 
room and to fix up a place for you to store material.” 

Sparks shivered at the thought of working in the car 
shed, an old barnlike structure that wasn’t tight enough 
to hold hay. 

“Oh, yes,” the master mechanic picked up the letter he 
had thrown down on the desk and handed it to Sparks, 
“read this. It will explain more fully. The other elec- 
trician should be in tonight on the Limited. You can 
start on the job tomorrow. Some of the material is in 
the storeroom.” 

Sparks took the letter and went to the electric shop. 

While Sparks was reading the letter, Jim Evans, the 
roundhouse foreman, came in. “Say, Sparks, the switch 
on the fuel oil pump motor stuck and run about a 
thousand gallons of oil out on the ground and there’s 
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something wrong with the motor on one of the round- 
house heaters. Better see about the switch now and 
check all of the heater motors and controls first thing 
tomorrow.” 

Sparks didn’t say anything, just handed the letter to 
Evans. The foreman read the letter, swore mildly, jerked 
his derby down hard and started off. “Look at the fuel 
oil pump motor, anyway,” he said as he left the electric 
shop. 


Next morning when Sparks came to work he found a 
long lanky red-faced man in the electric shop. 

“Good morning,” Sparks greeted. 

“Morning, —my name is Rodgers, and don’t call me 
Wilbur, even if it is my first name. Just call me Slats 
like everybody else does.” Rodgers wrapped his long 
fingers around Sparks’ hand. “I’m an electrician,” Rodg- 
ers added. f 

“Know anything about caboose lighting?” Sparks 
asked. 

“Not much,” Rodgers admitted, “but I don’t figure 
it will be much trouble. I’m a combination man, as they 
say in the cotton country, I can chop or pick.” The 
lanky electrician grinned at his own joke. i 

After Sparks had shown Rodgers where to put his 
things, the two men went to the storeroom. “What have 
you got around here in the way of caboose lighting equip- 
ment?” Sparks asked the storekeeper. 

“Well, I don’t know. There’s a whole stack of elec- 
trical equipment back in the corner of the storeroom and 
a lot of storage batteries in the brick house. Some ot 
the stuff is fairly heavy. Better get the portable crane 
to handle it if you want to take it out,” the storekeeper 
ers added. 

“Maybe we had better go to the car department and 
find out where Dick Wheeler wants us to put it.” 

“Yes, I fixed up a place,” the car foreman told Sparks. 
“I had laborers clean out the old coal shed back of the 
car shed. There’s no floor in it, but there’s a pile of 
grain doors over by the back track you can use.” 

Sparks and Rodgers walked over and looked at the 
erstwhile coal house. Aside from being dirty as a coal 
house, and too small, it was nearly a hundred yards and 
two tracks away from the car shed. 

After some argument, a temporary storeroom was ar- 


_ ranged by laying grain doors on the ground in one corner 


of the car shed. The rest of the day was used up hauling 
the equipment from the storeroom, uncrating and attempt- 
ing to classify. i 

Next morning Sparks and Rodgers met in the electric 
shop. “What'll we do today?” Rodgers asked. r: 

“Danged if I know”’—Sparks scratched his head— 
“if I knew where to put batteries on a caboose we could 
start there, but there is no battery box under a caboose 
and no place to put one that I can see. Guess we’d bet- 
ter ramble down towards the airdrome and see what we 
can figure out.” 

When the two electricians were passing the master 
mechanic’s office, one of the clerks opened the office door 
and told them to come inside a moment. 
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“How many convenience outlets are you putting in?” the conductor asked 


Wauen Sparks and Rodgers entered the office they 
saw Ray McWilliams talking to the master mechanic. 
“Am I glad to see you!” Sparks told the electrical engi- 
neer. “We were just wondering where to start.” 

“Here is a print showing the caboose lighting.” Mc- 
Williams fished the paper out of his brief case. “This 
just shows wiring from the battery. You will notice 
it shows rigid conduit but we'll have to use BX for most 
of the work.” 

_ “What about the Diesel set and the other generators?” 
Sparks asked. 

“Well, we will have to figure them out as we go along. 
\Ve have a Diesel generator, a home lighting plant with 
a gas carburetor adjusted for propane, and two axle 
driven generators, one V-belt and one flat belt.” 
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“There are three sets of batteries,” Sparks reminded. 

“Yes,” the electrical engineer nodded, “one caboose 
will have batteries only. We will arrange for charging 
them at the caboose track. Guess, we might as well 
go down to the'car department and see what we have.” 

“Guess you fellows might as well start wiring a ca- 
boose,” the electrical engineer told Sparks and Rodgers. 
“We'll use batteries on the first one we do.” 

There was a caboose tied up for repairs to the roof and 
cupola windows. The car foreman said it would be a 
couple of days before it was ready to go. 

“Where do you plan to put the batteries?” Sparks 
asked. 

“Glad you mentioned that,” McWilliams said. I’ve 
got to see the roundhouse foreman about getting some 
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battery boxes made. We plan to put the batteries under 
one of the bunks. It may be necessary to raise the bunks 
a little to make room enough. Let's do a little measur- 
ing.” 

“Might be a good idea to have that bunk taken down,” 
the electrical engineer told the car foreman, “and it will 
be necessary to cut an opening in the side of the caboose 
and put a screen over it. There'll be an opening in the 
side of the steel battery box su fumes from the battery 
can escape.” ` 

“Well, Slats, guess we might as well get started,” 
Sparks said. 

“Where do we start?” Rodgers wanted to know. 

“Guess we might as well run from the battery to the 
switch in the washroom. If you'll cut a piece of three- 
quarter conduit to run from the battery to the switch, 
I'll hang the switch and start from there with BX.” 
Sparks went to get the switch and a roll of BX, leaving 
Rodgers with the conduit, 

When Sparks returned, he found Rodgers standing 
with a bending hickey in his hand looking at a joint of 
conduit that was crookeder than a black market sugar 
salesman, 

“Having a little trouble?” Sparks asked. 

“—, yes!” Rodgers replied. “Seems like the only way 
I'll ever get the conduit to fit is by changing the wall.” 

“Let’s see.” Sparks laid the roll of cable down, took 
out his rule and bégan measuring. He then threw an 
otfset in the pipe and made two 90 deg. bends. When 
placed in position, the conduit fitted like paper on the 
wall. “Now if we cut it off here and make an offset to 
the switch box it should go.” 

“Gosh!” Rodgers exclaimed, “that looks easy, but I 
sure wasn’t doing any good at it.” 

“Ever bend much conduit?” Sparks inquired casually. 

“No,” Rodgers hesitated a moment, “in fact, practically 
none, but I figgered it wasn’t very hard to do.” 

“Takes a little practice,” Sparks commented. “If 
you'll cut this off where it’s marked and thread it, I'll 
hang the switch.” 


"Tue job of wiring the caboose wasn't very complicated. 
Besides the marker lights, there were only four outlets, 
three lights in the caboose proper and a reading light 
over the conductor’s desk. 

While the electricians were doing the wiring, a con- 
ductor came in. “How many convenience outlets are 
you putting in?” the conductor asked. 

“The print doesn’t call for any,” Sparks, explained. 

“Well, I want at least two or three,” the conductor 
said. “Let’s see—I’ll want one by the stove, a double 
one for a toaster and a percolator, and one at this end 
for a fan. That'll do if both are double outlets. I'll 
want to plug in a radio,” he added. 

“Better talk to the boss,’ Sparks advised, “and if he 
says to, we'll put a receptacle by the bunk for an electric 
blanket also.” 

The conductor talked to the car foreman, master me- 
chanic, and electrical engineer, each in turn. When last 
seen he was looking for the O.R.C. representative to 
take the matter up with him. 

The wiring was finished, sans convenience outlets, 
that day, and the caboose went out that night all lit up 
like a Neon sign. 

While the electricians were wiring the first caboose 
to be equipped, carmen were building a room for the 
Diesel plant. The room was on one side of the caboose 
and about midway from each end. 

“Where are the starting batteries?’ Sparks asked 
McWilliams when the generator was hoisted into the 
caboose. 
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“Not any,” the electrical engineer replied. “It's started 
with air. There should be a reservoir somewhere in the 
material.” 

Wiring the caboose for lights didn’t take quite as 
long as the previous one, but getting the plant installed 
took most of another day. When the job was finished, 
an air hose was connected to the Diesel air reservoir and 
the rip track supply line for starting the engine. 

The Diesel started right off and the caboose began 
quivering like a dish of Jello in an earthquake. Sparks 
dropped a pair of side cutters. They landed on a piece 
of galvanized iron used under the caboose heating stove. 

“What was that?” McWilliams asked when he heard 
the clatter. 

“Some of my bridgework shook loose, I think,” Sparks 


yelled. 
McWilliams stopped the Diesel. “Not so good,” he 
said. “I had an idea there would be some vibration but 


never figured it would shake the nails out of the siding. 

“Yeah, doesn’t look like it would vibrate so badly 
mounted on rubber,” Sparks commented. 

“Guess we'll have to do a little more: figuring or else 
the boss’ pet will have to be discarded.” 

“The boss’ pet ?” Sparks asked. s 

“The mechanical superintendent,” McWilliams replied, 
“he likes the idea of a Diesel plant started with air. He 
figures all that will be necessary is to fill the fuel tank 
occasionally and change oil in the engine. And, by the 
way, I had a wire from him this morning. He’s sending 
a small Diesel job—2 kw. He talked about it before I 
left. Just fill the fuel tank once a month; it’s air started, 
too,” the electrical engineer added. 

“Little small for a Diesel, isn’t it?” Sparks said. 

“Well, yes. Speed regulation will be a problem on 
account of the difficulty in metering so small amount ot 
fuel. Even if we burn kerosene as will probably be 
necessary, propane would be better, but the boss doesn't 
like propane, says it is not always available everywhere 
it might be needed.” McWilliams looked at his watch. 
“Say, it’s past your quitting time. I'm going to stick 
around and see what I can figure out about reducing the 
vibration of this outfit.” 


Tue electrical engineer received a message that night 
to meet the mechanical superintendent in Kansas City. 
McWilliams left word for the electricians to go ahead on 
the caboose wiring while he was gone. 

McWilliams didn’t return until the next Monday 
night and was on the job Tuesday morning. He found 
that the electricians had wired two cabooses and started 
on another while he was gone. 

“Go ahead and finish wiring the caboose you have 
started,” McWilliams told the electricians. “I'll ask the 
car foreman to have his men build the room for the 3 kw. 
propane job.” 

The electricians finished wiring the caboose that after- 
noon. Next morning the electrical engineer said they 
might as well hang one of the axle-driven generators. 
The axle driven generator was one of the 4 kw. gen- 
erators used on coaches before air-conditioning increased 
the electrical demand. Two of them were to be used, 
one driven with a flat belt, the other using a V-belt. 

Hanging the generators presented something of a 
problem. They finally had to have the blacksmith make 
some brackets to use for the job. It took almost three 
days to mount the two generators and place pulleys on 
the axles. 

In the meantime, the 5 kw. Diesel job was just riding 
around doing nothing. The engine was started a couple 
of times but the conductor and brakeman each time de- 
cided to use oil lamps rather than endure the vibration. 


Rallway Mechanical Engineer 
FEBRUARY, 1947 


“When I try to write with that thing running, I make 
dotted lines,” the conductor said. 

Friday afternoon, just before quitting time, Sparks 
noticed the caboose with the Diesel job in it. He walked 
over and looked at the engine. Sparks was so intent on 
trying to figure out a method of reducing the vibration 
that he didn't notice McWilliams enter the caboose. 

“Figure anything out, Sparks?’ McWilliams asked. 

“Well,” —Sparks reached up and scratched his head— 
“I don’t know whether I have or not.” 

“What’s your idea?” 

“Chances are, it won't work,” Sparks objected. 

“Then again it might. Anyway, let’s have it.” 

“Well, what I thought was that instead of mounting the 
engine on rubber, just sort of hang it between some sup- 
ports with rubber something like some automobile en- 
gines are supported.” Sparks took a piece of marking 
cravon and began making a sketch on the floor of the 
calonse, 

“Oh, yes, I see,—mount the engine with the rubber in 
shear instead of in compression,” McWilliams said. “You 
know, it might work at that. Anyway, it’s worth trying.” 

The whistle blew while McWilliams was talking and 
Sparks started to leave. The electrical engineer stopped 
him. “Stick around a while: if we can get this thing 
worked out, it’s worth a little time and a half.” 

That night the electrical engineer mailed a letter to 
the system storekeeper asking him to obtain rubber pieces 
ior mounting the engine as shown by the enclosed sketch. 


Tury had four electric lighted cabooses in service and 
wiring finished in the fifth before the rubber pieces for 
changing the mounting of the Diesel arrived, also the 
lattery job, two axle-driven installations and the pro- 
pane generator set. 

The battery job made half a dozen trips in nice shape. 
When it came in each time, the batteries were not quite 
hali discharged. Then it came in with the battery dead. 


It was fully charged and went out and came back dead . 


again. When this happened three times in succession, 
tte electrical engineer began to be worried. The wiring 
vas checked and found to be clear of shorts. Even if all 
ui the lights had been left turned on the entire time the 
caboose was out of Plainville between chargings, the 
hattery should not have been completely discharged. 
McWilliams had an idea that perhaps the train crew 
was connecting appliances on the line but could find no 
evidence to that effect. 

Finally he went to” Sanford where the caboose tied 
up. There he found why the batteries were discharged. 
The conductor and two brakemen were using the ca- 
bose for sleeping quarters. The weather was cold. 
Somewhere the conductor had- picked up an electric 
heater. It was originally for 110 volts but an electrician 
in Sanford had paralleled the strip heating elements to 
adapt it for use on the 32-volt system. The heater was 
connected at the switch and left on all night to keep the 
caboose comfortable. 

The axle driven jobs were giving trouble, too.- Both 
of them came in almost every trip with belts missing. The 
one using a flat belt seldom came in with the belt not 
missing. Belts had to be replaced and batteries charged 
each time, 

The only job operating anywhere near satisfactory 
was the propane set. It being air cooled, showed a ten- 
dency to heat at times. 

“I believe if the propane engine were liquid cooled, it 
would be okay,” McWilliams remarked. 

_ The small Diesel outfit and pieces of rubber for mount- 
ing the larger one arrived at about the same time. Sparks 
was so busy putting on belts, testing and charging bat- 
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teries that he didn't have much time left for other work. 
McWilliams was scratching his head trying to figure out 
some way to prevent the belts from breaking. He knew 
that coupling shocks were causing the belts to break, but 
didn't see any way to avoid them. He finally had Sparks 
reduce belt tension to approximately one-half normal. 


That practically stopped belt breakage, but it also re- 


duced generator output to about half normal capacity. 
The belts would slip when the generator became loaded, 
which didn’t do the belts any good. The V-belt drive 
operated more efficiently with reduced tension than did 
the flat belts. 

“Guess we'll just have to reduce the generator output,” 
McWilliams told Sparks. “About as good a way as any, 
without equipment for running the generators here at 
the terminal, is to ride the caboose and set the regula- 
tors. 


MicWittiams and Sparks rode the caboose having the 
axle driven generators and set the regulators. Each of 
them was set to allow a charging rate slightly below the 
point where the belts started slipping. The eutput was 
reduced to slightly less than 2 kw. but that would be 
sufficient for any contemplated load. | 

“We may have to put circuit breakers in the line if the 
train crews start connecting up any more heaters or other 
devices,” McWilliams said. 

“Now I guess we'll install the little Diesel and see 
how it works,” the electrical engineer said next day after 
they returned from riding the cabooses. 

It wasn’t much of a job setting the generator in place 
in the caboose. The engine started and ran nicely. Speed 
regulation was better than McWilliams had anticipated 
until the engine warmed up, then it began hunting. The 
electrical engineer, with Sparks assisting, worked all fore- 
noon adjusting the governor.: Finally, McWilliams, en- 
tirely disgusted, said, “Well, let’s let it make a trip and 
see what happens.” 

The caboose returned with every bulb burned out and 
the conductor ready to blow a fuse himself. 

Again they made changes and adjustments but still the 
Diesel would run like a frog walking, steady by jerks, 
first too slow, then too fast. 

“The boss is not going to like it,” McWilliams said, 
“but I’m very much afraid the little Diesel idea is just a 
beautiful dream.” 

After the method of mounting the larger Diesel was 
changed, the vibration was reduced sufficiently to not be 
objectionable. Speed regulation too was fairly good. 

“Not too bad,” McWilliams commented, ‘‘and we may 
reduce vibration more by cushioning the supports.” 

All of the electric lighted cabooses except the one with 
the little Diesel were doing fairly well. The one having 
the battery only went out on a work train and was out 
of the terminal three or four days. The battery was dis- 
charged when it came in. l 

“That might happen to an axle driven job, too,” Mc- 
Williams commented. 

Finally the jobs were all completed. Sparks was in- 
structed to keep a record of all service and attention given 
any of the electric lighted cabooses. The report was to 
be turned in each week to the master mechanic who would 
forward copies to the mechanical superintendent and 
electrical engineer. 

McWilliams was saying goodby to the master me- 
chanic. “What type of equipment do you intend to rec- 
ommend?” the master mechanic asked. 

“Who? Me? I’m not going to recommend any. The 
boss will get the reports. I’m going to keep my neck 
in wire it belongs and let him make the recommenda- 
tions!’ 
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———_ NEW DEVICES 


High Speed 
Freight Car Truck 


A high-speed freight truck designed to 
operate at passenger-train speeds with max- 
imum protection to lading and car structure 
has been introduced by The Symington- 
Gould Corporation, Rochester, N. Y. This 
truck is the result of intensive research, 
including laboratory and road-test work 
and a study of the external forces to be 
absorbed, all directed towards increasing 
the safe carrying capacity and reducing the 
fatigue stresses in the cast-steel side frames, 
and secondarily the improvement of the 
riding quality of freight trucks by the pre- 
vention of harmonic spring action and by 
more nearly complete absorption of service 
vibrations and shocks. 

Separate journal boxes are used in con- 
junction with load-carrying springs mount- 
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The interlocking connection between the 
bolster and the side frame 
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The Symington-Gould high-speed freight truck 


ed on the sides of the boxes rather than 
under the bolster. This construction re- 
duces materially the unsprung weight and 
prevents the direct transmission of service 
shocks to and through the side frames by 
absorbing these shocks as closely as pos- 
sible to their point of origin. 

The spring-supported pedestal-type side 
frames function as free acting equalizers 
which adjust themselves independently to 
rail depressions or elevations. This func- 
tion is made possible by the interlocking 
rolling connection between the bolster and 
the chairs carried by the side frames. The 
bolster end loads are carried on ample roll- 
ing bearing areas on the bolster chair and 
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Application of the snubbing unit to the journal box 


94 


the bolster end. Flanking these curved 
bearing areas are lines of large-pitch gear 
teeth which form a positive interlocking 
resistance against longitudinal shocks. 
These teeth maintain the squareness of the 
truck and at the same time permit sub- 
stantially free independent equalizing move- 
ment by allowing the_side frames to rock 
under, and with respect to, the bolster ends 
without any vertical load on the teeth. The 
chairs normally rest on the bottom member 
of the side frame, but allow the application 
of shims between them and the frames to 
adjust coupler height. 

The journal boxes move laterally rela- 
tive to the frames through the controlled 
tilting of the pedestal springs. The ped- 
estal jaws instead of having flat faces, are 
open towards the box and are outwardly 
beveled. On each side of the journal box 
are two horizontal shelves between which 
are placed expanding type snubbers, the 
beveled shoes of which press against the 
inside walls of the pedestal jaws. Con- 
stant control of both lateral and vertical 
movement is effected by the snubbers, which 
are constrained between the shelves to move 
vertically with the box but are free to 
move laterally with the side frame relative 
to the journal box for a predetermined 
distance. i 

Vertical pedestal spring movement 1s 
snubbed directly by the expansive force of 
the snubber spring pressing the snubber 
shoes against the beveled sides of the ped- 
estal jaw. Lateral motion of the box is 
similarly controlled by a component of this 
expansive force created by the effect of 
the beveled sides against liners on the sides 
of the box. This lesser force is sufficient 
to prevent lateral harmonic build-up but 
does not delay the restoration of the journal 
box to its normal position after lateral 
displacement. A third function performed 
by the snubber spring is to keep the twc 
shoes of the snubber snug against their 
respective horizontal shelves which con- 
strain them to move vertically with the 
box. This is accomplished by disposing 
the snubber spring at a slight angle with 
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the horizontal, whereby one shoe is held 
tight against the upper shelf while the 
other is held against the bottom shelf. 

The pedestal springs therefore perform 
two functions: carrying the vertical load 
and permitting lateral motion of the boxes. 
The snubbers also perform two functions 
by preventing harmonic spring build-up 
both vertically and laterally. 

The close spacing of the springs and the 
placement of the snubbers lessen the ten- 
dency of the journal box to rotate. The 
equalizing action of the side frames plus 
the independent pedestal springs enable the 
separate journal boxes automatically to 
adjust themselves to track warp which 
causes constant variation of the wheels 
from a level plane. The ample provision 
for journal box movement relative to the 
side frames permits the use of roller bear- 
ing boxes when preferred. 

To these trucks may be applied either 
the conventional arrangement of brake- 
beam suspension, or longitudinal brake- 
beam supports hung from the bottoms of 
the journal boxes. This latter arrangement 
comprises two longitudinally mounted I- 
beam sections extending between the jour- 
nal boxes on each side of the truck and 
carried on supports cast integral with the 
bottoms of the boxes. Guide brackets 
mounted on these longitudinal I-sections 
support the brake beams which have suit- 
able end extensions. The brake shoes move 
laterally with the journal box and are ap- 
plied to the wheel treads at the same point 
and at the same angle of contact regardless 
of any variation in the weight of the car 
lading or in the spring travel. When these 
box-mounted supports are installed, the 
necessity for auxiliary brake-beam safety 
supports or leveling devices is eliminated. 


Gauge Measures Pipe 
Thickness From Outside 


A thickness gauge designed to measure the 
thickness of iron or steel pipes from the 
outside has been announced by the Special 
Products Division of the General Electric 


Thickness gauge being used to check pipe 
thickness 
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Company. Called a pipe thickness gauge, 
Type MS-A, the new instrument can be 
used on pipes up to % in. in thickness and 
from 1 to 2 in. in diameter. Applications 
include checking the safety factor of pipes 
and tubing carrying petroleum products, 
chemicals, steam, or gas. 

The gauge consists of an indicating in- 
strument, a gauge head, and a saddle which 
is connected to the gauge head by two 
screws. A different saddle is required for 
each diameter of pipe. To operate, the 
saddle is placed upon the pipe, and thick- 
ness is indicated in fractions of an inch 
on the indicating instrument. 

The gauge measures the average thick- 
ness of a pipe over an area of several 
square inches. Accuracy of plus or minus 
%4 in. can be obtained on clean surfaces, 
and ¥% in. on dirty surfaces. ` Dirt, scale, 
and paint on the inside of a pipe do not 
add to the thickness reading. The gauge 
head and saddle combination weighs about 
6% lb. The instrument operates on 115- 
volt, 60-cycle power. 


Cireuit Tester 


A small pocket-size device, called the Poly- 
voltester, for determining a number of elec- 
trical circuit conditions, is being offered 
by the Fox Valley Instrument Co., Box 603, 
Ingleside, Ill. It will show when a circuit 


The tester is easily portable and is not dam- 
aged by moisture or improper connection 


is live or dead. It will distinguish between 
220 or 110 volts, will determine whether 
a circuit is a.c. or d.c., and will distinguish 
between directions of: phase rotation. It 
will also identify the positive and negative 
wires on d.c. circuits, and can be used on 
voltages up to 440. The tester incorporates 
two small neon lamps and resistors so ar- 
ranged that the instrument will not indi- 
cate when connected between a live circuit 
and the capacitance of a dead wire. 
When the two outside leads of the tester 
are connected across 440 or 220 volt single- 
phase a.c. circuit, both lamps will glow, 
and if across 110 volts neither lamp will 
glow. If the center lead and one outside 
lead is placed across 110 volts, one lamp 
will glow. To determine phase rotation, 
the left lead of the tester is connected to 
the left circuit terminal, and the right lead 
to the right terminal. When the center or 
third power terminal is connected, one of 
the lights on the tester will become brighter 
and the other dimmer. If it is the left light, 
it indicates phase rotation in one direction 


and if it is the right light, rotation is 
opposite. The tester cannot be damaged by 
improper connection to any circuit up to 
440 volts. i 


Brake Cylinder 
Release Valve 


To lessen the time consumed in draining 
the air from the reservoirs and brake 
cylinders prior to switching present-day 
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The brake-cylinder release valve 


freight cars equipped with AB brakes, the 
New York Air Brake Company, 420 Lex- 
ington avenue, New York, has developed 
a brake cylinder release valve the use of 
which saves time in two ways. 

Instead of having to hold open the re- 
lease valve which is part of the AB Control 
Valve during the entire interval required 
to drain the brake system completely, with 
this new release valve it is necessary only 
to make a brief pull on the release rod. 
This pull serves to cut off the supply of air 
to the brake cylinder and to drain it with- 
out further attention. Thus the overall 
time required for bleeding the cars is 
little more than that required to walk the 
length of the string of cars. 

Savings in both time and air are effected 
when re-charging the system since this re- 
lease valve retains the charge in the res- 
revoirs when -it releases the brakes. 

Referring to the Sectional View of the 
brake-cylinder release valve, during ap- 
plications of the AB Brake, air is free to 
flow from the AB control valve through 
bracket 1 into chamber A, past valve 2 
and out to the brake cylinder through 
chamber B and the brake cylinder con- 
nection to the bracket. At the same time 
air also flows from chamber B through 
annular drilled ports e, chamber F and 
passage g into chamber H where it exerts 
pressure on diaphragm 3 to assist spring 4 
in holding valve 2 on its lower seat against 
the pressure in chamber A on the other 
side of the diaphragm. In releasing the 
brake the air is free to flow in the opposite 
direction so that the brake functions nor- 
mally. 
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When a car is to be prepared for switch- 
ing the brake pipe is exhausted, applying 
the brakes in emergency or full service 
so that the chambers and passages in the 
release valve are charged to brake-cylinder 
pressure. A pull on release-valve handle 5 
lifts plunger 6 against the tension of spring 
7 to push valve 2 off its lower seat and 
close communication through ports e from 
chamber B to F. Chambers F and H are 
quickly exhausted to the atmosphere through 
the lower valve seat and brake cylinder 
pressure in chamber A acting on the dia- 
phragm forces valve 2 to its upper seat, 
closing communication between the control 
valve and the brake cylinder. The release 
valve is then set and requires no further 
attention. With valve 2 in its upper posi- 
tion passage d connects chamber B and the 
brake cylinder to the atmosphere through 
ports e, chamber F and the lower seat. 

Since the AB control valve is in full 
service or emergency position chamber 4 
is connected to one or both of the reservoirs 
so, that the release valve will remain in 
this position until brake-pipe pressure is 
restored to return the control valve to re- 
lease position. When this is done chamber 
A is exhausted through the control valve 
brake-cylinder release ports and spring 4 
returns valve 2 to its lower seat, restoring 
the normal functioning of the brake system. 

This brake cylinder release valve is de- 
signed to be installed on its own pipe brack- 
et in the line between the AB Control valve 
and the brake cylider. No other pipe 
connections are required. 


Spring Hinge and 
Door Lock Combination 


A new combination to further economy 
and actuate one man closure of the heaviest 
individual drop bottom gondola doors is 
being announced by the Wine Railway Ap- 


pliance Company, Toledo 9, Ohio. This 
combination includes a new spring hinge 
in conjunction with an improved Wine mas- 
ter drop door lock to assure easier, faster 
and positive operation of drop bottom doors 
under the most adverse conditions. The 
spring hinge is an entirely new develop- 
ment while the master lock is an advance- 
ment of the old type Wine drop bottom 
lock. 

The lock has been improved by the addi- 
tion of a pry-bar fulcrum on the bracket 
casting as well as an adjustable door beam 
extension. The pry-bar fulcrum eliminates 
the pry-bar loop, or fulcrum plate, on the 
side of the car between each pair of locks 
and it gains the advantage of placing the 
fulcrum nearer the point of operation. Now 
distorted doors may be closed easier and 
faster with the aid of a small pinch bar. 
The adjustable door beam extension makes 
possible correction of most irregularities 
between the door and the floor of the car. 
This means that loss of lading, through 
seepage, will be reduced to a minimum. 

The spring hinge is a development which 
eliminates the necessity of more than one 
man being used to close even the heaviest 
drop bottom doors. It is designed about 
a coil spring. The actual function of the 
hinge is based on variable eccentricity 
which revolves about two standard hinge 
pins. A minimum moment arm is in ef- 
fect when the door is open and it gradually 
increases as the door is closed. With the 
door open, the spring is in full compression 
and very little actual door weight re- 
mains for the operator to raise. Any 
weight door may be handled with ease by 
using one, two or even three spring hinges 
per door as is recommended with an extra 
heavy cast-steel door. 

The new combination does not change 
the optional operation feature of Wine drop 
bottom gondola locks. Single- or multiple- 
door opening is provided for the consignee 


The Wine spring hinge and master door lock combination enables one man to close 
the heaviest drop bottom gondola doors 
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and full control of lading can be main- 
tained at all times. 


Reflector Lamps 


A complete line of reflector type incandes- 
cent lamps is now being offered by the 
Lustra Corporation of America, 40 West 
25th Street, New York. Included are neck- 
silvered direct and concentrating lamps, 
side-silvered tubular types and various 
floodlights and spotlights designed to pro- 
duce individual lighting patterns from very 
wide beams to narrow high-intensity 
beams. 

Construction features include silver re- 
flector linings Sealed inside the bulbs, neck- 
reflector disks, precision-focused filaments, 
and daylight spray for color-corrected illu- 
mination where desired. The lamps are 
made in sizes ranging from 25 to 1,000 
watts for 115 to 125 volts, and up to 250 
volts on the general lighting service types. / 


Dual-Drive Lathe 


A lathe with twelve spindle speeds all 
controlled by a single lever, including four | 
high speed for use with carbide tools, is | 
manufactured by the R. K. LeBlond Ma- 
chine Tool Company, Cincinnati 8, Ohio, 


The LeBlond dual-drive lathe 


Known as the LeBlond Dual Drive, it 
has two separate driving arrangements, å 
gear drive and a direct belt drive. The 
machine swings 15 in. over the bed ways, 
can be built with center distances starting 
at 30 in., and is powered by a 3-hp. main 
drive motor. 

The low speed, or gear drive, runs from 
the main V-belt motor drive through a gear 
train to the spindle and has eight speeds 
varying from 28 to 445 r. p. m. The high 
speed, or direct belt drive, runs through 
four gear speed changes to a high-speed 
shaft, then direct to the spindle through á 
second double V-belt drive. The gear 
drive is cut out completely in this range 
of four speeds from 540 to 1,800 r. p. m. 

The spindle and drive shafts run on 
anti-friction bearings. The gears and shafts 
are of alloy steel and run in oil provided 
by an automatic forced-feed lubricating 
system. The quick-change feed box 1s 
totally enclosed, and the gears are lubri- 
cated by oil pumped automatically from the 
main reservoir. Drive, tumbler, and cone 
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gears in the feed box, and many moving ` 


parts within the headstock, are flame hard- 
ened for durability. A multiple-disc clutch 
with two-station control, multiple automatic 
length stops, and a chip pan are furnished 
as standard equipment. 

The lathe is mounted on two cabinet 
legs. The tail end leg contains the oil 
reservoir, the coolant pump, and the tool 
storage locker. The electrical control panel 
is located on the head end leg and con- 
tains the main drive motor, the start-stop 
push buttons, and the drum switch for 
presetting direction. This panel is com- 
pletely wired and fitted with coolant-pump 
start-stop push buttons so that the pump 

| and piping may be added as extra equip- 
` ment at any time. 

Also incorporated in this lathe are three 
well-established LeBlond devices: a one- 
piece apron with a positive-jaw feed clutch ; 


A single lever controls all 12 spindle speeds on 
the Dual-Drive lathe 


one-shot lubrication to all apron bearings, 
cross slide, and carriage ways; and a rapid 
speed selector for selecting the correct 
cutting speeds for all commonly machined 
materials. 


Lubricator 
Filling Equipment 


A complete line of equipment, including 
oil guns, hoses and fittings, for filling 
mechanical lubricators is announced by the 
Prime Manufacturing Company, 1669 South 
First street, Milwaukee 4, Wis. Available 
in various models for valve oil and for 
engine oil, the oil guns may be either air 
or hand -operated and equipped with either 
steam or electrical heaters. All models 
are mounted on rubber tires with roller- 
bearing wheels for easy portability. 

The guns are equipped with a 264-pint 
oil tank and are supplied with a heavy-duty 
10-ft. oil hose complete with swivels, con- 
trol valves and coupling bodies. Fittings 
for the valve-oil model differ from those 
applied to the engine-oil model; the coup- 
ling bodies and the hose fit only one of the 
two fittings. In addition to the dimension- 
al difference of the two fittings the valve- 
oil coupling bodies are made of hex stock 
while the engine-oil coupling bodies are 
=quare to provide a quick visual check. 

The design of the fittings eliminates the 
need for removing plugs from the lubri- 
cator lids. The oil pumped into the lubri- 
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The pump of the hand-operated model may be 
operated either from the floor or the ladder 


cator is kept clean because it is not exposed 
to the atmosphere and because the fitting 
through which it is pumped has a stiff 
spring seat to seal out dirt. By using Prime 
valve-oil and engine-oil fittings it is im- 
possible for a workman inadvertently to 
put valve oil in a lubricator requiring en- 
gine oil, and vice-versa. The necessity of 
a workman climbing on the guides to get 
at the lubricator is eliminated by the re- 
tractable ladder, the bottom of which acts 
as a leg or support to eliminate the hazard 
of the front wheel swiveling while the 
workman is on the ladder. 


FM Railroad 
Radio Equipment 


Railroad radio equipment designed to pro- 
vide clear and dependable voice communi- 
cation between the locomotive and the 


caboose, between trains on the same or 
adjacent tracks, between the train and way- 
side station, or between yard locomotives 
and the yardmaster’s office has been made 
available by the Westinghouse Electric 
Corporation. 

The equipment is composed of two basic 
assemblies: fixed station assemblies for in- 
stallation in wayside stations and yards, 
and mobile assemblies for installation on 
the locomotive or caboose; both operate on 
a standardized power supply of 117 volts 
a.c. Rotary converters are supplied with 
mobile units to produce the required a.c. 
voltage from cither a 32- or 64-volt d.c. 
supply. 

Frequency modulated, the transmitter op- 
erates in the 152-162 megacycle band. The 
output frequency is obtained by use of 
frequency multipliers which follow a crys- 
tal controlled oscillator. A tone generator 
for calling purposes, and an automatic 


level control circuit to prevent excessive 


audio input and distortion are mounted on 
the transmitter chasses. Standard vacuum 
tubes are used throughout. * 
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Fixed station equipment including microphone, control console, loudspeaker and 
receiver-transmitter with antenna 
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Flexible 
Tool Holder 


The Tool-Flex flexible tool holder incor- 
porates a floating feature to minimize 
breakage, rejects, and set-up time in tap- 
ping and reaming operations. The tool 
floats in oil-resistant Neoprene in this de- 
velopment of the Burg Tool Manufacturing 
Company, 6709 South San Pedro street, 
Los Angeles 3, Calif. The flexibility and 
resilience of the Neoprene mounting aids 
in keeping taps centered and absorbs 
shocks. In reaming operations the use of 
the Neoprene mounting makes possible a 
better follow-up of the original hole, and 
lessens the chances of chattering or bell 
mouthing. 

The tool holder consists of four parts, 
a shank, a collet, an inside and an outside 


The Tool-Flex flexible tool holder 


socket. All metal parts are made of alloy 
steel, heat-treated and finished to close tol- 
erances. It has a positive drive, and comes 
in four models. Model B has a straight 
shank and straight collet, Model C a taper 
shank and taper collet, Model D a straight 
shank and taper collet, and Model E a 
taper shank with a straight collet. The 
railroad models are equipped with square 
sockets and accommodate the squares of 
taps and reamers from yig in to 1%@ in. 


Flex-Lites 


Flashlight equipment with a long flexible 
extension bulb-retainer which replaces the 
conventional bulb assembly is manufactured 
by the Aero-Motive Manufacturing Com- 
pany, 1803 Alcott street, Kalamazoo 24, 
Mich. With this construction a beam of 
light can be introduced into heretofore 
inaccessible areas. 
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The three models of the Flex-Lite 


They are made of polished aluminum in 
three models and are said to be light-weight, 
sturdy and waterproof. The Junior model 
with a screw-type switch in the base and 
the Junior deluxe model with a pocket 
clip and thumb-type sliding switch for 
positive contact have overall lengths of 15 
in. and use two standard-size AA Penlite 
batteries. The Master model, 16% in. 
overall, uses two regular-size flashlight bat- 
teries, and also has a thumb-type switch. 


Sleeve and Tube 
Bonding Machine 


The danger of personal injury resulting 
from the failure of locomotive steam pipes 
due to improperly bonded sleeves or col- 
lars is said to be eliminated by a machine 
developed by the Gustin-Bacon Manufac- 
turing Company, Kansas City 7, Mo. The 


The Gustin-Bacon sleeve and tube bonding 
machine 


machine consists of four adjustable burners 
equally spaced around a graduated cone 
designed to accommodate tubes of any 
diameter up to and including 31⁄4 in. 

The burners are mounted in adjustable 


manifolds which are fed gas and air through 
individual systems with separate valve con- 
trols. The sleeves are heated equally 
throughout by the four burners to give 
proper fusion and distribution of the bond- 
ing metal, and to produce a homogeneous 
bond said to be of greater tensile strength 
than the tube itself, even in the case of 
double-strength material. 

The temperature of the gas flame at the 
burners is not high enough to overheat 
and damage the metal or to destroy the 
strength of the bond, but it quickly brings 
the metal up to the best bonding tempera- 
tures, which range from 1,200 to 1,650 
deg. F. Any of the standard commercial 
bonding materials having a low melting 
point of approximately 1,165 deg. F., but 
not less than 1,100 deg. F., which is well 
above the maximum steam temperature, 
may be used with the machine. The ma- 
chines are available for use with natural, 
artificial or propane or other liquefied pet- 
roleum gas. 


The welder will supply two circuits with 
270 amp. or one circuit with 540 amp. 


Twin-Unit 
Outdoor Welder 


A twin-unit, outdoor a.c. arc welder in a 
single enclosure has been announced by the 
Electric Welding Division of the Gen- 
eral Electric Company. Each of the two 
circuits in the welder can be used simul- 
taneously and independently with electrodes 
up to 3/16 in. in diameter, or combined 
into one circuit for heavy welding with 
¥%-in. electrodes. The units have a cur- 
rent range of from 90 to 270 amp., when 
used singly, and from 180 to 540 amp. 
when operated in parallel. 

Both welders are equipped with control 
which reduces the open-circuit voltage to 
approximately 30 volts when the machine 
is not welding, but which makes full power 
available the instant the arc is struck. Both 
halves are supplied through a single set 
of primary terminals, so that only one 
power-line circuit to the units is required. 

Protection against rain, snow, and sleet 
is provided by drip-proof construction of 
all openings in the top of the enclosure 
and by a sealed window over the current 
indicators. Ventilating openings at top and 
bottom are of such proportions that they 
shed water and keep the ventilating aif 
velocity low. 
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A. S. M. E. Railroad Division 
Program for 1947 


At the annual meeting of the American 
Society of Mechanical Engineers, Railroad 
division, in New York on December 4 
and 5, 1946, it was decided to hold two 
technical meetings during 1947 and the 
following general subjects were tentatively 
assigned: Semi-annual meeting at Chicago 
an June 17—Diesel locomotive design from 
the manufacturers’ viewpoint; annual meet- 
ing at New York in December—One ses- 
sion on modern motive-power developments, 
including gas-turbine types, and two ses- 
sions devoted to features of modern freight- 
car design. 

New officers-elect of the A. S. M. E. 
Railroad Division Executive committee, in- 
stalled at the annual meeting, included: 
Chairman, W. C. Sanders, general man- 
ager, Timken Roller Bearing Company, 
Railway division, Canton, Ohio; P. W. 
Kiefer, chief engineer, motive power and 
rolling stock, New York Central System, 
New York; B. S. Cain, assistant engineer, 
Locomotive division, General Electric Com- 
pany, Erie, Pa.; J. M. Nicholson, me- 
chanical assistant to vice-president, Atch- 
ison, Topeka & Santa Fe, Chicago; E. D. 

Campbell, vice-president, American Car and 
Foundry Company, New York; secretary, 
E. L. Woodward, western editor, Railway 
Mechanical Engineer, Chicago. 

Four new members were elected to mem- 
bership in the General committee. Frank 
Murphy, chief engineer, Pullman-Standard 
Car Manufacturing Company, Chicago, 
was elected in place of Mr. Campbell who 
was advanced to the Executive committee. 
Mr. Murphy’s term will expire in 1947. 
The three new members elected to the 
General committee with terms expiring in 
1951 included: G. W. Bohannan, assistant 
chief mechanical officer, Chicago & North 
. Western, Chicago; C. D. Bryant, chief 
engineer, Technical board, Wrought Steel 
Wheel Industry, Chicago, and W. A. New- 
man, manager, Research department, Ca- 
nadian Pacific, Montreal, Quebec. 


A. A. R. Letter Ballot Results 


Tue A.A.R. Mechanical Division has 
anounced in a circular letter, dated De- 
cember 9, from Secretary A. C. Browning, 
the favorable action by member roads on 
72 committee recommendations or proposi- 
tions submitted to letter ballot at the an- 
mal meeting of the Division in Chicago 
iast August. 

These individual propositions included 


Nos. 7, 29, 46, 48, 50 and 61, covering 


changes in the interchange rules which are 
approved for insertion in the 1947 Code of 
Interchange Rules; also Nos. 1 to 6, 8 to 
21, 23 to 45, 47 to 60 and 62 to 72 to amend 
the standard and recommended practice of 
the division which are approved effective 
March 1, 1947, with the exception of Nos. 
30 te 33, incl, covering definitions and 
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NEWS 


designating letter for cars, which are ap- 


etter é Chinese engineering colleges. He later be~ 
proved effective immediately. 


came assistant to the mechanical adviser 
of the Chinese Government Railway. 

He was born .on June 19, 1888, at 
Geneseo, Ill., and was educated at the Uni- 
versity of Kansas and the University of 
Illinois. Professor Young began his career: 
as a research assistant at the University of 
Illinois in 1914, and from 1916 to 1919 was. 
a calculator and estimator for the Ameri- 
can Locomotive Company. In the latter 
years he went to China, where he remained: 
until 1927, when he returned to the Univer-. 
sity of Illinois. 


Prof. E. G. Young Dies 


Everett G. Youna, professor of railway 
mechanical engineering at the University 
of Illinois, Urbana, Ill., died at his home 
in that city on January 10, following a long 
illness. Professor Young had been asso- 
ciated continuously with the university since 
1927, when he became research professor 
of railway engineering. He was the author 
of magazine articles, textbook material, and 
professional papers, reports and bulletins. 
He had been active in the work of various 
railroad clubs and associations, and served 
for a number of years on the committee for 
further development of steam locomotives 
of the Mechanical division, Association of 
American Railroads. Prior to joining the 
universitv faculty, Professor Young had 
taught railway mechanical engineering in 


Bruce Joins Research Group 


A. W. Bruce, who recently retired as. 
director of ‘locomotive engineering, steam, 
of the American Locomotive Company, has. 
been appointed assistant director of re- 
search for the Steam Locomotive Research 
Institute. 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the January Issue 


LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder 
Chicago Great Western. ............- 6 3-unit 4,500-hp. Diesel-elec. frt.... . Electro-Motive 
Southern Pacific...... 0.2.0.0... 0000 233 1,000-hp. Diesel-elec. switching. . . . American Loco. Co. 
Union Pacific... .03 cca aie ete toed 253 1,000-hp. Diesel-elec. switching . . . . Electro-Motive 


43 1,000-hp. Diesel-elec. switching... 
23 3-unit, 6,000-hp. Diesel-elec. pass. . 
sa 3-unit, 4,500-hp. Diesel-elec. pass.. 
108 4-unit, 6,000-hp. Diesel-elec. frt.. . 
188 4-unit, 6,000-hp. Diesel-elec. frt.. . 


. Fairbanks, Morse 
American Loco. Co. 

. Electro-Motive 

. American Loco. Co. 

. Electro-Motive 


FREIGHT-CAR ORDERS 


Road No. of cars Type of car Builder 
Ontario Northland.............-5.065 500 40-ton Doroi T eee eee eee National Steel Car 
Freicut-Car INQUIRIES 
Road No. of locos. Type of loco. Builder 
Chesapeake & Ohio— New York, 
Chicago & St. Louis............... 1.6002  50-ton DOK... . ieee eee eee eee ete ett ees 
1,000 7O-ton hopper... 0.2... cee ccc ce AEE tee ete RRE 


Southern Pacific................00005 3,000 BOX: scars E E E ie a wh Boe oes 
1,500 Drop bottom gondola... s.s ss 0.06 eee eee eee 
500 ETE E EEE E E ea Peels CAR VET HEROS 


100 Covered hopper. .........-.----005- 
100 Gondola sulphur 


PASSENGER-CAR ORDERS 


Road ` No. of locos. Type of loco. Builder 
Pennsylvania... ............--00 eee 105 Sleeping.......- asec eh E alts American Car & Fdry 
48 Coach-bar-lounge.........-..-55- American Car & Fdry. 


33 Coaches....... Tah EINE eee ithe American Car & Fdry.. 


2! American Car & Fdry. 
23 American Car & Fdry. 
15 American Car & Fdry. 
16 Sleeping. ecesas 2.002002 Budd 


1 Delivery scheduled for June of this year. 

2 Scheduled for delivery during January, February, and March. 

3 The estimated cost of the 29 switchers is $3,000,000; of the 7 passenger and 28 freight units, $19,000,000. 
The 64 new units will afford complete Dieselization of the U. P. south of Salt Lake City, Utah, by the fall of 
1947, according to G. F. Ashby, president of the road. Upon delivery of the locomotives, Mr. Ashby says, the 
road will have a total of 178 single Diesel units for freight and passenger traffic and 141 Diesel switch engines. 
When all of this equipment is received, the Union Pacific will have—including the 45 units now in use on pas- 
senger trains and the 112 Diesel switchers now in service—a total of 421,500 hp. in Diesel-electric locomotives— 
112,500 hp. in passenger service, 168,000 hp. in freight service, and 141,000 hp. for switching activities. 

3'1,000 for the C. & O.; 600 for the Nickel Plate. 

4 To be equipped with roller bearings. i P y enes g 

s Equipment to cost $3,300,000. Thirty of the cars will be used to replace "Sunshine Special” equipment 
now in service. 


Notes:—The Chesapeake & Ohio has announced its intention of requesting bids on 10 steam loco- 
motives to be used in passenger Service. Five of the locomotives, it is contemplated, will be of the. 
4-8-4 type, each with a tractive force of 80,200 1b.. and five will be of the 4-6-4 type, each with a 
tractive force of 64,700 1b. All the new engines will be streamlined and equipped with roller bearings, 
high-speed boosters, lightweight main and side rods and crossheads. The use of poppet valves is being 
considered in the case of the 4-6-4 locomotives, which will be put into service between Hinton, W. Va., 
and Cincinnati, Ohio, and between Hinton and Toledo, Ohio, the C. & O. said. The 4-8-4 engines will 
be assigned to the trans-Allegheny mountain run between Richmond, Va. and Hinton. 

The Reading has authorized the purchase of 15 Diesel-electric switching locomotives to cost $1,342,500. 

The Seaboard Air Line has authorized the purchase of 500 box cars, 175 phosphate cars, and 10 
Diesel-clectric locomotives, of which six will be read engines and four will be switchers. The cost of 
the new equipment was estimated to be between $4,000.000 and $4,500,000. 
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“Charles H. McCrea Medal” 
Established 


Tue establishment of an honorary award, 
known as the Charles H. McCrea Medal, 
to be given annually to the individual 
rendering most meritorious service to the 
malleable-iron industry, was announced by 
the Malleable Founders Society on Jan- 
uary 10. > 

The medal is presented to the Society 
by National Malleable & Steel Castings 
Co., in memory of its late president, Mr. 
McCrea, who was a director of the Malle- 
able Founders Society from 1939 until his 
death in 1946. The recipient will be chosen 
cach year by a committee of five members 
of the Society, with the president as chair- 
man, and presentation will be made at the 
annual meeting in June. 

The purpose of the award, according to 
the Society, is “to encourage and stimulate 
individual effort in the progress and devel- 
opment of the arts and sciences practiced 
in the production of malleable-iron cast- 
ings.” No restriction is placed upon the 
field of endeavor within the industry beyond 
rendering meritorious service. Candidates 
must be employed by a member company of 
the Society or by its staff. 


Diesel Engine Manufacturers 
Elect Officers 


At the recent annual mecting of the 
Diesel Engine Manufacturers Assoeiation 
E. J. Schwanhausser, vice-president of the 
Worthington Pump & Machinery Corp., 
was re-elected president of. the Association. 
Also returned to their posts as vice-presi- 
dents were J. E. Peterson, vice-president, 
General Machinery Corp., and Gordon 
Lefebvre, president, Cooper-Bessemer Corp. 
Robert H. Morse, Jr., vice-president and 
general sales manager, Fairbanks, Morse 
& Co., was again chosen to serve as treas- 
urer. 

Directors were elected as follows: Wil- 
liam E. Corrigan, vice-president, American 


Stvptex Wire & Caste Co—lIV. IV. 
Lancaster has been appointed sales repre- 
sentative of the Simplex Wire & Cable 
Co. in the New Orleans, La., area, under 
the supervision of A. K. Felix, southern 
district manager. 


+ 


H. K. Porter Comrany.—Gilbert E, 
Collyer has been appointed district manager 
of the Detroit, Mich., office of H. K. Porter 
Company. Mr. Collyer was formerly in the 
company’s general sales office at Pittsburgh, 
Pa., where he specialized in equipment for 
the processing industries, locomotives, rail- 
way specialties and springs. 

+ 


Cuīcaco MALLEABLE Castings Com- 
PANY; ALLIED STEEL CASTINGS COMPANY.— 
Charles A, Benz, in addition to his other 
duties as general sales manager, has been 
placed in charge of all engineering and 
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Locomotive Co.; George W. Codrington, 
vice-president, General Motors Corp., and 
general manager, Cleveland Diesel Engine 
Division; A. W. McKinney, vice-president 
and general manager of sales, National 
Supply Co.; Robert E. Friend, president, 
Nordberg Mfg. Co., Lawrence Schwenk, 
president, Busch-Sulzer Bros.-Diesel Engine 
Co., and G. F. Twist, vice-president and gen- 
cral manager, Atlas Imperial Diesel Engine 
Co. 


Midwest Power Conference 


METALLURGY of power plants, industrial 
electronics, and railroad power units will 
be the new subjects for discussion at the 
Midwest Power Conference to be held at 
the Palmer House, Chicago, March 3], 
April 1 and 2. The Conference will be 
sponsored by the Illinois Institute of Tech- 
nology in cooperation with nine midwestern 
colleges and universities and seven engi- 
neering societies. 


Resistance Welding Contest 
Offers $2,000 in Prizes 

Tune Resistance Welder Manufacturers’ 
Association has announced that $2,000 
in prizes will be awarded for outstanding 
papers dealing with  resistance-welding 
subjects. Contest judges will be appointed 
by the American Welding Society, and 
awards will be made at the 1947 fall 
mecting of the society. 

One prize of $750 will be awarded for 
the best paper emanating from an indus- 
trial source, consulting engineer, private 
or government laboratory, or the like, the 
subject matter of which is concerned speci- 
fically with resistance welding. There are 
no restrictions on the scope of the subject 
matter. A prize of $500 is offered for the 
second best paper from an industrial 
source, and a prize of $250 for the third 
best paper. 

A prize of $300 will be awarded for the 
best paper emanating from a university 


Supply Trade Notes 


é 


development work for the Chicago Mal- 
leable Castings Company and the Allicd 
Steel Castings Company, at Chicago. 
. ¢ 
Syivanta Exectric Pronucts, Inc.—S. 
B. Williams, editor of the Electrical World 
for the past eight years, has been appointed 
manager of customer relations for the 
lighting division of Sylvania. 
+ 
Krasıng Hanp Brake CoMPANY. — 
Henry W. Stahl has been appointed eastern 
divisional representative of the Klasing 
Hand Brake Company, Joliet, Il. Mr. 
Stahl’s headquarters are in New York. 
+ 


HıLLiaro Corporation.—The Hilliard 
Corporation, Elmira, N. Y., has appointed 
S. L. Powers, 606 Williamson building, 
Cleveland, Ohio, as its representative in 
that area. 


source—that is, either an instructor, stu- 
dent or research fellow—which in the 
opinion of the Board of Awards is the 
greatest original contribution to the ad- 
vancement and use of resistance welding; 
and a prize of $200 for the second best 
paper from a university source. 

The contest is considered as having 
opened August 1, 1946, and will close on 
midnight, July 31, 1947. Papers entered 
in the contest should be sent to the Amcri- 
can Welding Society, 33 West Thirty- 
ninth street, New York 18. The minimum 
length requirement for papers entered in 
this competition is 2,500 words. 


Coal Research Program 
Enlarged 


Tue board of directors of Bituminous 
Coal Research, Inc., national research 
agency of that industry, has approved a 
budget of $447,200 for its general program 
of cooperative research and development 
projects to be carried on during 1947. This 
is in addition to large expenditures planned 
in 1947 for coal-burning gas-turbine loco- 
motive research and development by the 
organization’s locomotive development com- 
mittee. 


Miscellaneous Publication 


ALUMINUM ALLOYS AND MILL Proputcts. 
—Reynolds Metals Company, Dept. 47, 2500 
South Third street, Louisville 1, Ky. Wire- 
bound data book of 248 pages, 6 in. by 9 in. 
Price, $2. Describes Reynolds aluminum 
alloys and aluminum mill products—shect 
and plate; extruded shapes; rolled formed 
shapes; tubing and pipe; wire, rod, and 
bar; forging stock; press forgings; ingot 
metal for sand castings; permanent mold 
casting, and die casting. Discusses also 
range of sizes, chemical compositions, yield 
and ultimate strengths, hardnesses, toler- 
ances, etc. Color flags on two-page spreads, 
tied with a front color index, aid in locating 
any particular section. 


ROCKWELL MANUFACTURING CoMPANY.— 
The Ohmer Corporation, Dayton, Ohio, has 
been purchased by the Rockwell Manufac- 
turing Company, Pittsburgh, Pa., and will 
be operated under its present name as aà 
wholly-owned subsidiary. J. Allen Harlan, 
president of Ohmer for the past year, will, 
remain with the new ownership as vice- 
president. 

+ 


TRANSPORT Propucrs CORPORATION. — 

Carl G. Howard, 307 North Michigan ave- 

nue, Chicago, has been appointed repre- 

sentative for the Transport Products Cor- 

poration, in the Chicago, Milwaukee, Wis., 

and Minneapolis, Minn.-St. Paul areas. 
+ 


Preco IncorroraTteD.—C. W. Workman 
has been appointed manager of the Chicago 
district office of Preco Incorporated. Mr. 
Workman, for the last five years was as- 
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Fa this corner, weighing 750 peunds and wearing Ț 
red trunks... from the finest wheel manufacturing 
plants of the United States and Canada . . . that husky 
warrior and champion of the rails, freight transporta- 
tion’s own Tough Guy — the Chilled Car Wheel! 

Our job at the Association of Manufacturers of 
Chilled Car Wheels is to see to it that The Tough Guy 


gets tougher all the time. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 


American Car & Foundry Co. ° Canadian Car & Foundry.Co. * Cleveland Production Co. 
Griffin Wheel Co. ° Marshall Car Wheel & Foundry Co. * Maryland Car Wheel Co. ° New York 
Car Wheel Co. ° Pullman-Standard Car Mfg. Co. * Southern Wheel (American Brake Shoe Co.) 
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sistant manager of the refrigerator depart- 
ment of the Atchison, Topeka & Santa Fe, 
with which road he had been since 1916. 
+ 
JOHNS-MANVILLE SALES CORPORATION.— 
Francis J. Wakem has been appointed 
vice-president of the Johns-Manville Sales 
Corporation. Mr. Wakem will continue 
also as merchandise manager of the indus- 
trial products shane 
PITTSBURGH STEEL Company.—Carl L. 
Zak, assistant sales manager of the Pitts- 
burgh Steel Company since April, 1945, has 
been appointed general manager of sales. 
L. A. Ver Bryck has been appointed as- 
sistant general manager of sales, and Jos- 
eph G. Smith, district sales manager at 
Pittsburgh, Pa., has been appointed mana- 
ger of sales for the New York district, 


Carl L. Zak 


to succeed Mr. Ver Bryck. Walter D. 
Schlundt, former district sales manager at 
Detroit, Mich., will succeed Mr. Smith at 
Pittsburgh and Edward L. Dull, formerly 
at the Chicago office, has been appointed 
Detroit district sales manager. Robert, W. 
Mullin has been appointed assistant district 
sales manager in the home office at Pitts- 
burgh. 
+ 

VANADIUM CORPORATION OF AMERICA.— 
The Vanadium Corporation of America has 
announced the appointment of Harry E. Orr 
as general manager of operations of its 
Bridgeville, Pa., and Niagara Falls, N. Y., 
plants. 

+ 

MINNEAPOLIS- HONEYWELL REGULATOR 
Company.—As part of its $4,000,000 ex- 
pansion program, the Minneapolis-Honey- 
well Regulator Company, Minneapolis, 
Minn., has announced the leasing of a two- 
story building for the company’s enlarged 
sales school and ie eia department. 


AMERICAN WHEELABRATOR & EQUIPMENT 
CorpoRATION.—The name of the American 
Foundry Equipment Company, Mishawaka, 
Ind., has been changed to American Wheel- 
abrator & Equipment Corporation. 

+ 


ELECTRIC STORAGE BATTERY COMPANY.— 
The Electric Storage Battery Company 
has purchased from the War Assets Ad- 
ministration for $1,000,000 a Chicago war 
plant, which they will convert for manu- 
facturing Exide batteries. 
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Formica INSULATION ComMPpaANy. — The 
Formica Insulation Company, Cincinnati, 
Ohio, has opened a factory sales office at 
3606 Commerce street, Dallas, Texas, under 
the management of Morton F. Harvey, for- 
merly of the sales office in Chicago. Edward 
Brown, who has recently returned from 
military service, has rejoined the Chicago 
sales office. 

+ 

NationaL Twist Dritt & Toot Com- 
PANY.—The National Twist Drill & Tool 
Co. has removed all manufacturing facilities 
to Rochester, Mich. A new building addi- 
tion just completed, houses the operations 
formerly performed at the company’s De- 
troit plant. A stockroom and office is 
still maintained in Detroit at East Grand 
Boulevard and Brush street. Customers 
outside Detroit should communicate directly 
with the company’s main office in Rochester. 


Wa ter A. Deems Company.—M. H. 
Roberts has been appointed vice-president 
of the Walter A. Deems Company, dealers 
in railroad and industrial equipment 
and supplies. Mr. Roberts was for- 
merly vice-president in charge of engi- 
neering and technical adviser to the sales 
department of the Franklin Railway Supply 
Company. During his long career with that 
company he also served as consulting engi- 
neer to the United States government, as 
chairman of the Board of Helium Engineers, 
and chairman of the government committee 
for the study of the production of cheap 
oxygen and its possible use in metallurgical 
work. In 1935 he spent some time in 
Europe studying turbine-driven locomotives 
and investigating the possibilities of poppet- 
valve steam distribution for steam locomo- 
tives, especially the work of Andre Chape- 
lon. Before joining Franklin Railway Sup- 
ply, Mr. Roberts served for over three and 


one half years as chief engineer, automotive 
division, of the American Locomotive Com- 
pany. For four years he was with the 
Air Reduction Company, for which he 
served as chief engineer, production man- 
ager, and sales assistant. He developed 
and built many of the Air Reduction plants 
and their equipment, including the oxygen 
and nitrogen plants operated by the gov- 
ernment in World War I and one of the 
three experimental plants in Texas for the 
production of helium. 


INTERCHEMICAL CORPORATION. — Inter- 
chemical Corporation has announced the 
transfer of the business and personnel of 
Scriver & Quinn, Inc., a west coast sub- 
sidiary, to two other divisions. Scriver 
& Quinn’s industrial finishes will be sold 
by the finishes division and their consumer 
products will be marketed by Interchemical 
Corporation-Scriver & Quinn Finishes, 


Farrsanks, Morse & Co.—Frederick J. 
Lindauer, formerly assistant manager, has 
been appointed manager of Fairbanks, 
Morse & Co.’s Washington, D. C., office, to 
succeed the late Robert E. Post. 

Frederick J. Lindauer joined Fairbanks, 
Morse in 1923 at the Three Rivers, Mich., 
plant. In 1925 he was appointed sales and 
application engineer, with headquarters at 
Baltimore, Md., and from 1926 to 1931 
served as inspection engineer under the 
director of engineering for the company's 
factories in Beloit, Wis. Three Rivers, 
and Indianapolis, Ind. He later spent sev- 
eral years in the Chicago office; in 1933 
was appointed sales engineer for the New 
York branch, and in 1935 was transferred 
to the Washington office. 

The capacity of the Beloit (Wis.) works 
of Fairbanks, Morse will be increased 
soon by the erection of a new one-story 


building for construction of Diesel-electric ! 
locomotives ranging in size from 1,000-hp | 


switchers to 8,000-hp road units, C. H. 
Morse, III, vice-president in charge of 
manufacturing, has announced. The new 
plant will be 163 ft wide by 703 ft long and 
54 ft high to accommodate locomotive as- 
sembly machinery, including electric travel- 
ing cranes. 
+% 


WATSON-STILLMAN Company.—C. Huit- 
ing, formerly sales engineer for the Watson- 
Stillman Company, has been appointed New 
England representative for the firm. ` 


PITTSBURGH PLATE GLAss COMPANY.— 
James G. Mowry, industrial salesman for 
the Pittsburgh Plate Glass Company’s paint 
division, has retired. Mr. Mowry was as- 
sociated with the company for 45 years. 

+ 


Union AssesTos & Russer Co.—The 
Union Asbestos & Rubber Co. has an 
nounced the abolishment of the office of 
chairman of the board. J. H. Watters, 
president, will assume the duties formerly 
exercised by the chairman of the board. 
John H. Balch, formerly secretary and 
treasurer, has been elected executive vice- 
president, retaining the position of treas- 
urer, and Stephen S. Steel, formerly assist- 
ant secretary, has been elected secretary. 

+ 


INDEPENDENT Pneumatic Toot Cox- 
PANY.—The Independent Pneumatic Tool 
Company of Chicago, has announced 2 
$1,000,000 expansion of its main plant at 
Aurora, Ill. Construction of the annex, 
which will provide 85,000 sq. ft. of addi- 
tional floor space for production purposes, 
will begin shortly. 


TERMINAL MANUFACTURING & SUPPLY 
Co.—The Terminal Manufacturing & Sup- 
ply Co., Cleveland, Ohio, has been appointed 
by the Menasco Manufacturing Company, 
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to meet the demand for higher speeds at lower costs 


The Nickel Plate’s enviable record of handling heavy freights on long 
runs at sustained high speeds has been partially made possible through 
its fleet of fifty-five modern Lima-built 2-8-4 steam locomotives which 


this far-sighted railroad has placed in service during the last five years. 
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Burbank, Calif., as exclusive sales repre- 
sentative for Malabar hydraulic railroad 
jacks and tools, in Ohio, Indiana, Illinois, 
western New York, western Pennsylvania 
and Michigan. 


DuRAMETALLIC CoRPORATION OF NEW 
Jersey.—Herbert M. Lewis, vice-president 
and general manager of the Durametallic 
Corporation of New Jersey, with head- 
quarters at Newark, N. J., has retired. 

+ 


AMERICAN TirE & Russer Co.—W ater- 
house & Co., 50 Church street, New York, 
have been appointed sales agents in the 
railroad field for the American Tire & 
Rubber Co. of Trota; N. J. 


Luxens Steet Comrany.—Willard K. 
Fohl has been appointed manager of the 
railroad division of the Lukens Steel Com- 
pany and its subsidiaries, the By-Products 
Steel Corporation and Lukenweld, Inc., 
Coatesville, Pa. 

Willard K. Fohl joined Lukens in 1937, 
serving in the research and openhearth 


Willard K. Fohl 


departments until 1939, when he was ap- 
pointed assistant research metallurgist. 
During World War II, he served with the 
United States Navy, returning to Lukens 
in November, 1945. Mr. Fohl is a member 
of the New York Railroad Club and of 
the Master Boiler Makers’ Associàtion. 


Turco Propucts, Inc.—L. H. Moulton 
has been appointed national sales director, 
and D. T. Buist, assistant national sales 
director, of Turco Products, Inc., Los An- 
geles, Calif. 

+ 

Koprers CompaAny.—Koppers Company 
has announced the following appointments 
in the wood preserving division: Walter 
P. Arnold, formerly manager of the tech- 
nical department of the division, has been 
appointed assistant to the vice-president 
in charge of railroad sales, and J. M. 
Irvine, formerly district sales manager in 
New York, has been appointed assistant 
to the vice-president in charge of com- 
mercial sales, both with headquarters in 
Pittsburgh, Pa. R. H. Bescher, formerly 
a member of the technical staff of the di- 
vision, has been appointed manager of the 
technical department, with headquarters in 
Orrville, Ohio. 
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Pressep STEEL Car Company.—H. E. 
Chilcoat, vice-president in charge of the 
Pressed Steel Car Company, has been 
elected vice-president in charge of domes- 
tic industrial and railway sales. 

H. E. Chilcoat began his career as a ma- 
chinist apprentice in the employ of the 
Pennsylvania. He joined the Westing- 


H. E. Chilcoat 


house Air Brake Company in 1906; the 
Clark Car Company in 1918, and from 
1926 to 1928 was engaged in special con- 
sulting work. He was appointed sales 
manager, air dump car division, of the 
Koppel Industrial Car & Equipment Co. 
in 1928, and in 1931, general manager of 
sales of Pressed Steel Car’s industrial di- 
vision. In April, 1946, Mr. Chilcoat was 
elected vice-president in charge of pro- 
duction. 
+ 

American CAR AND FOUNDRY COMPANY. 
—J. D. Seiler, general superintendent of the 
Milton, Pa., plant of the American Car and 
Foundry Company, has been appointed as- 
sistant works manager at the Milton plant. 

J. D. Seiler was born and educated in 
Brooklyn, N. Y., where he studied engi- 
neering at the Pratt Institute. He joined 


J. D. Seiler 


the New York engineering department of 
American Car and Foundry in 1907 and 
subsequently served in the mechanical en- 


‘gineering department at Berwick, Pa., and 


in the export inspection department. In 
1916, he was appointed chief inspector at 
the Milton plant and in 1926 became gen- 
eral superintendent. 


O. W. Swanson CorroraTION.—Henry 
W. Stahl has been appointed eastern and 
southern sales representative for the O. W. 
Swanson Corporation, Chicago, with head- 
quarters in New York. 


Linx-Bett Company.—The Link-Belt 
Company, Chicago, has opened a Sales 
office at 808 North Third street, Milwau- 
kee 3, Wis. William M. Hufnagel, district 
sales manager, has been placed in charge 
of the new office, and will be assisted by 
H. B. Johnson and F. E. Sweeney. 

+ 


Dayton Russer MANUFACTURING Com- 
pany.—M. H. Clarke has been appointed 
vice-president and director of. manufactur- 
ing of the Dayton Rubber Company. 

+ 


REYNoLps MeTtaLts Company.—The Rey- 
nolds Metals Company. has acquired the 
government-owned Newark, Ohio, alumi- 
num rolling mill from the War Assets Ad- 
ministration. 

+ 

FRANKLIN RAILWAY SUPPLY COMPANY.— 
John E. Long, formerly general sales man- 
ager of the Franklin Railway Supply 
Company, New York, has been appointed 


z i 


John E. Long 


vice-president in charge of domestic sales. 

John E. Long is a graduate of Purdue 
University (1923) with a degree in me- 
chanical engineering. He joined the Lima 
Locomotive Works upon graduation and 
served in the calculating, service, engineer- 
ing and salės departments. He entered 
Franklin’s Chicago office in 1934; was ap- 
pointed western sales manager in 1939, 
and general sales manager in 1944. 

© 


Ar Repuction SALES Company.—Ray 
L. Rex has been appointed general super- 
intendent of railroad service for the Air 
Reduction Sales Company, with headquar- 
ters in New York. He will report to 
G. V. Slottman, manager of the technical 
sales division. 

+ 

PRIME MANUFACTURING ComPANY.— The 
Prime Manufacturing Company, Milwau- 
kee, Wis., has acquired the locomotive 
soot blower and the pneumatic bell ringer 
formerly manufactured by the Superior 
Products Corporation. All equipment and 
machinery is being transferred from the 
Superior plant in Pittsburgh, Pa., to plants 
of the Prime Company. 
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Serving Harrisburg, Pittsburgh, 
Chicago, and St. Lovis.. 


The Broadway Limited 
The General 
The Admiral 
Manhattan Limited 
Liberty Limited 
The Trail Blazer 
The Pennsylvanian 
The Rainbow 
Pennsylvania Limited 
Gotham Limited 
Spirit of St. Louis 
The American 
The 52 locomotives, Pennsylvania Class T1, are of the type The New Yorker 
The Metropolitan 
that developed 6552 indicated horsepower on test; that achieved The Jeffersonian 
The St. Louisan 
a water rate of 13.6 pounds at 76 mph, 20-per-cent cutoff; that The Golden Triangle 
The Clevelander 
Cincinnati Limited 
The Red Arrow 
have consistently shown capacity to maintain speeds of 100 miles a CS 
The Sunshine $ 
per hour, with trains of 14 and 16 cars, on test runs. In no small - The Golden ere 
The Duquesne 
measure, the Franklin System of Steam Distribution has played The Akronite 
The Statesman 


â part in achieving these results. The Juniata 


produced nearly maximum power at 15-per-cent cutoff. They 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK oe CHICAGO eo MONTREAL 


STEAM DISTRIBUTION SYSTEM ° BOOSTER ° RADIAL BUFFER ° COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS ° CAR CONNECTION 
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New Carbonized Oil 
Cleaner for All Diesel Parts 


Diesels lave one thing in common with 
airplane engines—their carbonized oil 
deposits are stubborn and difficult to 
remove by ordinary methods. 

The success of Magnus 755 when it 
was perfected for use by the Army Air 
Forces on reconditioning operations dur- 
ing the war, led to extensive tests on 
diesel engine parts cleaning when it was 
released for commercial use. Results 
have been uniformly striking. 

Used to soak-clean parts #755 
speedily penetrates carbonized oil de- 
posits, loosening their bond with the 
metal. After the short soaking period, 
parts are removed and flushed clean 
with water or safety solvent. The dirt 
doesn’t get into the #755, which remains 
fresh and active over a long service life. 
Hand work is eliminated. 

In railroad work, where many varied 
sized elements are to be cleaned at a 
high production rate, the Magnus Aja- 
Dip Cleaning Machine greatly speeds 
the cleaning rate of Magnus 755. 


Large Diesel Manufacturer 
Adopts Magnus 755 


After exhaustive tests, one of the out- 
standing manufacturers of locomotive 
diesel engines has fully approved Mag- 
nus 755 for cleaning carbonized parts 
and will recommend the use of this 
cleaner in the operating manual issued 
by that corporation. 


Small Machine Cleans 1 Ton 
of Parts per Shift 


As an example of 
what a Magnus 
Aja-Dip Cleaning 
Machine can do in 
a railroad shop, the 
accompanying il- 
lustration is inter- 
esting. The ma- 
chine is a 600-lb. 
capacity unit. But 
it cleans a load in 
about two hours on 
the average, so that 
in an 8-hour shift 
it cleans over a ton 
of parts. 


a 


€ 


The machine is operated 16-20 hours 
a day, seven days a week, on a wide 
variety of small steam and diesel loco- 
motive parts: The user says that they 
have cleaned as many as 36 different 
kinds' of parts in one load. 


Safe Hand Cleaner 
Cuts Lost Time 


Innumerable investigations of the causes 
of lost time in industry have shown that 
the use of harsh, chemically active hand 
cleaners is back of the high percentage 
of skin infections in the picture. Magnus 
Hand Cleaner, mild in composition, safe 
in its scouring action and highly satis- 
factory in cleaning speed and action, 
will eliminate this cause of lost time 
in your shops. 


Safe Degreasing of 
Dirty Machinery 


Use of gasoline, benzine and other 
volatile and flammable solvents to clean 
shop machines of grease and dirt is still 
far too common for safety. ` 

It is easy to clean such machines in 
complete safety and comfort with Mag- 
nusol. One part of this concentrate is 
mixed with 8 parts kerosene or safety 
solvent. This mixture, at room temper- 
ature, is sprayed, brushed or sponged 
on all surfaces to be cleaned, and 


allowed to soak in. After 15 minutes 
the machine is flushed clean with tap 
water under pressure. All grease, oil 
and dirt are flushed away, leaving com- 
pletely clean surfaces. Harmless to all 
metals and materials of construction. 


MAGNUS Roilrond Cleaners & Machines 
| MAGNUS CHEMICAL COMPANY - 77 SOUTH AVE., GARWOOD, NJ 


Service Representatives in Principal Cities 
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NADA — MAGNUS CHEMICALS, LTD., 4040 RUE MASSON, MONTREAL 36, QUE. 


NATIONAL MALLEABLE & STEEL Cast- 
incs Co—Ray E. Valentine, sales agent 
at the St. Louis, Mo., railway sales office 
of the National Malleable & Steel Castings 
Co., has been appointed assistant district 
sales manager at St. Louis. John R. King- 
man succeeds Mr. Valentine as sales agent. 

Ray E. Valentine has been associated 
with National Malleable since 1913. Dur- 
ing World War II, he was chief of the 


Ray E. Valentine 


malleable iron section, forgings and cast- 
ings branch, af the War Production 
Board. He returned to National Mal- 
leable in 1945 as St. Louis railway sales 
agent. 


“John R. Kingman joined National Mal- 
leable’s engineering department at Cleve- 


John R. Kingman 


land, Ohio, in 1945, after five years’ serv- 
ice in the United States Army. He later 
was transferred to the St. Louis office as 
field engineer. 

+ 

Unitep States Russer Company.—Ed- 
win D. Meade of Washington, D. C., has 
been appointed manager of railway sales at 
the Chicago branch of United States Rub- 
ber Company. L. Phil Haser, who has 
handled the company’s railroad sales in the 
Chicago district since 1903, will serve ™ 4 
consulting capacity to Mr. Meade. 

Edwin D. Meade was born on Long 
Island and educated at William & Mary 
College. He has been associated with the 
rubber company since 1935. He started 
as a clerk in the company’s New York 
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645 
8-45 
8-45 
646 
646 
6-46 
6-46 
646 
6-46 
11-40 
12-40 
1-41 
1-41 
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Miles 
Operated 


1,422,391 * 
1,337,677 * 
1,262,239* 
1,181,882* 
1,205,601 * 
1,314,140* 
1,200,676* 
1,145,648* 
1,279,680* 
1,140,673* 
1,162,645* 
1,188,101 * 
1,227 ,639* 
1,147,919* 
1,148,386* 
1,096,603* 
887,526 
886,823 
833,170 
835,878 
927,468 
790,189 
807,526 
800,606 
294,447 
291,961 
278,048 
285,584 
257,606 
234,432 
203,606 
195,787 
44,101 
40,604 
45,360 
43,278 
43,329 
42,967 
1,204,068* 
1,234,785* 
1,056,473* 
1,215,104* 


287,624 
257,351 
255,881 
241,269 
221,007 
194,712 
196,483 
210,566 
172,123 


36,533,900 


Miles Per Cent 
Assigned Availability 
1,492,193 95.3 
1,445,476 92.5 
1,286,296 98.1 
1,222,250 96.7 
1,261,597 95.6 
1,349,702 97.4 
1,226,764 97.9 
1,186,921 96.5 
1,371,517 93.3 
1,228,823 92.8 
1,189,365 97.8 
1,257,202 94.5 
1,291,814 95.0 
1,268,667 90.5 
1,194,946 96.1 
1,148,338 95.5 

931,119 95.3 

976,261 90.8 

871,875 95.6 

894,840 93.4 

996,879 93.0 

836,286 94.5 

835,653 96.6 

885,546 90.4 

297,467 99.0 

298,080 97.9 

286,535 97.0 

294,740 96.9 

272,526 94.5 

237,032 98.9 

213,982 95.2 

202,751 96.6 

44,771 98.5 
43,914 92.5 
46,030 98.5 
43,948 98.5 
43,999 98.5 
43,637 98.5 
1,245,149 96.7 
1,320,320 93.5 
1,171,221 90.2 
1,244,749 97.46 
1,022,082 97.5 

276,786 93.1 

287,624 100.0 

270,044 95.3 

265,110 96.5 

241,269 100.0 

223,607 98.8 

198,040 98.3 

205,483 95.6 

210,566 100.0 

180,014 95.6 

38,381,806 95.2 


% “Veterons” are locomotives with over 1,000,000 miles’ service. 
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BEATTY MACHINE 


' Hammond, Ind. 


and mechan- 
presses), shears, Pipe 


SBEATTY 


e 
(rite— 
Write for information on 
the complete Beatty line 
of mechanical and hy- 
draulic punches, presses, 
spacing tables, bulldoz- 
ers, extruding presses. 


MACHINE AND 


MFG. COMPANY 
HAMMOND, INDIANA 


branch and became a salesman a few months 
later. Since 1941 he has been located in 
Washington, D. C. 


* SHAKEPROOF, INC—Shakeproof, Inc, a 
division of the Illinois Tool Works, has an- 
nounced the following personnel changes: 
Eugene W. Fuller has been appointed man- 
ager of the division. B. F. Bales, formerly 
assistant sales manager, succeeds Mr. Fuller 
as sales manager. Russell H. Maude has 
been appointed sales manager of the Detroit 
(Mich.) district, to succeed John B. O’Con- 
nor, who has replaced Walter M. Hanne- 
man as chief engineer. Mr. Hanneman has 
joined the SEMS License division as chief 
engineer. 
+ 

MarveL EqguipMent Company.—l. N. 
Thorp has joined the sales staff of the 
Marvel Equipment Company, in charge of 
eastern sales as far west as Buffalo, N. Y. 
He will maintain his office in New York. 


UNITED STATES STEEL (CORPORATION.— 
Dr. Robert H. Aborn has been appointed 
assistant director of research laboratory of 
the United States Steel Corporation, at 
Kearny, N. J. Harry E. Lorenz, assistant 
purchasing agent of the Chicago district, 
has been appointed purchasing agent of 
the affiliated Carnegie-Illinois Steel Cor- 
poration, with headquarters at Pittsburgh, 
Pa. C. H. Baringer and F. G. Buchheit 
have been appointed assistant purchasing 
agents. 

Ld 

Erie Founpry Company.—Harry A. 
Trishman has been appointed manager of 
the Hydraulic division of the Erie Foundry 
Company, Erie, Pa. Mr. Trishman was 
previously chief engineer of the Adamson 
United Company. 


Lopce & SuipLtey Company.—The Lodge 
& Shipley Machine Tool Co., because of the 
broadened scope of its manufacturing opera- 
tions, has changed its name to the Lodge 
& Shipley Co. 


The Lodge & Shipley Company has ' 


acquired the turret-lathe and hand-screw- 
machine business of the Acme Machine 
Tool Company, also of Cincinnati, the 
companies have jointly announced. 


Obituary 


Louris R. Millar, 69, who retired in 
1945 as a sales engineer for the Mercury 
Manufacturing Company, Chicago, died at 
his home in Los Angeles, Calif., on Decem- 
ber 19. 

+ 

ALrerT W. Jacoss, former chairman of 
the board of the Star Headlight & Lantern 
Co., with which company he was associ- 
ated for over 54 years, died on November 
13, after a long illness. He was 72. 


C. D. Younc, sales manager, welding 
division, Metal & Thermit Corp., New 
York, died on November 16 at Orange, N. J. 

+ 


Sypney G. McALLIsTER, who retired in 
1940 as president of the International Har- 
vester Company, died in Pasadena, Calif. 
on December 25, after a lengthy illness. 
Following his retirement, Mr. McAllister 
continued as chairman of the firm’s execu- 
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Yes, your passenger wants swift transportation—but 
he also wants comfort. And comfort begins with brakes! 


HSC Electro-Pneumatic Brakes—with the safety of 
adequate braking forces, speed of electric control, and 
smoothness of simultaneous brake action—are the brakes 
which answer every comfort and efficiency requisite! 


At the same time, those features which contribute so 
much to passenger comfort have an economic value to 
your railroad. They help trains reach their destinations 
faster. Thus, track capacity is increased and availability 
of rolling equipment improved. By affording modern 
comfort for your passengers, they attract more of them 
to your services. In eliminating slack action they help 
eliminate wear on your rolling equipment, thereby re- 
ducing maintenance costs. 


Thus, every feature of HSC Electro-Pneumatic Brakes 
has a double edge—one for your fight for patronage, the 
other for your battle against costs. 


Specify these three Westinghouse aids to better rail- 
roading: HSC Electro-Pneumatic Brakes ... for braking 
flexibility to match modern train speeds, and unequalled 
smooth action. Speed Governor Control... for regulat- 
ing braking forces to wheel speeds. AP Decelostat . . . fox 
wheel slip detection to keep the wheels rolling. 


Westinghouse Air Brake Co. 


YWWILMERDING, 


bisa ce Shears are 
built in a wide vari- 
ety of sizes and applications to meet 
varied plate shearing requirements. 
Simplicity of design and dependable, 
rugged construction assure years of 


maintenance-free operation. Write for 
Bulletin 126. 


in any of these operations, where 
precision work is demanded and 
where greater production at man- 
hour savings is paramount— 


* BORING—rough, semi-finish 
and finish * MILLING (special 
types)* STRAIGHT LINE 
DRILLING * UNIVERSAL AD- 
JUSTABLE SPINDLE DRILL- 
ING * HONING * TAPPING *¢ 
REAMING * COUNTERBOR- 
ING * VERTICAL AND WAY- 
PE EQUIPMENT... 


40° ee 
OLINE, ILANG ae 
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If you have a SPECIAL PROBLEM 


then a Moline Multiple Spindle 
Specially Designed machine tool 
is your answer. Moline tools are 
ruggedly built and engineered to 
fit your PARTICULAR require- 
ments, they’re made to last for 
years, they're easy to change over 
to other jobs, they do better work 
at less cost and stand up to it 
longer. 


For YOUR special problem, go 
“HOLE-HOG,” write us for any 
information you may need. 


MOLINE TOOL COMPANY 


100 20th Street 


Moline, Illinois 


tive committee until two years ago, when 
he relinquished the position because of ill 
health. 

+ 

Warren G. Fercuson, recently retired 

transportation sales engineer for the Gen- 
eral Electric Company, died on December 
13, at Riverside, Ill. He was associated 
with the company for 36 years. 

+ 


Joun W. Bray, 79, a director of the 
Bullard Company, machine tool plant, died 
January 4 after a long illness. Mr. Bray 
came to the Bullard Company as an ap- 
prentice in 1884, became a director in 1930, 
and was appointed vice-president in charge 
of sales in 1932. 

+ 

DeWırr R. ARNOLD, senior vice-presi- 
dent of the Standard Railway Equipment 
Company, died on December 21. Mr. Am- 
old was 6l years old. He joined Standard 
Railway Equipment in 1924 at the Chicago 
office, holding the position of vice-president 
until 1936, when he joined the Chicago- 


Hutchins Company as its president. In . 


1939 he returned to Standard Railway 
Equipment as senior vice-president, with 
headquarters in New York. 

+ 


Epwin STRASSBURGER, St. Louis, Mo. 
representative for the Buffalo Brake Beam 
Company, whose death was reported in 
the December issue, was born in St. Louis 
on September 20, 1869. He attended the 
public schools of that city and the Wash- 
ington University Manual Training School. 
He began his career with the Bank of 
Commerce in St. Louis, where he later 
joined the United Railways. In 1903, he 
became associated with the Damascus 
Brake Beam Company and three years 
later joined the Buffalo Brake Beam Com- 


pany. 


Personal Mention 


General 


Georce E. BENNETT, whose appointment 
as superintendent of motive power of the 
Chicago & Eastern Illinois, with head- 
quarters at Danville, Ill., was reported 
in the January issue, was born on Septem- 
ber 9, 1904, at Flandreau, S. D. He er 
tered railroad service with the C. & E. I. 


George E. Bennett 
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The inherent strength of Otiscoloy is 
obtained without mechanical working 
or heat treating, which gives it excep- 
tional weldability and formability for 
a high-tensile steel. It is being used 
successfully to reduce dead-weight and 
increase pay load in railroad freight 


NEED 
MORE STEEL? 


You can help by keeping 


your serap moving back 


to the mills. 


cars, in trucks, buses, mine cars and 
other equipment. Otiscoloy is also re- 
sistant to abrasion and corrosion. Our 
metallurgical engineers will be glad to 
discuss the application of Otiscoloy to 
your production problems. Write for 
further information. 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PA. 


February, 1947 
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BEST! FOR 


LIGHT DUTY SPEED! 


High Speed at Low Cost No. 4B 


For tool room, stock room, or mainte- 
nance shop, this 6” x 6” capacity hack 
saw is superior to anything in its price 
class. Embodies similar design principles 
and features of MARVEL Heavy Duty 
production saws. Cuts a 2” standard pipe 
in 30 seconds—a 5” round piece of machine 
steel in 8 minutes! 


2-Speed and 4-Speed for applications 
where materials of different hardness and 
alloy characteristics are to be cut. MAR- 
VEL 4B is available in 2-Speed and 4-Speed 
models. Built-in work tracks for holding 
outer end of bars are also available for 
all models. 


ARMSTRONG-BLUM MFG. CO. 
“The Hack Saw People“ 
5700 BLOOMINGDALE AVENUE, CHICAGO 39, U.S.A. 


ROUSTAB 
CRANE 


You save valuable 

man-hours and avoid 

costly delays when you 

mechanize your plant and 
_ yard with this tractor-footed 

load-hustler. Hook, magnet 

—loadsto7¥tons. 

Flexible perform- 

ance, built for 

years of overwork. § 

Write today for 

cost-cutting facts. 


THE HUGHES-KEENAN COMPANY 
608 NEWMAN STREET . . . . MANSFIELD, OHIO 


Roustabout Cranes 
By Hughes-Keenan 


Load-Handling Specialists Since 1904 
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in 1922 as a machinist helper at Danville, 
became a machinist in 1924, and assistam 
enginehouse foreman in 1937. He served as 
night enginehouse foreman at St. Louis, 
Mo., and Danville during 1938, and was ap- 
pointed day enginehouse foreman in 1941. 
The following year he became foreman back 
shop at Danville; in 1943 was shop super- 
intendent, and in 1943 master mechanic at 
Villa Grove, III. 


CrarK W. MitspauGH, mechanical en- 
gineer of the Michigan Central at Detroit, 
Mich., has retired after more than 37 years 
.of service with that road. 


B. J. PEASLEY, superintendent of motive 
power of the St. Louis Southwestern of 
Texas at Tyler, Tex., has retired after 30 
years of service with the road. 


P. H. JENNER, road foreman of engines 
of the Western Pacific, with headquarters 
at San Francisco, Calif., has been appointed 
assistant to general manager, with head- 
quarters at San Francisco. 


E. V. Meyers, general locomotive fore- 
man of the St. Louis Southwestern of 
Texas, at Tyler, Tex., has been appointed 
superintendent of motive power, with head- 
quarters at Tyler. 


PauL H. Verd, whose appointment as 
superintendent of motive power and equip- 
ment of the Elgin, Joliet & Eastern, with 
headquarters at Joliet, Ill, was reported 
in the January issue, was born on April 
30, 1908, at Arlington, Wash. He is a 
graduate of the University of Washington 
(1931) with a B. S. degree in electrical 
engineering. In the summer of 1929 Mr. 
Verd worked as a sprveying party axman 
for the Sultan Railway & Timber Co., and 
while completing his college studies, served 
part-time as a street-car operator on the 
Seattle Municipal Street Railway. He con- 
tinued in that position until 1933. Also, 
while employed part-time by a Seattle engi- 
neer during 1932, he worked on the devel- 
opment of a method of detecting transverse 
fissures in rails. 


| ae 


Paul H. Verd 


student engineer in the employ of the 
General Electric Company at Schenectady, 
N. Y., and Erie, Pa., specializing in electric 
and Diesel-electric motive power. Mr. 
Verd joined the Electro-Motive Division 
of General Motors Corporation in 1935 as 
service engineer (Diesel motive power) at 


Railway Mechanical Engineer 
FEBRUARY, 1947 


In 1933 he became a 


MANAGEMENT and 
PRODUCTION men want 


FACTS 


about equipment they buy 


Here are FACTS about 
Coffing Hoists 


“SAFETY-PULL” 
Ratchet Lever Hoists 


For all kinds of construc- 
tion and maintenance 
work, wherever a lift or 
pull is needed, there is a 
“Safety - Pull” to meet 
your requirements. 
SAFE, DURABLE, DE- 
PENDABLE. Capacities 
range from % to 15 tons, 
yet they weigh only 14 to 
150 pounds. 


“QUIK-LIFT” 
Electric Hoists 


For dependable and ec- 
onomical service the 
“Quik - Lift” incorpo- 
rates EFFICIENCY 
with SPEED, POWER 
and DURABILITY. 
Just plug it in and 
speed up production. 
Capacities from 500 to 
4000 pounds with lift- 
ing speeds from 4 to 49 
feet per minute. 


MODEL Y-C 
Spur Geared Chain Hoists 


Coffing Spur Geared 
Chain Hoists embody the 
planetary gear system 
with the Weston auto- 
matic brake. There are 
seven capacities ranging 
from % to 5 tons. A 
sturdy, dependable hoist 
for heavy work and in 
the production line. 


Contact Your Supplier or Write for 
BULLETIN H C-100 


Coffing Hoist Co. 


Danville, Illinois U. S. A. 
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LaGrange, Ill. He became associated with 
the E. J. & E. in 1937 as supervisor of 
Diesel locomotives. In 1941 he was placed 
on active duty in the Navy. He was 
awarded the bronze star for meritorious 
service in connection with submarine oper- 
ations against the enemy, and attained the 
rank of commander prior ‘to his release 
in September 1945. He then returned to 
the E. J. & E. as master mechanic at Gary. 


E. ABRAHAM has been appointed assistant 
to superintendent of motive power and 
equipment of the Elgin, Joliet & Eastern, 
with headquarters at Joliet, Ill. 


Cart D. Love, general superintendent of 
the Louisville & Nashville, at Louisville, 
Ky., has been appointed assistant general 
manager with headquarters at Louisville. 
Mr. Love was born at Knoxville, Tenn., 
and began his railroad career there in 
1909 in the mechanical department of the L. 
& N. Mr. Love’s continuous service with 
the L. & N. dates from 1918 when he 
became a machinist at Covington, Ky. He 
was later night assistant engine-house fore- 
man at Covington and day assistant engine- 
house foreman at DeCoursey, Ky. He was 
appointed assistant master mechanic at De- 
Coursey in 1925 ; master mechanic at Radnor, 
Tenn., in 1931, and superintendent of the 


Carl D. Love 


Louisville division in 1941. He was later 
furloughed to military service and as com- 
manding officer of the 728th Railway Oper- 
ating Battalion with the rank of lieutenant 
colonel, he served in the Cherbourg area 
of France and at Fuerth, Germany. He 
received the Legion of Merit and the 
Croix de Guerre with Palm for “excep- 
tionally meritorious conduct in the per- 
formance of outstanding services.” He was 
advanced to the rank of colonel in the U. S. 
Army Officer’s Reserve on March 6, 1946. 
On August 1, 1945, following his separation 


from the Army, Mr. Love was appointed 


general superintendent. 


GeorcE F. SHULL has retired as super- 
intendent of machinery of the Clinchfield 
at Erwin, Tenn. Mr. Shull was born on 
April 19, 1876, at Woodstock, Va. He 
entered railroad service in 1890 as a mes- 
senger boy in the employ of the Shenandoah 
Valley (now the Norfolk & Western) at 
Shenandoah, Va. He served also as a 
call boy and yard clerk, and in 1893 became 


‘Quality 
Proved 


in thousands of 


locomotives .... 
over millions of J 
miles traveled... 


Pioa proves! In near- 
ly fifty years of service to the 
steam power field, P-M Metal- 
lic Rod Packing has earned its 
position of leadership. Its star 
performance in packing steam 
pressures is reflected in the se- 
lection of materials and appli- 
cation of expert, painstaking 
craftsmanship in manufacture. 
Each segment bears the Paxton- 
Mitchell “P-M” trade-mark 
and is made of selected metals 
which withstand the extreme 
pressures of today’s operating 
conditions. Special composi- 
tion metal segments available 
for super-heated steam. 


M Metallic Rod Packing 


The Packweg That Faeks 
Paxton-Mitchell Company 


Engineers — Founders — Craftsmen“ 
Omaha 5, Nebraska 
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Demonstrating 
BRICKSEAL 


REFRACTORY COATING 


HEATED 
TO 2250° 


Brickseal provides a crackproof, 
vitrified armor for furnace lin- 
ings. The small firebricks shown 
in the furnace were bonded and 
painted with Brickseal and heated 
to 2250°. Directly from the fur- 
nace they were plunged into cold 
water as shown below—a test for 
any material subject to expansion 
and contraction. 

Brickseal is semi-plastic when 
bot, yet hard and tough when 
cold. Brickseal is made in grades 
suitable to heats ranging from 
1400° to more than 3000°. It will 
make any furnace last longer by 
giving new life to your refrac- 
tories. Write or call local dealer 
for a demonstration. 


DOUSED IN 
COLD WATER 


A 


REFRACTORY COATING 
5800 S. Hoover St., Los Angeles, Calif. 
1029 Clinton St., Hoboken, N. J. 
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BRICKSEAL 


a machinist apprentice. In April, 1897, 
he became a machinist on the Southern at 
Spencer; in September, 1897, a machinist 
on the Norfolk & Western at Roanoke, 
and in 1901, a machinist on the Pennsyl- 
vania at Altoona, Pa. He returned to the 
Norfolk & Western in 1902 as enginehouse 
foreman at Radford, Va. In 1904 he was 
transferred to West Roanoke, Va., as a 
foreman, and in 1906 became assistant erect- 
ing shop foreman at Roanoke. In 1911 
he entered the employ of the Carolina, 
Clinchfield & Ohio (now the Clinchfield) 
as general foreman at Erwin. He was 
appointed master mechanic at Erwin in 
1913; superintendent of motive power in 
January, 1924, and superintendent of ma- 
chinery in December, 1924. 


T. G. McFau has been appointed super- 
intendent of machinery, with jurisdiction 
over the mechanical department, of the 
Clinchfield, with headquarters at Erwin, 
Tenn. 


Diesel 
H. G. ScHAFFNER has been appointed 
a Diesel locomotive inspector for the New 
York Central System, with headquarters 
at New York. 


H. Lresert has been appointed a Diesel 
locomotive inspector for the New York 
Central System, with headquarters at New 
York. 


F. E. Hesrorp has been appointed a 
Diesel locomotive inspector for the New 
York Central System, with headquarters 
at New York. 


H. R. FrieL has been appointed a Diesel 
locomotive inspector for the New York 
Central System, with headquarters at New 
York. 


Car Department 


WaLter A. Emerson, general master 
car builder of the Elgin, Joliet & Eastern, 
has been appointed superintendent car de- 
partment at Joliet, Ill. Mr. Emerson was 
born on October 8, 1881, at Marshalltown, 
Iowa, where he began his railway career 


Walter A. Emerson 


in 1900 in the car department of the Iowa 
Central (now Minneapolis & St. Louis). 
Mr. Emerson joined the E. J. & E. in 
1901. He became assistant master car 


builder in 1917; master car builder in 1927, 
and general master car builder in 1938. 


Cutrrorp H. WItson, freight car foreman 


. of the Missouri-Kansas-Texas at Denison, 


Tex., has been promoted to the position of 
general cdr foreman of the car shop at 
Denison. 


Master Mechanics and 
Road Foremen 


J. C. SHANNON, assistant master me- 
chanic of the New York Central at Jackson, 
Mich., has been appointed master mechanic 
with headquarters at Detroit, Mich. 


A. E. BrecKMAN, assistant master me- 
chanic of the Baltimore & Ohio at Cumber- 
land, Md., has been promoted to the posi- 
tion of master mechanic. 


R. S. Gates, assistant master mechanic 
of the New York Central, at Detroit, Mich., 
has been transferred to the position of 
master mechanic at Jackson, Mich. 


C. G. PLANT, Sr., has been appointed road 
foreman of engines of the Southern, with 
headquarters at Spencer, N. C., succeeding 
J. M. Sink who has been granted a leave 
of absence. 


G. B. Rez has been appointed assistant 
master mechanic of the New York Central, 
with headquarters at Detroit, Mich. 


A. J. Hartman, master mechanic of 
the Atchison, Topeka & Santa Fe, at Albu- 
querque, N. M., has been appointed me- 
chanical superintendent, with headquarters 
at Amarillo, Tex. 


W. R. Harrison, mechanical superin- 
tendent of the Atchison, Topeka & Santa 
Fe at Amarillo, Tex., has retired after 
more than 45 years of service. 


W. S. Wuirtrorp, master mechanic of the 
Chicago & North Western, with headquar- 
ters at Boone, Iowa, has retired after 50 
years of raliroad service. 


Jonn Fertic has been appointed master 
mechanic of the Atchison, Topeka & Santa 
Fe, with headquarters at Slaton, Tex. 


H. E. Anperson, master mechanic of the 


Atchison, Topeka & Santa Fe at Slaton, | 


Tex., has been transferred to the position 
of master mechanic at Albuquerque, N. M. 


Shop and Equipment 


T. W. BELLHOUSE, assistant general loco- 
motive foreman of the St. Louis Southwest- 
ern at Tyler, Tex, has been appointed 
general locomotive foreman at Tyler. 


W. H. LoxncwELL has been appointed 
superintendent of shops of the Baltimore 
& Ohio at Cumberland, Md. Mr. Longwell 
was previously master mechanic at Grafton, 
W. Va. 


Obituary 


Evan F. Jones, who retired in 1939 as 
master mechanic of the Chicago & Western 
Indiana, died at his home in Chicago on 
October 26. 


L. P. MicHaeL, who retired on April 21, 
1944, as chief mechanical engineer of the 
Chicago & North Western, died at 
Phoenix, Ariz., on December 18. 
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OF ALL NEW FREIGHT CARS ORDERED FOR 
DOMESTIC SERVICE IN 1946 WILL BE 
EQUIPPED WITH UNIT TRUCKS. 
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To keep 
equipment 
availability high— 
use 


BYERS 
in the Ro 
"hot spots” 


After the beating that all railroad rolling 
stock has been taking, and with a big 
program of AB brake installation going 
on, railroad shops have a big job and a 
long job ahead in reconditioning equip- 
ment. To make sure that this load isn't 
increased by early returns of repaired 
equipment, or premature failures on new 
equipment, the most durable materials 
are needed. 

Byers Wrought Iron has made an 
impressive record for long service in 
some of the most punishing services, and 
can help you in... 


AB BRAKE PIPING. Wrought iron pipe 
takes the short-radius bends neces- 
sary in installation, has minimum 
“spring-back” which avoids destruc- 
tive stored stresses, and withstands 
the vibration and shock that speedily 
fatigues ordinary metals. 

BYERS STAYBOLT IRON. Produced 
under hair-line quality control. All 
material is twice-piled, and all slabs 
run full length of pile. Byers Staybolt 
Iron is uniform in structure and di- 
mension, easy to drill, thread, head 
and weld, highly resistive to the heat, 
abrasion and vibration encountered 
in service. 

LOCOMOTIVE PIPING. Byers Wrought 
Iron pipe is standard for water, steam, 

y sand, air, lubrication, blower, con- 
densate, delivery and dry lines on 
many leading railroads. (Combines 
ease of fabrication with outstanding 
service qualities. 

The fine performance of wrought iron is 

the result of its unique composition. 

Tiny fibers of glass-like silicate slag, 

threaded through the body of high- 

purity iron, make a structure like that of 


FORGING BILLETS. The same unusually high 
quality and uniformity found in Byers Staybolt 
Iron are duplicated i in Byers Forging Billets. They 
are produced in round, square or rectan 
sections, under ASTM-A- 73 and AAR-M-307 
Specifications. 


ot) 


STAYBOLT IRON 


a stranded wire cable that withstands 
vibration and shock. You will find full 
dimensional information in our General 
Catalog, sent on request. 

A. M. Byers Company, Pittsburgh, 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt Lake 
City, Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 
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Exterior perspective of electronic diner (American Car and Foundry design) 


The Changing Passenger Car" 


Tze railroads face the biggest passenger business of 
their history. They will need approximately 15,000 
passenger-train cars. 

During the past year, there were more than 3,000 
passenger-train cars ordered by the American railroads. 
Luxury of appointments and the last word in modern 
interior facilities, as well as lightweight superstructures 
and sound-proofed trucks will characterize these passen- 
ger cars, 

Structures 


In achieving light weight, and because of the fact that 
passenger comfort demands more and more in the way of 
electrical and air-conditioning equipment, (thus adding 
to the weight), most of the new cars employ the use of 
materials that combine strength with physical character- 
istics above that of mild steel of the same section. 

These materials are low-alloy high-tensile steels, stain- 
less steels and aluminum alloys. 

A breakdown of component parts in a passenger-train 
car shows that the structural shell accounts for approxi- 
mately 30 per cent of the total weight, and the truck 32 
percent. The remaining, 38 per cent consists of interior 
furnishings, seating, heating, lighting, air conditioning, 
batteries, body brake equipment and power supply. 

Experience in service and analysis of the structure’s 
behavior in wrecks demonstrate that all possess a reason- 
able safety factor. 

The history of railroad accidents, particularly of passen- 
ger trains, discloses that most of them are due not to 


* Abstract of a paper presented at the Meeting of the Transportation 
Divisi Tastitute of Electrical Engineers, February 6, 1947, 
New York, N. Y. 


sion, American 
t Vice president in charge of engineering, American Car and Foundry 
y. 
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By E. D. Campbellt 


What the railroads and builders 
are doing to meet the challenge 
of competition and some predic- 
tions of the new things to come 


defective equipment, but to the personnel’ or human 
element. Some day, perhaps not too far distant, the 
operation of trains will be completely automatic. Con- 
trols will be governed by electronic equipment. The 
engineman at the throttle, will not even start the train, 
much less stop it. If anything goes wrong it will be 
stopped automatically, eliminating the human equation. 
A passenger-train accident will be a thing of the past 
and so rare, that it will be in the same category as the 
horse and buggy is to the modern auto. 

In that age, passenger-train cars will be of a different 
design structurally. We will, perhaps, follow airplane 
construction. Design based on lightweight materials, 
such as aluminum alloys, magnesium, plastics, etc. 

Looking ahead, we have designs of this nature using 
aluminum alloys. None has been built as yet. The weight 
of this structure per passenger is roughly 25 per cent 
of the weight of the present conventional alloy-steel car 
construction. 

Exterior appearance is largely a matter of personal 
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American Car and Foundry design 


High-speed double-end inter-city train 


taste. From this standpoint the new cars will be of three 
types: (1) shiny unpainted; (2) painted, and (3) a 
combination of shiny and painted. 

Stainless steel in fluted sections is well adapted to the 
shiny unpainted exterior and may be applied on framing of 
low-alloy high-tensile steel, stainless steel, or aluminum. 


American Car and Foundry design 


Interior of Slimberliner—Dayflector sash has louvers in upper portion; 

continuous fluorescent light has new location, close to reading plane— 

Solid baggage rack, which serves as a diffusing reflector for light, 
has slotted front for easy cleaning 


The surface of stainless, however, is not well adapted 
to the application of paint coatings. A similar shiny 
unpainted fluted appearance will be accomplished on a 
number of the cars of aluminum construction by the use 
of extruded anodized aluminum mouldings. 

For painted exteriors, low-alloy high-tensile steel and 
aluminum construction are best adapted. With spot- 
welded attachment of side sheets of low-alloy high-tensile 
steel the sides will be perfectly smooth without exposed 
rivet heads or other projections, which feature makes 
for easy cleaning and minimum accumulation of dirt. 


Coaches 


Of the cars on order, coaches considerably outnumber 
other types. These coaches will be equipped with con- 
veniences to suit the most advanced standards of modern 
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passenger travel. Comfortable reclining seats deeply 
cushioned and upholstered in soft sponge-rubber which 
allows one’s body to be stretched out in a relaxed position 
without annoying his neighbors either in front, back or 
seated beside him. These chairs may also be revolved to 
face the broad double-glazed non-fogging window for a 
clear unrestricted view of the countryside, or turned about 
to face neighboring passengers. The lounge compartments 
will be larger and will contain every modern toilet facility 
for the journey. Deep divans and roomy chairs, large 
mirrors, dressing tables—all are found in these lounges. 

Fluorescent lighting will be featured, placed directly 
over the center of each seat in the bag racks. The latest 
type of electric water coolers will be provided, also air 
conditioning throughout, insulation against heat, cold 
and noise, thus shutting out virtually all operating noises. 

These are some of the provisions which have been 
made in the design of these coaches to make the traveler's 
journey cheerful and comfortable. 


Luxury Cars 


In the luxury cars such as lounge, bar, tavern, observa- 
tion, buffet, cafe and dining cars, we will see striking 
examples of the ultimate in decorative features, soft 
pastel shades, varied in each car, colorful blending of 
drapes, chair fabrics, carpets and window curtains and in 
new facilities such as private rooms, cocktail lounges, 
snack bars, lunch counters, motion pictures and even 
space for dancing and nursery playrooms. 


Sleeping Cars 


Approximately one-third of the 3,000 cars on order are 
sleeping cars. Of this portion, single-occupancy rooms 
or roomettes take preference over bedroom cars. We 
shall see considerable improvement in sleeping accommo- 
dations. Single-occupancy room cars of the pre-war 
design have accommodations for 18 passengers. Present 
designs accommodate 21 passengers with no change in 
size of rooms. This has been accomplished by relocation 
of wardrobe, folding washbasin and shelf space. Appoint- 
ments such as ash receivers, toilet-paper holders, berth 
operating mechanism and other hardware in general, have 
been refined. Double bedrooms have been designed with 
private enclosed toilet facilities. The upper berths in 
these bedrooms disappear into the ceiling thus giving 
the room a more spacious appearance. 

Improved heating and air conditioning control will add 
to passenger comfort. Fluorescent lighting will also be 
featured in these room cars. Even the porter has been 
given consideration in that practically every sleeping 
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car will have a folding berth in one end of the car for his 
use. 


Radio Equipment 


Several railroads have installed very high-frequency 
radio equipment. on their through-freight trains for end- 
to-end radio communication between the engineman in 
the locomotive and the conductor in the caboose. 

Also low-frequency induction radio is being installed 
on the cabooses for direct communication with wayside 
stations. These two systems are entirely independent of 
each other. 

The primary reason for the installation of these radio 
communication facilities is to speed up the handling of 
freight traffic, help eliminate delays and at the same time 
provide an added factor of safety. 

I mention this because we shall see this type of equip- 
ment installed in passenger cars. Asa matter of fact, sev- 
eral railroads are specifying installations of radio speakers 
in each bedroom so that passengers may listen to radio 
programs at the flip of a switch, or special announcements 
can be made by the conductor on the train through these 
same speakers. In the not-too-distant future we may 
be able to pick up a phone in our private room on a train 
and speak to relatives or friends as we pass through or 
near the cities in which they reside. 


Air Conditioning 


Modern passenger cars are heated almost universally 
by finned-copper floor-mounted steam-radiation systems 
supplied from the locomotive. Electric power required 


is furnished either by axle-driven or gas-engine-driven 
d. c. generators in conjunction with storage batteries of 
sufficient capacity to carry electrical loads for a reasonable 
time. Air conditioning is provided by d. c. electro- 
mechanical refrigerant compressors, by steam-jet systems, 
or by gas-engine-driven refrigerant compressors. Cool- 
ing capacity is usually 6 to 8 tons. 


American Car and Foundry design Š 


Cut-away power car for a high-speed double-end Diesel-electric train, showing glass 
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Cars equipped with either one of these systems utilize 
direct current power supply of 32, 64, or 110 volts 
potential. A motor-alternator or other conversion unit 
is usually provided to furnish alternating current for 
serving fluorescent lighting, utility outlets and other 
devices. 

A reduction in weight of approximately 2,500 Ib. has 
been accomplished by operating car electrical equipment 
from a source of relatively high voltage alternating cur- 
rent carried on the car. Such a car recently was placed 
in service in this country. Three-phase 220-volt, 60- 
cycle a. c. power is supplied by a Diesel-engine-driven 
30-kva. generator mounted in the body. The engine 
generator is mounted on slide rails, and may be removed 
as a unit for servicing. Cooling capacity of from 8 to 9 
tons is furnished by an air-conditioning unit powered by 
hermetically-sealed a.c. refrigerant compressors. The 
entire cooling assembly may be removed from the car 
without breaking any refrigerant lines thus it can be 
serviced during the winter months. 

The car is heated normally by utilizing the heat lost 
to the Diesel-engine cooling system supplemented by 
electric strip heaters mounted near the car floor and in 
the fresh-air ductwork. 

A centrifugal air cleaner removes much of the dirt 
present in the 800 cu. ft. of fresh air drawn into the car 
ventilation. A Precipitron, further cleans the air and 
removes tobacco smoke particles from recirculated car 
air. Generation of alternating current power on the car 
makes possible the use of commercially developed a. c. 
apparatus, including. an a. c. motor cooler. The use of 
220-volt, a.c. current in power circuits effects a substan- 
tial reduction in the weight of wire, cable and conduit. 

Still further reduction in the weight of passenger-car 
electrical and heating equipment may be achieved when 
power is generated at the head end of the train. Such a 
system requires train-lining of power and control cir- 
cuits of all cars in the train. 


partition and passageway 
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Extreme Lightweight Air-Conditioning Unit 


The very lightweight air-conditioning unit is basically 
of aluminum construction and has a capacity of 10 tons 
of refrigeration. Two hermetically sealed, two-stage, 
five-hp., three-phase, 208-volt, Freon compressors, 
equipped with oil coolers and necessary valves are 
mounted on supports. Specially designed evaporative 
condenser refrigeration coils and electric air-heating 
coils are all housed in a refrigeration compartment. 

All parts are easily accessible for maintenance through 
hinged access doors. The equipment is electrically con- 
trolled, automatically, so that the inside dry and wet 
bulb temperatures are based on outside atmospheric 


Electrical locker in a Louisville & Nashville diner 


Power is supplied from 
Exclusive of the power 


conditions, summer and winter. 
a head-end Diesel-electric unit. 
unit, the total weight is 2,200 1b. 


Things to Come 


Borrowing a phrase from Drew Pearson, I will now 
crawl out on a slender limb and give you “some predic- 
tions of things to come”. 

An innovation in lighting has been conceived in a 
coach which we have named the “Sunliner”. The not- 
able feature in this arrangement is the fact that the light 
has been brought closer to the reading level. By being 
installed along the sidewall of the car, the fixture carrying 
the fluorescent tubes is not only a fixture but a conduit 
box eliminating all former conduits behind the side-wall 
finish and assuring low-cost maintenance. Another 
feature is that the underside of the baggage rack becomes 
a reflector, thereby contributing to even light distribution. 
A light source so close to the eye-level might seem 
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objectionable, but through a new system of combining 
louvers into a plastic transparent cover, this objection 
is eliminated. 

Formerly, night lights in cars were installed in the 
light fixture. In this arrangement the night lights are 
installed at the window posts and have an independent 
d.c. conduit also installed in the fixture. This conduit is 
fed directly from the battery, assuring continuous opera- 
tion. The night lights, therefore, can also be used in an 
emergency. 

We have also visualized a high-speed shuttle train. 
This train will have characteristics of an electrified unit 
depending on outside current supply. However, in the 
proposed design power is supplied by a power car in the 
center of the train. Diesel powered generators supply 
current to two axles in each car, assuring high accelera- 
tion and electric silent braking. 

A notable feature of this train is that it will not have 
to be turned around. It can move equally well in both 
directions. 

Both ends of the trian are arranged as observation 
lounges with the driver seated in a separate cab above. 
The power car is arranged with a passageway so that 
passengers can wander from one end of the train to the 
other. 

Electronics will also enter into this picture of things 
to come. The use of electronics for cooking or defrosting 
and heating frozen foods offers unusual possibilities for 
railroad dining-car improvements. The weight of an 
electronic kitchen is estimated at less than 50 per cent of 
the standard kitchen and reduction in size will increase 
seating capacity approximately 50 per cent. The heat 
generated by standard stoves will be eliminated, thus 
making for improved sanitation in foot service. 

The electronic kitchen permits the serving of many 
more meals so that trains formerly carrying two diners 
can serve better and more sanitary food in one electronic 
car, thus increasing passenger revenue of the train. 

I have some predictions for the long neglected com- 
muter. The railroads realize that commuter traffic must 
be improved and to this end various new ideas have been ' 
considered. We propose constructing a streamlined 
suburban coach in which interior features such as fluores- 
cent lighting, electrically animated and sterilized air for 
cooling as well as heating are provided for passenger 
comfort. 

The tendency toward hauling more passengers in 
individual sleeping rooms has prompted the conception 
of the “Railotel” car. This proposal provides space for 
30 single-occupancy rooms with an upper and lower 
deck. The problem in such a car, which will demand 
refrigerated ice water in every room, ample ventilation, 
cooling and heating, is the power supply. Axle-driven 
generators are hardly capable of supplying the necessary 
power and an independent power generating unit must 
be placed in the car. However, as mentioned before, 
there is a trend towards head-end power which would 
make this type of car practical both to build and to 
operate. 

The modern train is swift and prompt. The passengers 
may sit in comfort, read at leisure, watch the scenery oF 
stroll through the cars. Meals are served in private 
rooms or in the dining car, as desired, and when the 
traveler retires, a soft, comfortable bed awaits for a 
restful sleep. 

Millions of people have learned these advantages, as 
witnessed by the vast increase in train travel in the last 
ten years. Many more millions will experience them as 
the many new trains, embodying still more advanced 
ideas, which the car builders and railroads are now 
planning, are put into service. 
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1500-Hp. Diesel 


Severa railroads have, within recent months, placed in 
service a type of general-purpose Diesel-electric locomo- 
tive developed by the Baldwin Locomotive Works, Phila- 
delphia, Pa., which, with varying gear ratio selections, is 
adaptable to freight, passenger and road switching work. 
_ The general characteristics of this locomotive are shown 
inthe table. It has an over-all length of 58 ft. O in., weighs 
280,000 Ib. in working order, including the weight of 
steam generator and its water supply, and has a starting 
tractive force of 56,000 Ib. at 30 per cent adhesion. With 
a gear ratio of 15:63 the continuous tractive force rating 
- 1s42,800 Ib. and the maximum speed 62 m. p. h. 

The locomotive is powered with a single 1,500-hp. 
turbo-supercharged Baldwin Diesel engine direct-con- 
nected to a Westinghouse generator. 

The foundation of this locomotive is a cast-steel bed 
upon which is mounted the Diesel engine, electrical gen- 
trating and control equipment, and the auxiliaries such 
as air compressors, cooling fans and traction motor 
blowers. All of the above-mentioned equipment is located 
ahead of the cab on the locomotive ; to the rear of the cab 
are the steam generator and its control equipment mounted 
asa unit. The engine is placed on the underframe with 
the generator end adjacent to the operating cab so that 
the turbo-supercharger is on the left side of the locomotive 
and all of the electrical equipment is located in a com- 
partment opening into the operating cab. 

_ The prime mover of this locomotive is a Baldwin ver- 
tical eight-cylinder four-cycle Diesel engine equipped with 
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General purpose unit powered 
with turbocharged eight-cylin- 
der engine weighs 140 tons— 
Starting tractive force is 56,000 
Ib. at 30 per cent adhesion 


an Elliott-Buchi turbocharger, developing 1,500 hp. (for 
traction) at an engine speed of 625 r. p. m. The engine 
has cylinders in line with a bore of 1234 in. and a stroke 
of 15% in. The engine bedplate is of welded steel con- 
struction with an integral extension supporting the main 
generator. The engine crankshaft is a solid heat-treated 
steel forging having 834-in. main bearings and 83-in. 
crankpins. The engine frame is likewise a welded-steel 
structure forming the cylinder housing and the upper 
part of the crankcase. The cylinders are fitted with 
chrome-plated cast-iron liners, heat-treated aluminum- 
alloy pistons and annealed cast-iron cylinder heads. 

The fuel injection system is the solid injection type 
with spring-loaded spray nozzles and individual fuel 
pumps for each cylinder. A motor-driven transfer pump 
takes the oil from the fuel storage tank located beneath 
the underframe and circulates it through filters to the 
fuel supply line from which the fuel injection pumps take 
their supply. The engine governor is of the hydraulic- 
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relay type gear-driven from the camshaft and controlled 
by means of an air-operated throttle from the operating 
cab. A centrifugal-trip type speed stop gear driven from 
the camshaft shuts down the engine if engine speed 
exceeds the maximum predetermined setting. 

A detailed description of this type of engine and the 
turbocharger was included in an article describing the 
Seaboard Air Line 3,000-hp. Diesel-electric locomotive 
which appeared in the Railway Mechanical Engineer 
for February, 1946, page 55. 


Engine Cooling Equipment 


The engine cooling equipment, consisting of radiators, 
water pump, cooling fans and shutters, is located adja- 
cent to the engine on the opposite end from the gen- 
erator. The radiator compartment is next to the engine 
and houses the oil and water radiators, motor-driven 
cooling fans and automatic thermostatically-controlled 
shutters. A chain-driven centrifugal water pump mounted 
on the engine circulates the cooling water through the 
radiator and the engine. The radiator also embraces a 
section for cooling the lubricating oil, which is circulated 
through that portion of the radiator by a displacement 
gear pump chain-driven from the engine crankshaft. 
The lubricating oil supply is contained in the bedplate, 
whence it is drawn by the pump through a suction 
strainer and delivered to the radiator. After passing 


General Characteristics of Baldwin 1,500-Hp. 
Diesel-Electric Locomotive 


Track gate MMs: 6255 hs aenn ca mustnaw se xsswege 4-81 
Diesel engine: 6 

One, eight-cylinder, in-line, supercharged, b.hp. (for traction) 1,500 
Driving motors: 

NGmber ai cieess Gaur tOeesubs EE EPEE S A T E Four 

Type wot 37 

Journal bearings (plain), size, in. ...........--. 6% X 12 

'heels: 

DOVINE; PAUD: rehin wer Be vv ce PERENNES SORES Four 

Idling, pairs „.. DE ges niri ; Two 

Diameter, in. .... ihe : k 42 
Wheelbase, ft.-in.: 

a PEE 11—66 

PNET A ETEB seas E P A E 43—9 
Total weight, 1b.: 

In working order can Org seme WATT ae 4 Eine Be RES ae CEN, 280,000 

On sie BARTET N EE T ESON EIA A ETENN 187,000 

ET A EE E SEE AT E 260,000 
Maximum overall dimensions, ftin.: 

WEN MONE ARA AA 10—2 

Height 14—0 

Length (inside knuckles) | 58—0 
Minimum radius curvature, locomotive with train, ft. 250 (23 deg.) 
Suppe, (total capacity) : 

ubricating oil, gal ............ 135 

Fuel’ oil; gal. rinaos 1,000 

Engine cooling water, gal. 300 

Heating boiler water, gal. 800 


Sand, cu. ft. (total) "2... ARRES 30 
Performance: 


Gear ratie i 15:63 
as active force, continuous, Ib. Es statis edt a 42,800 
Speed at continuous rating, m.p.h..........0....... 10.5 
Maximum safe speed, m.p.h. eoa aa 2an oE 0. eee 65 
Starting tractive force, (at Po per cent t adhesion), 56,000 


through the radiator, the oil flows through a strainer 
mounted on the engine on its way to the various engine 
parts. 


Left: The eight-cylinder, 1,- 
500-hp. turbocharged Baldwin 
Diesel engine with electrical 
generating and control equip- 
ment—Below: The six-wheel 
trucks have traction motors 
geared to the outside axles 
and are equipped with clasp 
brakes 
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Above: The cast-steel loco- 

motive bed—Right: The steam 

generator and controls are 

at the rear of the operator's 

cab— Below: The operating 

controls on the right side 
of the cab 


The temperature of the engine cooling water and lubri- 
cating oil is controlled by thermostatic shutters which 
Insure engine operation at correct temperature. Motor- 
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driven propeller-type fans provide the cooling air. 

Adjacent to the radiator compartment is a three- 
cylinder two-stage air compressor. The compressor is 
equipped with an unloading control set to unload at 140 
Ib. per sq. in. 

At the opposite end of the locomotive from the radiator 
compartment is the steam-generator compartment hous- 
ing a Vapor-Clarkson steam generator of 1,600 Ib. per 
hr. capacity. 

The locomotive is carried on two six-wheel, swing 
bolster, high-speed, pedestal-type swivel trucks of one- 
piece cast-steel frame construction having center plates 
fitted with high-carbon-steel side and bottom liners, oil- 
lubricated, and protected by dust guards. The truck 
pedestal jaws are likewise fitted with high-carbon-steel 
liners. The axles are mounted in plain bearings with 
6'%4-in. by 12-in. journals and 42-in. rolled-steel wheels. 
The trucks are fitted with clasp brakes. The braking 
ratio is 75 per cent at a brake-cylinder Pressure of 50 
Ib. per sq. in. 


Electrical Equipment 


The main generator is a Westinghouse Type 471, 
direct-current interpole, self-ventilating, separately-ex- 
cited machine. It is supported from the Diesel engine 
bed plate with the armature solidly connected to the en- 
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gine crankshaft. The outboard end of the generator is 
tted with a single self-alining roller bearing. The 
generator is used for cranking the engine with power 
derived from the battery. For this purpose, the gen- 


erator is equipped with special field coils and an inter- - 


locked starting switch: 

The outer axles on each of the six-wheel trucks are 
motor-driven, thus making for the locomotive an AlA- 
A1A wheel arrangement. The four Type 370 Westing- 


Continuous Rating 


Tractive Force — Thousands of Pounds 


30 
Speed- Miles Per Hour 


Speed-tractive-force curve 


house traction motors are series wound, force-ventilated 
and axle-hung with single reduction gearing to the axles. 
The motors are insulated entirely with Class B insula- 
tion. All four motors are permanently connected in 
series-parallel, Blower motors for cooling the traction 
motors are driven from the main generator, and there 
are flexible air ducts between the motors and the air 
conduit. l 

The auxiliary generator-exciter unit is mounted on the 
main generator and is driven by V-belts from the main- 
generator shaft extension. The auxiliary-generator part 


of the unit supplies power for charging the storage bat- 
tery, control circuits, lighting circuits and fuel-pump 
motor. A voltage regulator holds the auxiliary generator 
voltage constant at all speeds. The exciter part of the 
unit is differentially wound. It supplies power for ex- 
citing the fields of the main generator, and in conjunc- 
tion with an engine-control load regulator, maintains 
full engine output over the entire operating range. 

One set of electro-pneumatic equipment is provided to 
control the operation of the traction motors from the 
generator. This includes unit switchers and a reverser 
in the main circuits. Wheel-slip relays operate a buzzer 
warning the engineman when slipping of a pair of wheels 
occurs. At the same time, power is automatically re- 
duced until the wheels stop slipping, after which power 
is automatically reapplied to coincide with the position of 
the throttle. The cabinet housing the control apparatus 
is mounted in an easily accessible position adjacent to 
the cab. 

The storage battery for engine starting, control cir- 


_ cuits and lights is made up of 32 lead-acid type cells. 


The headlight is recessed and the number lights in the 
sides of the locomotive are electrically lighted. 

The cab is constructed of electrically welded steel 
plates and shapes, the entire unit being rigidly secured 
to the underframe. The cab is fitted with both stationary 
and operable metal cab windows and doors, and both 
window and door frames are glazed with shatter-proof 
glass. The walls and ceiling of the cab are insulated. 
The cab is equipped on both sides with cushion seats 
having upholstered arm rests. The cab fixtures include 
pneumatic window wipers, fire extinguisher, cab lights, 
heater, brake gages, wheel-slip indicator, headlight and 
engine-compartment light controls, bell, horn and sander 
operating controls. The engine compartment just ahead 
of the cab is also constructed of steel substantially braced 
with carlines. It is designed for ready access to and 
removal of equipment and has roof hatches to provide 
access to engine heads, valve actuating mechanism and 
other equipment. Side louvers provide engine-compart- 
ment ventilation. Permanent lighting fixtures are in- 
stalled in the engine compartment and the flooring is of 
the non-skid type. 

Sand boxes with a total capacity of 30 cu. ft. are located 
at the ends of the locomotive and the sand is supplied to 
the rail by air-operated sanders. The sand boxes may 
be filled from outside the locomotive. 

The fuel-oil tanks and air reservoirs are suspended be- 
neath the locomotive underframe between the trucks and 
the steam generator water supply tank is located on the 
underframe beneath the generator. 


* * * 


One of four coaches recently completed at the Altoona, Pa., shops of the Pennsylvania 


The coaches, the first part of an order of 93 coach, lounge, dining, special feature, and observation cars being built at Altoona to re-equi 
Trail Blazer” and “The Jeffersonian”, are 85 ft. long and have a seating capacity of 44 each.—All-welded construction utilizing high-strength 
e trucks, of the four-wheel type, are equipped with roller bearings.—The cars were designed by the railroad’s 


was employed in fabricating the cars.—Th 
mechanical department and styled by Raymond Loewy Associates. 
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Lubricating Oil Maintenance 


Extenpinc the useful life of lubricating oil has been and 
continues to remain an important part of good equipment 
maintenance, While methods of oil purification, filtration 
or reclamation will assist materially in prolonging the 
useful life of lubricating oil, a more important requirement 
is proper application of the right type of lubricating oil to 
a given piece of equipment. Supplementing this, and 
equally important, is the necessity for operating and main- 
taining equipment in accordance with the instructions 
issued by the manufacturer. If the right type of lubri- 
cating oil is applied to equipment which is properly oper- 
ated and maintained, the oil will provide satisfactory 
performance for relatively long periods of service before 
replacement is desirable. 

Even though lubricating oil is accorded good treatment 
through proper operation and maintenance of equipment, 
it nevertheless deteriorates and becomes contaminated 
- alter extended periods of use. This is dependent, of 
course, upon the type and severity of service. The 
method used for purification, filtration or reclamation of 
the used oil and whether this should be done during op- 
eration or after removal of the oil from the system, re- 
quire individual consideration, since obviously the cost of 
oil life extension must not exceed the value of the amount 
of new oil to be purchased if one of the methods is not 
used. The following discussion is presented to assist the 
operator of equipment to better evaluate his own particular 
problems of lubrication. 


Characteristics of Used Oils 


Used oils are characterized by one or more of the fol- 
lowing conditions : 

Oil which has deteriorated due to oxidation in the 
presence of air or other oxygen-containing media, ac- 
companied by high temperature service. Products of 
oxidation may be soluble or insoluble in the used oil 
depending upon the degree of deterioration. 

Oil which has deteriorated due to polymerization (link- 
age of unsaturated oil molecules to form progressively 
heavier molecules causing oil thickening), a result of high- 
as well as normal-temperature service. Products of poly- 
merization may be soluble or insoluble in the used oil. 

Oil which has been contaminated with extraneous mat- 
ter. Products of contamination include: 

Dirt and dust common to the region in which the 
equipment operates. 

_ Core sand that has remained in metal castings from the 
tme they were formed in the foundry. 

Metal particles from the time equipment was in the 
repair shop. 

Metal particles due to disintegration or wearing of 
parts such as bearings, piston rings, etc. . 

Carbon and other products of partial decomposition or 
oxidation resulting from destruction of oil or incomplete 
combustion of fuel. 

Water and anti-freeze. 

Dilution with fuels. 

Miscellaneous, such as paint, asbestos, linseed oil, etc. 
lf used oils are to be continued in service, the products 
ot oxidation and polymerization and any foreign con- 
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filtration and reclamation of oil 
to maintain effective lubrication 


taminants should be removed. There are many ways of 
removing such materials from oil, but all fall into three 
basic types of equipment : 

Gravity purification methods, such as gravity settling 
and centrifuging, which are capable of removing only 
insoluble materials. 

Filtering equipment which can remove insolube matter 
and some soluble products depending on the type of 
the media. 

Reclaiming methods which not only can remove in- 
soluble materials but are also capable of removing vary- 
ing amounts of soluble products depending upon equip- 
ment design and operating conditions. 


Gravity Purification 


Methods for gravity purification of lubricating oils in- 
clude simple gravity settling followed by decantation or 
treatment by centrifuging either wet or dry. 

The simplest means of effecting some degree of puri- 
fication of used lubricating oil is to permit the oil to rest 
in a settling tank for a period of time. During this time, 
depending on temperature and efficiency of settling and 
decanting facilities, it is generally possible to remove the 
major part of the suspended insoluble oxidized material, 
foreign particles, dirt and water. Separation of such oil 
contaminants is made by gravity alone, and is adversely 
affected if stable emulsions exist. 

Settling is most effective in horizontal tanks with vee- 
shaped or sloped bottoms and having either jacketed 
walls or steam coils for heating the oil to the proper 
temperature. Depending on oil viscosity, best results are 
obtained at oil temperatures of 120-160 deg. F. Obviously, 
excessive temperatures should be avoided to prevent the 
acceleration of oil oxidation. It is to be noted that prac- 
tically no settling will occur while the oil is being heated 
because of the convection currents created. Also, settling 
at low temperatures should be avoided because the rate 
of separation is slowed up due to the highest viscosity of, 
the oil. 

Disadvantages of purifying oil by this method include 
the need of considerable space of settling tanks, a time 
of at least ten days is usually required for satisfactory 
clarification, and purification is not complete, Those in- 
solubles which are close in gravity to that of the oil can- 
not be removed by this process. 

Purification by this method is adaptable to all straight 
mineral oils, such as those used for lubricating Diesel and 
gas engines, air and refrigerating compressors, steam tur- 
bines and general plant equipment. It is important to 
realize that oils so handled are only partially clarified. 
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They may still contain soluble oxidation and polymeriza- 
tion products as well as amounts of fuel dilution, de- 
pending on the type of service involved. Future use of 
purified oil will depend mainly on the length of service 
the oils have already undergone and their extent of oxida- 
tion and dilution. Heavy-duty, additive-type oils cannot 
be purified by this method with any degree of success 
because of their dispersion characteristic. This property 
prevents agglomeration of insoluble contaminants so that 
settling of these materials is all but impossible. 


Treatment by Centrifuging 


Purification by centrifuging employs the same basic 
principle as settling and decantation, but is faster and 
more complete because the separating force is several 
thousand times that of gravity. The centrifuge or centri- 
fugal separator is a device for freeing the oil of suspended 
insoluble oxidized material, foreign mineral and carbon- 
aceous matter, dirt and water. Claims are made that 
centrifuging an oil will also remove soluble oxidation 
products. This is generally not true, except in the case 
of some organic acids (only those more soluble in water 
than oil) which may be removed if water is added along 
with the oil being centrifuged. This is also true for mineral 
acids if present. Centrifuging wet, if started on new oil, 
will keep the accumulation of acids in the oil at a very 
low level. As with settling and decantation, a centrifuge 
will not separate liquids which are mutually soluble, such 
as fuel in lubricating oil. Likewise this method of puri- 
fication will not remove colloidal foreign matter, par- 
ticularly from heavy-duty engine oils with dispersant 
properties. 


Filtration 


Oil filters are of many types and when used are almost 
always installed in connection with the equipment being 
lubricated. Such filters are generally used in the force- 
feed lubricating systems of internal combustion engines 
regardless of the type of service. Gas, gasoline, tractor 
and Diesel engines fall in this category. 

Oil filters under this heading are composed of housings 
in which removable elements or cells may be placed. When 
elements become partially clogged with oil contaminants, 
they can either be removed and cleaned or replaced with 
new elements, depending on type. Such an installation 
makes for simplicity in maintaining reasonably satis- 
factory oil performance. There is another type of oil 
filter composed of a housing and element in one unit. 
When this type becomes clogged, it is necessary to re- 
place the whole assembly. 

Depending on the kind, oil filters are capable of re- 
moving insoluble oxidized material, foreign mineral and 
metal particles, carbonaceous matter, water and dirt, and 
in certain cases some soluble oxidation products. Oil 
filters will not separate mutually soluble liquids, such 
as diluent or fuel from lubricating oil. Types of oil filters 
may be classified as follows: 

Metallic or mechanical (edge-type, copper ribbon, steel 
wool, screen, strainer). Filters of this type remove coarse 
contaminants such as metal chips and particles of grit 
and scale by means of closely woven metal screens. Re- 
moval of insoluble oxidized material is generally not ef- 
fected unless the size of such particles is sufficiently large 
to be caught by the filter element openings. Soluble oxi- 
dized material, finely divided carbon particles, water, dust 
and finer insoluble oxidation products cannot be removed 
by such filters. 

Absorbent (cotton waste, wood pulp, wound yarn, 
felt, flannel, cloth, paper, mineral wool, quartz, diatoma- 
ceous earth, asbestos). Filters of this type not only re- 
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move coarse contaminants but also aid in the removal 
of finer insoluble particles such as carbon, dust and in- 
soluble oxidized material. Certain of these filters remove 
mineral acids as well as water. Soluble oxidation products 
are not removed. Filtration is accomplished by adhesion 
of contaminants to element structures, and absorption by 
the components of the filter due to porosity, 

Adsorbent (Fuller’s earth, boneblack, charcoal, other 
active-type clays, chemically treated paper and waste), 
In addition to removing coarse and fine contaminants, 
filters of this type are capable of reducing the amounts 
of soluble oxidized material and water to a limited extent, 
Such filters remove oil contaminants not only by mechan- 
ical means, but also as a result of chemical action and 
adsorption. Adsorbent filters may remove chemical ad- 
ditives blended with certain oils to improve performance 
characteristics, but this is not true in all cases. 

Oil filters may be installed to operate on either full fow ~ 
or the by-pass system. In the full-flow, one filter receives 
the total oil supply from the pump discharge. Metallic- 
or mechanical-type filters are generally used for this pur- 
pose. In the by-pass arrangement, one filter receives 
only a portion of the oil circulating in the system. Ab- 
sorbent- and adsorbent-type filters are generally used 
for this purpose. 

It should be pointed out that practically all types of 
filters are equipped with means of by-passing the oil when - 
filter clogging occurs. Oil filtration is almost always 
employed in conjunction with internal-combustion-engine 
installations and is also used to some extent in connection 
with other equipment. For instance, filters of the absor- 
bent or adsorbent types are sometimes used to supplement 
methods of oil purification (batch or centrifuge) in tur- 
bine installations. Where large oil storage facilities are 
available, metallic- or mechanical-type filters are gener- 
ally used in the lines between tanks and equipment to be 
lubricated. Oil filters may be used in any lubricating 
system where sufficient pressure is available to force the 
oil through the filtering medium. 


Lubricating Oil Reclamation 


Used lubricating oils can be reclaimed or refined by 
a variety of methods. In the high-temperature clay-type 
oil reclaimer oil is purified by contact with Fuller’s earth 
or similar activated clays. This can be done in batch or 
by continuous treatment. These reclaimers remove most 
of the solids present in used lubricating oil such as mineral 
matter, dirt and carbonaceous material. Soluble oxidation 
products, which are responsible for varnish and lacquer 
formations on hot engine surfaces, are reduced to an ex- 
tent varying with clay efficiency, clay-to-oil ratio and op- 
erating conditions. This reclaiming method also reduces 
the amounts of water and organic acidity which may be 
present in the used oil. In this process the oil is often 
heated to 400 deg. F., and in some reclaimers even higher 
under vacuum, which means volatile liquids such as gas 
line are substantially removed. If used oil is contaminated 
with Diesel fuel, however, only a portion of the fuel can 
be removed unless the reclaiming temperature is raised 
considerably above 600 deg. F. Reclaiming at this tem- 
perature, however may volatilize some of the lighter 
lubricating oil ends which will pass off with the diluent. 
The recovered oil will then be appreciably higher in vis- 
cosity than when new. If reclaimers are operated at tem- 
peratures much above 600 deg. F. cracking of the oil will 
result. Higher-temperature clay reclaimers will also re- 
move most chemical materials which may have been added 
to lubricants to improve certain performance character- 
istics. For this reason clay type reclaimers should not be 
used to reclaim used additive oils unless the reclaimed 
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Comparison of Purification, Filtration and Reclamation Methods 


Gravity purification 


Reclamation 


(moose Filtration m AM -s 
Gravity Centrifuging ~- - “~, - - A Clay-type Chemical 
setthng Dry Wet Mechanical .\dsorption .\dsorpiion reclaimers treatment 
Filtering media faded S Inactive Inactive Active Active Active 
Appheation to systems: 
Full-ow No No No Yes Not Not No No 
generally generally 
Bsc passe. ©. cranes Sane E ASE pe see Ry No Yes Yes Yes es Yes Sometimes — No 
Batch eo Yes Yes Yes . Yes Yes Yes es es 
Contaminants removed: 
lnsoluble solids: 
Large particle size Yes Ves Yes Yes Yes Yes Yes Yes 
Smail particle size No Some? Most No Yes Yes Yes Yes 
Insoluble oxidation products: 
Agglomerated Some Most Yes Some? Yes Yes Yes Yes 
Dispersed aaa a No No Some Ne Some Yes Yes Yes 
Scluble oxidation products No No No No No Most Yes Yes 
Water and water-soluble materials Yes Yes Yes No Some Some Ves Yes 
Removal of oi) additives . No No Somet No No Some Yes Yes 
1 Providing gravity heavier than oil * Depending upon type of media 


2 Depending upon size of agglomerates 


Oniy those which are water sensitive 


2 Depending npon type of additive 


oil is relegated to some service not requiring heavy-duty 
or additive-type lubricants. 

In a typical reclaimer a batch of used oil is placed in 
a cylindrical tank and heated electrically. Clay may be 
added and mixed by mechanical agitation prior to high- 
temperature heating or after the oil has reached the proper 
temperature, usually around 400-425 deg. F. This tem- 
perature is an average one for reclaiming used stocks of 
Diesel and gasoline-engine cranckcase oils. Following the 
agitation and heating period, which may vary from 15 
minutes to an hour’s time, the oil and clay mixture is 
forced by means of compressed air through one- or two- 
stage paper filter presses which remove both clay and 
impurities. In another type of reclaimer the oil is pumped 
over a hot surface (electrically heated) which drives off 
water and fuel diluents. The hot oil is then passed 
through a bed of clay and a layer of filter paper which re- 
moves the remaining contaminants. This process is con- 
siderably slower than the one previously discussed. In 
still a third type of reclaimer employing contact filtration, 
a continual draft of air is blown over the oil being heated 
and mixed with clay. This aids in removing fuel dilution 
by hastening evaporation. 

There is no limit to the amount of used oil which can be 
reclaimed by this general method, providing several units 
are of use. If the used oil is in fairly good condition, the 
amount of oil reclaimed will approximate the maximum 
rated capacity of the unit. If, on the other hand, the oil 
is badly contaminated and oxidized, the flow rate may be 
as low as 50 per cent of the maximum rated capacity. The 
presence of water or chemical additives in the oil may 
reduce the flow rate appreciably. The flow rate will also 
be influenced by the clay-to-oil ratio. The percentage of 
oil recovered from the reclaimer will vary from 50 to 95 
or more per cent of the oil charged, depending upon re- 
claimer design, condition of the oil, amount of clay used 
per gallon of oil, and method of operation. 

Advantages of using high temperature clay-type re- 
claimers are: 

When this process is applied to straight mineral oils, 
and properly carried out, it is generally possible to pro- 
duce a reclaimed oil having physical tests approximating 
those of the original product. This does not imply that 
reclaimed oil is equivalent to new oil in actual service. 

While the reclaimed oil is not as satisfactory as the 
original oil, this is partially compensated for bv the fact 
that where reclaiming units are installed, the oil is gen- 
erally changed and reclaimed more frequently so that the 
average oil condition is maintained at a reasonably good 
standard. Addition of new oil as make-up also improves 
the quality of the reclaimed oil. 

Disadvantages of this type of process are: 
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The quality of reclaimed oil is not as good as new oil 
from a performance point of view. 

In small installations where the amount of oil involved 
is small, or even in larger installations where the oil is 
not rapidly contaminated or oxidized, the high first cost 
of the reclaiming equipment may not be justified. Also 
operating costs, including the cost of clay and extra man- 
power, may not be warranted. In such instances more 
economical lubrication can be had by periodic oil change. 

More highly skilled personnel are required to handle 
properly reclaiming of used oil than are necessary for 
changing oil. 

The reclaiming process cannot be applied to oils con- 
taining additives unless use can be found for the reclaimed 
oil in applications where the presence of additives is un- 
necessary, ' 


Chemical Treatment 


The reclaiming of oil by chemical treatment is generally 
carried out in connection with clay treatment either by 
treatment with alkaline or caustic solutions or by acid 
treatment followed by caustic or clay neutralization. 

As these two chemical treatments are both used in the 
refining of new oil, it is to be expected that better re- 
claimed products can be produced than from other me- 
thods of oil purifications and reclaiming. The procedures, 
however, are much more complex and trained personnel 
are required. Also, experimentation is generally. required 
to determine suitable operating conditions for the treat- 
ments. : 

Due to the complex nature of these two processes, it 
is impossible to outline definite procedures to be followed. 
Wide variations exist in the type and condition of used 
lubricants to be handled, and the proper treatment of 
particular batches of oil must be considered individually 
to obtain best results. Since additive materials are re- 
moved by these processes, they should never be used 
for the reclaiming of additive oils unless use can be found 
for the reclaimed oil where the presence of additives is 
unnecessary. 


Alkaline Treatment 


In the treatment with alkaline or caustic solutions, 
generally the oil is heated to about 150 deg. F. and mixed 
thoroughly with 10 per cent alkaline solution for a con- 
siderable period of time in order to get satisfactory con- 
tact. Following this, the mixture is allowed to settle and 
the caustic solution and solids are drawn off at the tank 
bottom. The oil is then washed with water until the water 
appears clear when it is drawn off. To insure thorough 
washing, the wash water should be tested with an indi- 

(Continued on page 122) 
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American Steel Foundries 


Coil-Spring Test Machine 


IT has been said that fatigue of metals is due to minor ` ring radi di 

details. Unfortunately there are many minor details and oe sp a s ey hi ges 

a few larger ones. The various combinations of these about a central cra shalt, are 

details are such as to make necessary the testing of large alternately compressed and re- 

numbers of fatigue specimens to get worth-while results. leased 12,000 times an hour, mak- 
In the case of heavy hot-wound springs, under some 5 7 ` A 

conditions it may be necessary to test as many as 100 ing fatigue testing practicable 


springs up to and beyond 2,000,000 cycles per spring 
to get an answer to some spring problem. The physical 
work, time necessary, and expense have prevented ade- 
quate testing of this kind. i 
Hot-wound-spring designers have long desired to know test up to a load of 35,000 Ib. and the others to 18,000 Ib. 
the effect of various hardnesses, of shot peening, different This capacity could be divided into a number of springs, 
methods of heat treating, various alloys, surface condi- although usually one or two springs were tested. By 
tions at different hardnesses, decarburization of surface, static testing, the length of spring for various loads was 
effect of surface corrosion, and endless combinations of determined, and springs were clamped to the desired 
these factors. length. The base of the press was adjusted so that on 
For the past ten years American Steel Foundries have the down stroke the spring was compressed to give the 
used modified punch presses for testing. One press could proper travel. 
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A. S. F. radial airplane-type coil-spring testing machine 
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The difficulty of this arrangement was that springs 
were tested by measurement of length rather than by 
maintenance of load. Any set given a spring reduced both 
load and stress. To prevent this, springs were period- 
ically removed from the machine for check as to set and 
adjustments made to maintain the proper stress range. 

Machine speeds were limited to about 50 cycles per 
minute and, with delays for checking set, it was possible 
to get only about 2,000 cycles per hour. The operational 
cost for labor and power was high and any considerable 
program of testing would take years. 


Performance of the New Testing Machine 


Accordingly, American Steel Foundries designed and 
built a special fatigue testing machine designed to take 
all railroad freight car truck springs and a majority of 
passenger car and locomotive as well as industrial helical 
springs. The capacity of the machine is as follows: Bar 
diameter of spring up to 134 in.; free length of springs 
up to 12 in.; outside spring diameters up to 8 in.; stroke 
up to 4% in.; maximum load capacity per spring, 16,000 
lb.: machine capacity, 8 springs to be tested simultane- 
ously; speed variation, 85 to 250 cycles per minute. 

It was decided that all testing should be done with 
spring ends against parallel plates; also the machine 
should be so designed as to maintain a predetermined 
load and exact stroke at all times. A device should be 
incorporated to maintain load in spite of shortening of 
spring due to set or possible lengthening from heat. Aux- 
ilary means were to be provided for initial compression 
af springs in machine. Suitable counters, stroke indica- 
tors, and cooling means were also to be provided. 

The radial airplane motor supplied the basic idea for 
the spring testing machine. One crank pin is desirable 
for simplicity in obtaining a variable stroke, and the 
ralial arrangement of springs makes it possible to balance 
the spring loads. If all eight springs were compressed to 
capacity at once, a force of 128,000 Ib. would be necessary. 
Using the radial arrangement, forces are largely cancelled 
out s that theoretically no power is required to operate 
the machine except to overcome friction. The radial ar- 
rangement also brings the springs out where they are ac- 
cessible for installation and observation during test. 


How Power Is Supplied 


Power is supplied by a 15-hp. Westinghouse d. c. 
variable-speed motor, Type SK, having a speed ratio of 
3 to 1. This drives a heavy-duty Type WV-70 Link 
Belt worm reducer. The gear reducer has a vertical out- 
put shaft and is coupled to the testing machine main shaft 
trough a Link Belt flexible coupling. 

S. K. F. taper roller bearings support the vertical shaft, 
the upper bearing of 7.75 in. diameter taking a maximum 
radial load of 73,000 Ib. and a 6%-in. lower bearing 
taking less radial load but all thrust load. A Chicago 
Rawhide seal prevents oil leakage below the lower bearing. 

The vertical shaft is forged from alloy steel, heat treated 
to 80,000 Ib. per sq. in. minimum yield. At the upper 
end is a disc integral with a 734 in. diameter shaft and 
with 114 in. eccentricity to the shaft. Over this disc is 
another disc with an integral crank pin having the same 
eccentricity to its disc. The two discs are clamped to- 
gether by means of a ring below the main shaft disc and 
cap screws hold the upper disc, lower disc and ring to- 
gether. By varying the angular relation of the two discs, 
the crank pin may have an eccentricity of O in. to 214 in. 
with respect to main shaft, thus giving the crosshead a 
stroke of from 0 in. to 414 in. as desired. 

Crank pin is 4 in. in diameter and has mounted on it a 
spider provided with 8 connecting rod bearings and two 
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additional bearings for a parallel motion device to be later 
described. Roller bearings made by Orange Roller Bear- 
ing Company are used at these points and elsewhere 
throughout the machine. 

Attached to the crank pin spider are eight connecting 
rods extending outward. Attached to each connecting 
rod is a piston-like crosshead guided by crosshead guides. 
The ratio of length of connecting rod to stroke is greater 
than is radial engine practice to bring down the loads 
on guides, making adjustable guides unnecessary. 


Parallel-Motion Device Installed 


Radial engines employ a master connecting rod attached 
to one piston, and the other connecting rods are fastened 
to the master rod. This results in unequal strokes for 
the pistons. Accordingly a parallel-motion device, con- 
sisting of two connecting rods attached at one end to the 
spider and at the other to a guided crosshead, was de- 
signed which insures that each wrist pin in the spider 
travels in a circle and each crosshead has equal stroke. 
Normally, with all springs in place and equally loaded, 
the parallel motion device has but little work to do. When 
the machine is unbalanced due to spring breakage or when 
starting up with springs unequally loaded, forces of con- 
siderable magnitude are set up, making it necessary to 
design the parallel motion device with strong members 
and adequate bearings. 

Attached to the circular bed plate of the spring testing 
machine are eight brackets in line with and underneath 
the crossheads and guides. These brackets support verti- 
cal levers having a 2 to 1 ratio, the shorter lever arm 
being above the bracket. Within the upper portion of each 
lever is a hydraulic cylinder capable of taking the re- 
action of springs being tested. Hydraulic cylinder piston 
rods are connected to spring backstops. These backstops 
are guided on bars attached to the piston crosshead, in- 
suring parallel motion of backstop so that springs will be 
tested between parallel plates and not subjected to addi- 
tional stresses as would be the case if they were com- 
pressed between nonparallel plates. . 

An adjustable pointer attached to the piston rod reads 
on a scale above the hydraulic cylinder indicating piston 
travel and is a ready means of noting change in loading 
conditions. : 

The spring reaction tends to force vertical levers in- 
ward at the bottom. This force is resisted by a load 
spring which is set at a load equal to 1⁄4 the maximum de- 
sired test load on the spring. This is on account of the 2 
to l lever ratio. 


Micro-Switch to Limit Spring Travel 


Arranged within the load-spring mechanism is a micro- 
switch designed to close upon .005 in. travel of load spring. 
The load-spring unit is adjusted under a static compres- 
sion testing machine so that the switch closes at 14 of the 
desired spring test load. The load-spring unit consists 
of an outer and inner spring. Either or both may be used, 
although for all testing down to 4,000-lb. springs, both 
springs are used. At the maximum testing load of 16,000 
Ib. on the test spring, load spring stress is 73,000 lb. per 
sq. in., thus insuring a load-spring accuracy and freedom 
from set and fatigue. In addition, load-spring travel is 
only .005 in. and motion occurs only once every few 
minutes. 

The reaction from the load spring is taken on the center 
column of the machine and tends to be balanced by other 
load-spring reactions. 

A small high-pressure pump supplied by Northern Ord- 
nance, Inc., with a capacity of .435 gal. per min. at 1,000 
Ib. per sq. in., pumps oil into the hydraulic cylinders for 
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initial compression of springs. After that an 8-feed Hills- 
MeCanna lubricator continues feeding oil at a slow con- 
stant rate. This tends to compress springs constantly 
and, if allowed to continue, would overload them. How- 
ever, when correct loading is reached, micro-switches 
in the load spring units close and energize sulenoid valves 
in corresponding hydraulic cylinder lines, thus releasing 
a few drops of oil and maintaining correct loading. This 
simple device maintains correct loading with great exact- 
ness and provides for taking up spring set and also for 
backing off if the spring or spring-testing machine change 
of temperature causes the load on the spring to increase 
over the set test load. 

Connected to each solenoid valve is a small neon glow 
light which enables operation of solenoid valves to be 
observed. In addition, the discharge from valves may be 
seen in glass sights. Excess oil is returned to a storage 
tank which supplies both the Northern pump and the 
lubricator. 


Method of Counting Machine Revolutions 


The counting of machine revolutions is important and, 
to prevent failure, an electrical counter made by the Pro- 
duction Instrument Company is used. It is operated by a 
switch closed by a cam on a coupling between the gear 
reducer and the vertical shaft. An electronic switch is 
also used as a standby, the light shield being attached to 
the same coupling. In addition a purely mechanical coun- 
ter is driven by the parallel motion shaft. 

Checking the stroke may be done with the machine 
running by a scale moved against the parallel-motion 
crosshead. The scale, moved by the throw of the crank 
pin, has scale divisions, which permit reading the stroke 
in inches, 

Due to the deflection of parts and bearing clearances, 
the motion of the spring may not be exactly the same as 
the stroke of the machine. Accordingly, the actual motion 
of springs is read by a portable device using a scale and 
sliders which show the stroke no matter what length of 
spring is being tested and regardless of spring set. 

Spring set is plotted by the use of special calipers which 
give the distance between the piston and the backstop 
when the spring is fully compressed. These readings are 
plotted on a chart and a line connecting the end of each 
plotting forms a curve of set. Should there be any ir- 
regular action of the hydraulic system, it will show up on 
these plottings at once. 

In order to center the springs in the machine, centering 
devices are attached to the backstop and the piston head. 
They work like universal lathe chucks and are quickly 
set for change of spring diameters. Pads under the center- 
ing devices are used to adjust for long or short springs. 

Orange roller bearings, used everywhere except on the 
main shaft, are lubricated by Alemite connections. Main 
bearings are lubricated by a circulating oil system which 
is supplied by full travel of one feed of a 10-feed Hills- 
McCanna lubricator. Piston crossheads are lubricated 
by other pumps in the same lubricator. 

Operating at capacity requires less than 5 hp. Due to 
the flat circular machine bed, vertical air currents are 
prevented from passing upward to cool the motion parts. 
Accordingly, a centrifugal blower on the roof has been 
provided to blow 4,000 cu. ft. of air downward on top of 
the machine, thus cooling it and ventilating the room. A 
draft gate regulates the flow of air when full capacity is 
not needed. Ventilation is required only during hot 
weather when testing heavy springs. 

Compared to previous testing machines for heavy 
springs, the new American Steel Foundries testing ma- 
chine has an output about 40 times as great. Testing 8 
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springs at a time at 200 cycles per minute, 12,000 per hour 
and 90,000 per 8-hr. shift, rapid and accurate testing is 
possible and, for the first time, a real program of fatigue 
testing may be realized. 


Lubricating 
Oil Maintenance 


(Continued from page 119) 
cator and washing continued until the water drawn off is 
essentially neutral, Following the washing, the oil is 
either filtered or centrifuged to remove the last traces of 
water. Sometimes it is necessary to filter the oil through 
adsorbent clay or to redistill the oil to remove organic 
soaps which are oil soluble. Partial or complete distillation 
is necessary if the products of dilution are to be removed. 


Treatment with Acid 


In the acid treatment the oil is allowed to rest in a 
storage tank to promote settling of insoluble matter. The 
settled oil is then mixed with acid (dilute sulfuric acid 
normally about 10 per cent) at a suitable temperature 
and the acid sludge is settled and drawn off. Further 
treatment is necessary to remove the last traces of acidic 
components, If these materials are inorganic in nature, 
clay treatment alone will generally remove them. If or- 
ganic acids are present in appreciable amounts, it may be 
necessary to caustic wash the oil to convert them into 
soaps, which can be removed by subsequent clay filtra- 
tion. After clay treatment, some method of separating the 
clay from the oil, such as filtering, must be employed. 

Using this procedure, oil may be treated with acid in 
a single or in several steps. Multiple-step treatment is 
preferred because temperatures are more easily controlled 
and any water present in the oil is removed by the first 
batch of acid and thus does not dilute the subsequent 
acid batches thereby impairing their reclaiming powers. 
When multiple-step treatment is used, the acid sludge is 
drawn off before each acid addition. 

Some of the disadvantages to reclaiming used oils 
through chemical treatment are: 

The treatment has to be carried out by personnel well 
acquainted with the subject under the supervision of 
qualified technicians. 

Experimentation is necessary to determine the proper 
concentration of acid and temperature of operation to 
give best results. , 

Emulsion troubles may be encountered, especially with 
heavy oils, highly oxidized oils, or those containing ad- 
ditives. 

Treatment losses are usually high. 

The process is uneconomical unless carried out on large 
volumes of oil. ; 

Additives are removed from heavy-duty oils. Chemical 
treatment of used lubricating oil is perhaps the best meth- 
od for reclaiming when proper equipment and suitable 
personnel are available. 

A most important consideration, and one which must 
not be overlooked when selecting a method for extending 
the useful life of an oil, is that the oil after purification, 
filtration or reclamation must still be able satisfactorily 
to perform the function for which the new oil was de- 
signed and recommended. A close check by laboratory 
inspection, or established routine of operation, should 
therefore be maintained, once it has been established that 
a selected method of procedure will give satisfactory 
performance. 
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EDITORIALS 


Added Service 
For Our Readers 


With this issue the Railway Mechanical Engineer intro- 
duces to its many readers in shops and enginehouses a 
new series of questions and answers having to do with 
the construction, maintenance and servicing of locomo- 
tives—both steam and Diesel—a feature which will not 
only serve to broaden the coverage of the problems of 
locomotive maintenance and operation but to take in 
those questions relating to machinery, accessories and 
tender but will open up a new service wherein our read- 
ers will have a “service department” from which they 
may get the same special help on mechanical problems 
that the men in the boiler department have made use of 
in ever-increasing numbers for almost 30 years. 

We’re not sure that we can put our finger on the exact 
reason why railroad men like the question-and-answer 
method of garnering information on the multitude of 
problems with which they are beset every day of their 
lives but we are suspicious that one of the reasons why 
most railroad men like their jobs so well (in spite of 
all protests to the contrary) and take a great deal of 
pride in their knowledge of their jobs is simply that 
they are inherently and eternally curious about the 
reasons why things around a railroad work—or don’t 
work—and the desire to find a better way to do these 
jobs than the other fellow may have found. This curi- 
osity breaks out, naturally, in the questions that are 
asked at almost every meeting of railroad men and the 
thousands of questions that are asked of the service and 
sales representatives of the supply companies, and the 
only reason why railroad men don’t ask more and more 
questions of other railroad men is that they don’t get a 
chance to see each other very often. That’s where we 
come in, for we have discovered, over a period of many 
years, that the question and answer method has become 
so popular with all classes of railroaders that they make 
their displeasure known immediately if for some un- 
avoidable reason we do not have material in a certain 
series to publish for an issue or two. So, in order to 
provide that “central information bureau” where loco- 
motive men may find the answers to their questions, 
we are now adding to the Boiler Questions and Answers 
series the Questions and Answers on Locomotive Prac- 
tice. Nor should we overlook mention of the Air 
Brake Questions and Answers which, right now, are 
dealing with Diesel-electric locomotive brake equipment. 

It may also be that another—and possibly the most 
important—underlying reason is that in the questions 
and answers, especially those dealing with the locomotive 
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boiler, the men interested in that phase of railroad work 
recognize a quality in the answers to their questions 
that can only come through long and intimate contact 
with the problems involved. In preparing this an- 
nouncement of the new series of Questions and Answers 
on Locomotive Practice, it occurred to us that our 
readers might like to know something about the man 
who has conducted the boiler question and answer 
department for the past 20 years. George M. Davies 
took over the conduct of this department in the former 
publication, The Boiler Maker, and since September, 
1928, with the exception of a few special issues, he has 
carried on without interruption. Mr. Davies is emi- 
nently qualified by training and experience to deal with 
the many problems that railroad men bring to his 
attention through the columns of this publication. He 
has been connected, in an engineering capacity, with one 
of the nation’s largest railroad systems since 1926 and 
his everyday job is one that takes him into every depart- 
ment of many shops and engine terminals in the course 
of a year. Before he entered railroad service he spent 
several years in the engineering department of the 
American Locomotive Company at its Schenectady, 
N. Y., plant where he obtained the groundwork for his 
training in the fundamentals of locomotive design and 
construction. 

It is with distinct pleasure that we are able to tell our 
readers that Mr. Davies is extending the scope of his 
efforts now to include questions and answers pertaining 
to other parts of the locomotive than the boiler. Having 
had an opportunity to look over the preliminary mate- 
rial on Mr. Davies’ new series of questions and answers, 
the first of which appear on page 126 of this issue, we 
feel confident that those of you who make use of this 
new service will find it just as valuable as have those 
who have used the boiler department over the past years. 


Silicone Insulation 
For Traction Motors 


Tests made during the past three years by the Dow 
Corning Corporation, Midland, Mich., indicate that 
Class “B” motors using silicone resin insulation in 
place of older types of varnishes will last 900 times as 
long under identical service conditions. Class “B” 
motors are those which are. insulated with mica, glass 
and asbestos, as distinguished from the cotton, silk or 
paper used with Class “A” motors. The mica, glass or 
asbestos alone are insufficient since some other material 
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such as a varnish or resin must be used as a binder, as 
a material to seal the interstices in the other insulation 
and to provide a protective moisture-proof coating. 

This development is of special interest to users of 
traction motors for electric and Diesel-electric loco- 
motives. It offers a means for greatly extending their 
life, and at least a part of such life extension may be 
exchanged for higher temperature operation. The 
higher temperatures permitted by the use of silicone 
mean greater motor capacity, motors of a smaller size 
or a combination of both. 

Before silicone can be adopted, there are a number 
of practical problems to be overcome. Under present 
operating conditions, Diesel-electric traction motors on 
road locomotives are overhauled at intervals controlled 
by miles of operation, usually 150,000 or 200,000 miles. 
At these times, they are thoroughly cleaned, bearings 
reconditioned, wearing parts restored to size and the 
armatures impregnated with insulating varnish and 
baked. The most effective means of cleaning is a vapor 
method in which the vapors from boiling  trichlor- 
ethylene or perchlorethylene are caused to condense on 
an armature or frame suspended in the vapor. This 
method is not recommended for use with silicone resins, 
since these chemicals are solvents for silicone, and would 
remove much of it and perhaps destroy the insulating 
qualities of that which remained. Manufacturers gen- 
erally are opposed to the use of this kind of cleaning for 
any type of insulation unless it is done under carefully 
controlled conditions. It is used on railway traction 
motors, however, apparently with great success. There 
is no evidence available to show that it damages the 
types of varnish used, but it probably could not be 
adapted to silicone. And to fully realize all the advan- 
tages of silicone insulation, all of the varnish should be 
silicone. In other words, it would appear impracticable 
to protect one kind of varnish with a coating of another, 
or to try to improve motors, now in operation by impreg- 
nating them with silicone. To obtain the advantages 
offered by this new product, the motor should be built 
with it. 

There are also other practical problems to be con- 
sidered. One railroad maintenance shops reports that 
90 per cent of its motor failures are bearing failures. 
Many bearings which have not failed come into the 
shop containing grease which has so broken down, it 
is no longer a lubricant. One railroad operator thinks 
the bearings should. be larger, and another believes the 
situation can be corrected with higher temperature lubri- 
cants. It also seems probable that oil-lubricated bear- 
ings may be the answer. Another proposal is to use 
silicone greases. They are not quite as effective lubri- 
cants as petroleum greases, but they do not break down 
under relatively high temperatures, and they show com- 
paratively little change in viscosity with change in tem- 
perature. The use of silicone insulating resins might 
conceivably aggravate this condition since higher arma- 
ture temperatures might cause an increase of bearing 
temperatures. 
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As it may be applied to electric and Diesel-electric 
motors, there are some obstacles to the use of silicone. 
If its cost is higher and it must be reapplied at the same 
intervals, its use might be questioned, but the advan- 
tage of higher temperature operation, increased resis- 
tance to moisture with resulting longer life certainly 
warrant a thorough trial. Insofar as insulation is con- 
cerned it offers intriguing possibilities for greatly ex- 
tending the overhaul periods. 


Stepping-Up Mechanical 
Department Effectiveness 

When we offered two sets of three prizes -each—the 
first prize in each case to be $250 and the second $125— 
for the best papers submitted on or before May 1, 1947, 
on each of three questions pertaining to present acute 
problems of the mechanical department, we were confi- 
dent that mechanical-department officers and supervisors 
had been deeply engrossed in the study of their prob- 
lems since the end of the war. Many of them, we 
helieved, were ready to “tell the world” their convic- 
tions, given a suitable opportunity. The first contri- 
bution we received almost by return mail! 

Letters calling attention to our announcement were 
sent out to general mechanical-department officers. 
Replies to these letters have called for over three hun- 
dred additional copies of the announcement for circu- 
lation among supervisors, and the expressions of 
approval of the competition by these correspondents have 
been most encouraging. One writer asked whether 
our failure to mention that all papers: should include 
the names and addresses of writers signified that the 
competition was to be conducted incognito. Of course, 
all papers must bear the names and connections of the 
authors. Names will be withheld from publication, 
however, at the specific request of the authors. 

Do not forget the closing date—May 1, 1947—or 
that papers should not exceed 2,000 words and may be 
accompanied by illustrating material. Again, here are 
the three questions: 


‘|. What is the problem of outstanding im- 
portance with respect to the maintenance and 
‘ utilization of locomotives and what do you 
consider the best way to meet it? The fol- 
lowing phases are suggestive only: Maximum 
utilization of steam locomotives. Mainte- 
nance policies and methods for Diesel loco- 
motives. Shop and terminal facilities for 
either or both types of motive power. 


2. The car department has come through 
the war facing some new problems and some 
old problems which now appear in much 
aggravated form. What do you think is the 
most important of these problems and what 
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ought to be done about it? They may arise 
from the higher standards of comfort and 
convenience and the faster schedules to which 
today’s passenger-train operation must ad- 
here. There are also plenty of them associ- 
ated with building up and maintaining an 
adequate supply of freight cars capable of 
moving the traffic safely and satisfactorily. 


3. More than ever before intense operations 
under war conditions threw into striking re- 
lief the strategic importance of men in super- 
visory positions in building morale and secur- 
ing greater efficiency from the forces under 
their direction. Incidentally, the same thing 
was true of all industry. If the railroads are 
successfully to meet the severe competition 
with which they are now threatened, every 
possible effort should be made to secure and 
maintain a high degree of morale and efficient 
operation. What can be done better to equip 
and strengthen the hands of men in super- 
visory positions to enable them to function 
more effectively? 


Reducing Diesel 
Lubrication Costs 


An article appearing in this month’s feature pages 
describes and evaluates several methods of prolonging 
the useful life of lubricating oil. Here is a subject 
worthy of serious study, and one that becomes increas- 
ingly important as more and more railroads acquire 
additional Diesel power. As a road’s Diesel fleet in- 
creases, throwing away several hundred dollars worth 
of lubricating oil at each change becomes a sizable 
financial burden. Lubrication accounts for a noticeable 
portion, often more than a quarter, of the total main- 
tenance cost of a Diesel locomotive. A glance at figures 
from several representative railroads operating com- 
paratively new Diesel power indicates a lubrication cost 
of at least 34 cent per mile per: thousand horsepower. 
This would amount to well over a thousand dollars per 
month for a 6,000-hp. locomotive operating 25,000 miles 
a month. y 

One method by which this expenditure may be reduced 
is to reclaim the used lubricating oil drained at each 
change. This may be done by the individual road con- 
cerned where the amount of Diese! power operated is 
sufficiently large to justify the expense of installing its 
own reclamation plant. Or it may be done on contract 
hasis where the total amount of oil to be reclaimed is 
limited. With either procedure there should be a 
resultant substantial saving over the cost of using all 
new oil. 

The main disadvantages to the use of this process 
from the railroads’ standpoint do not appear to be of 
great consequence nor of sufficient importance to out- 
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weigh the monetary savings that can be realized through 
reclamation, The facts that reclaimed oil is not entirely 
equivalent to new oil and that the process removes 
additives from the oil do not seem seriously disadvan- 
tageous. They may, however, limit the proportion of 
used oil that can be used in relation to the total volume 
of oil. But even if the quantity of reclaimed oil, as is 
the present practice on many roads, is restricted to that 
required for make-up purposes, appreciable savings can 
still be attained. Such a procedure should result in a 
mixture of oil with sufficiently good lubrication and 
detergent qualities to be satisfactory for most purposes, 
and at the same time effect substantial operating 
economies. 


NEW BOOKS 


PRINCIPLES OF DIRECT CURRENT ELECTRIC TRACTION 
—By Douglas W. Hinde and Herbert E. Ingham. 
Published by George Newnes Limited, London, Eng- 
land. 248 pages, 534 in. by 834 in. Illustrated. Price 
15 shillings. 


The book is written for street railway, trolley-bus and 
railway engineers, and for all students of electric trac- 
tion. It does not pretend to go into the details of shop 
maintenance and servicing, but it does, effectively and 
simply, describe the principles of direct current and 
electric traction and gives the reader comprehensive in- 
formation on d.c. electric traction equipment as it has 
been developed in English practice. Subjects covered 
are: Traction Motors; The Control of Tramway and 
Trolley-Bus Motors; The Control of Railway Motors: 
Braking and Auxiliaries; Power Supply and Collection : 
Rolling Stock; Diesel-Electric Traction; Testing and 
Maintenance; Metadyne Traction Equipment. 


NaTIONAL Fire Copes, Vol. V, National Electrical 
Code, 1947 Edition. Published by the National Fire 
Protection Association, 60 Batterymarch Street, Bos- 
ton, Mass. 408 pages, 6 in. by 9 in. Price, $2.00. 


The 1947 NFPA edition of the National Electrical Code 
is a collection of rules governing the installation, and to a 
certain extent, the use of electrical equipment. Its pur- 
pose is to reduce the hazard from electrical fires and 
electrical accidents and it does this by specifying the 
exact manner in which electrical materials, devices, 
fittings and appliances shall be both originally installed 
and later maintained. A strict compliance with the Na- 
tional Electrical Code will produce an electrical instal- 
lation which may be deemed reasonably safe from elec- 
trical fires or accidents. Without a doubt, there is no 
similar instrument in existence which can even approach 
the application of the NFPA National Electrical Code. 
It contains examples, an index of all NFPA publica- 
tions relating to various sections of the Code, and an 
advertising section of “approved” products. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Waste Material Conveyor 


‘The problem of waste disposal is made easier at the 
‘Communipaw enginehouse of the Jersey Central by the 
use of an inclined conveyor that eliminates the need for 
‘manpower to hoist ashes and other trash from ground 
level into hopper cars. 

The material to be. disposed of is hauled from the 


‘The conveyor hoists trash from the ground and drops it through a 
° chute into the hopper car 


enginehouse in two-wheel carts and dumped into the 
base of the conveyor. The conveyor, which is at an angle 
‘of approximately 30 deg. with the horizontal, is set in 
motion by a push button located on one of the supports 
at the high end and carries the trash on a steel-cleated 
belt to a level slightly above the top of the hopper car. 
From here the disposable material is dumped into a chute 
which guides it into the car. When cne section of the 


Disposable material that has just been dumped from the cart traveling 
up the steel-cleated conveyor belt 


s 
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car is filled, it is moved by means of a pinch bar and 
loading continued until the entire car is full. 

‘The conveyor was constructed of scrap materials by 
the railroad’s forces. It is powered by an electrical 
motor of approximately 5 hp. which drives the cleated 
belt at the desired speed through a double-reduction 
chain system. 


Questions and Answers 
On Locomotive Practice 


By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Cylinder Clearance 


Q.—Is the distance between the front of the piston and the 
inside of the cylinder head, the piston clearance or the cylinder 
clearance?—R. A. R. 


A.—The distance between the front of the piston and 
the inside of the cylinder head, could be considered both 
as piston clearance and cylinder clearance although one 
deals with the actual distance between the two parts 
and the other with the volume or space. Cylinder clear- 
ance is the space between a piston, when at either extreme 
position, its nearest cylinder head and the valve. It 
includes all space bounded by these members. It is 
measured by volume and is designated by its percentage 
to the total cylinder volume displaced by one piston 
stroke. To illustrate: Eight per cent cylinder clearance 
means eight per cent of the sum obtained by multiplying 
the area of a piston by its stroke. 

The piston clearance is the distance between a piston, 
when at either end of its stroke and its striking position 
against its nearest cylinder head. 


Laying Out Aluminum- 
Alloy Tank Plates 


Q.—Our practice in making seams for steel tank construction 
is to make the distance from the center of the rivet hole to the 
edge of the plate one and one-half times the rivet hole diameter. 
Would this same proportion hold true for seams of tanks made 
with aluminum-alloy plates?—M. E. A. 


A.—For aluminum construction the edge distance 
measured from the center of the rivet hole in the direc- 
tion of stressing is made equal to, or greater than, twice 
the diameter of the rivet hole. The ultimate bearing 
strength of aluminum alloys in contact with driven rivets 
is about 1.8 times the nominal tensile strength of the 
metal, provided that the edge distance in the direction 
of stressing is equal to at least twice the diameter of the 
hole as measured from the center of the hole. For smaller 
edge distances the bearing strength drops off about in 
proportion to the decrease in edge distance, so that for 
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an edge distance of one and one-half diameters the bearing 
strength is about three-quarters of that for an edge dis- 
tance of two diameters. 

Aside from considerations of strength, the edge dis- 
tance for aluminum construction is important because of 
the possibility of bulging the edge of the plate and 
causing an unsightly finished joint. Such bulging may 
be avoided by maintaining an edge distance of at least 
one and one-half times the diameter of the rivet and 
being careful to avoid over-driven rivets. When edge 
distances of less than one and one-half diameters are 
used, the rivets generally must be underdriven to avoid 
bulging the plate. 


Oil-Line Checks 

Q.—Are checks required in all oil lines between the mechan- 
ical lubricator and the part to be lubricated; if not, what de- 
termines whether or not a check is required?—F. L. C. 


A-—It is the general practice to use a check in the oil 
line between the mechanical lubricator and the part to be 
lubricated. When supplying oil to the steam chest, 
cylinders or to any auxiliary steam pipe such as the air 
pump or stoker, it is customary to apply terminal checks 
in the line. | 

These terminal checks are generally either the spring- 
loaded or diaphragm types and are applied to prevent the 
steam from entering the oil lines and working back into 
the lubricator. The spring type is set to a tension about 
15 to 25 pounds higher than the working boiler pressure 
so that the oil line is closed against the steam pressure at 
all times, except when the lubricator is working, at 
which time the lubricator pumps the oil to a pressure 
sufficient to overcome the spring or diaphragm pressure 
in the terminal check and allows the oil to pass into the 
steam chest, cylinders or steam pipe as the case may be. 

When supplying oil to the guides or any point where 
the oil is not working against pressure or steam, the 
general practice is to apply a check in the line to prevent 
the oil from draining out of the pipe, thus keeping the 
line filled with oil at all times. A -spring-loaded ball 
check with sufficient pressure on the spring to keep the 
ball seated is all that is required. 


Welding Sleeves for 
Locomotive Pipe Lines 

Q.—We have been fabricating the piping on our Mikado-type 
locomotives using welded fittings wherever possible. It had 
been suggested that the pipes be butt welded at the joints and 
the joints protected by welding sleeves. Is this necessary for 
locomotive work?—F. I. D. 


A.—Welding sleeves are used for reinforcing butt 
welds in pipe lines. They relieve the weld of any 
bending stress and much of the tensile stress to which 
it would otherwise be subjected, leaving it free to main- 
tain tightness. The sleeves are made in two halves, 
longitudinally, the longitudinal seams being beveled so 
that they can be welded together easily. To assure a 
snug fit around the pipe, each half is made slightly less 
than a semi-circle. A large transverse recess at the 
center of each welding sleeve provides more than ample 
space for the conventional type of butt weld such as is 
ordinarily made between two lengths of pipe. 

Welding sleeves are generally used where long lengths 
of pipe are run for a considerable distance and are sup- 
ported on hangers or brackets with a large span; thus it 
is important that precaution is taken to protect the butt 
weld joining the lengths of pipe together. On locomo- 
tives where a long run of straight pipe is exceptional 
and where all pipes are amply supported at short intervals 
there should be no need for the use of welding sleeves. 
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Counterbalancing Weights 

Q.—What methods are employed for applying lead to the 
counterbalance of locomotive driving wheels? We apply lead 
in rim pockets, which requires the removal of the tires when 
adjusting the balance—R. S. A. 


A.—The application of lead to pockets in the rim of 
the wheel is the general practice. Counterbalancing is 
done in the back shop at which time most locomotives get 
new tires. Generally the checking of the counterbalance 
need not be made until the tires are removed; where 
it is necessary to recheck the counterbalance on account 
of rod changes, etc., the removal of the tires eliminates 
the possibility of any variation in the tires effecting the 
counterbalance weight. 

The illustration shows typical methods of applying 
lead to the rim and also to the back of the counterbalance 


"Steel Plate driven 
against Lead and welded 


Weld all around 


Steel Disk 


Weld all around 


Steel Disk driven against- 
Lead and welded 


Inside Face of Balance 


Style No.2 
Two methods of applying lead for counterbalancing 


in cases where no pockets are provided in the rim. Style 
No. 1 shows the methodof applying lead to core pockets 
in the rim of a wheel center. The application of the 
Y-in. steel plate over the lead protects the lead from 
being lost when applying new tires. Style No. 2 shows a 
method of applying lead in counterbalance holes in the 
back of the counterbalance. This method simplifies 
the balancing of the wheels and does not require tire 
removal, but in all cases the tires should be turned before 
balancing the wheels. 


Manual Bell Ringing 


Q.—Do locomotives equipped with air-operated bells also have 
to have means of manual operation?—F. J. M. 


A.—Although many air-operated bell ringers that are 
applied permit the use of, or work in conjunction with a 
bell rope, it is not required that they should be equipped 
for manual operation. In fact where bells are located 
on the front bumper and under the pilot as on many - 
of the streamlined locomotives, manual operation of the 
bell would be impracticable. 
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Diesel Locomotive 
Servicing Facilities 


The section of the Jersey Central’s Communipaw engine- 
house for maintaining Diesel-electric locomotives com- 
prises the necessary facilities for performing all classes 
of repairs to the Diesel engines, trucks and electrical 
equipment with the exception of removing the entire 
engine. It includes a two-level platform for servicing 
and repairing this power on the two tracks inside this 
section. The platforms are made of %4-in. diamond- 
tread sheet iron supported by suitable I-beams and are 
located at heights that are most convenient for working 
on the various types of Diesel locomotives handled in 
this shop. Drop aprons of similar sheet iron are in- 
stalled to span the gap between the upper platform and 
the top of the locomotive. The space below the bottom 
platform is utilized to house a group of lockers for stor- 
ing tools and materials. 


“A road locomotive and a switcher in the Diesel repair shop 


A one-ton monorail crane is installed over the center 
of the track occupied by the switching locomotive shown 
in one of the illustrations. The rail of this crane ex- 
tends lengthwise for moving the hoist along the pit. The 
hoist is moved and operated by hand from the top of the 
locomotive and it is used for removing heavy parts from 
the Diesel engine, such as cylinder heads and pistons 
and rods. A one-ton, 20-ft.-radius jib crane, also hand- 
operated and reached from the upper level, is located at 
one end of the platform. This crane can be swung over 


The stairway at the rear of platform leading to the upper level of 
the Diesel servicing platform assembly 


128 


A jib crane is used for truck work 


either track and it is used to handle work from the 
monorail crane to the bench or the platform. 

Trucks are removed by hoisting one end of the loco- 
motive, using a locomotive crane and a spreader cable. 
The trucks are then pulled out and delivered to the 
Diesel shop where the necessary work is performed with 
the aid of a five-ton jib crane of 20-ft. radius installed 
at ground level between the two tracks and near the 
doors. 

There are two benches for working on pistons and 
rods. The bench on the lower platform is 48 in. by 60 
in. and has horizontal, U-shaped extensions. The skirt 
of the piston is slid over one of these extensions, which 
form a support for the piston that enables work to be 
done on its exterior. The second bench is on the upper 
platform and has an outside contour that is generally 
circular approximately 48 in. in diameter, but which has 
U-shaped sections removed from it. The piston-and-rod 
assembly is set down with the skirt resting on this table 
and the rod hanging through the opening from which 
the section was removed. Valve maintenance is also 
performed on the upper level on a valve grinding 
machine located thereon. 

The Central Railroad of New Jersey is also contem- 
plating the erection of a large Diesel shop for servicing 
the ten 4,500 hp. Diesel-electric road freight locomotives 
that are now on order. 


Thread Milling 
On Locomotive Parts 


The illustration shows a thread-milling machine, made by 
the Smalley-General Company, Bay City, Mich., which is 
installed at the Paducah, Ky., locomotive shop of the 
Illinois Central. 

The particular work now being done on this machine 
consists of milling the threads on piston rods, knuckle pins, 
crank pins, large nuts, etc. The importance of uniform, 
accurately sized threads for these parts can hardly be 
over-emphasized and, as compared with cutting these 
threads with a single-point tool in an engine lathe, the 
Smalley machine gives greatly increased production and 
thread accuracy within a tolerance of about .001 in. 

The machine may be used for cutting internal as well as 
external threads and is particularly advantageous for this 
operation. In milling the 514-in. thread in a large piston- 
rod nut, for example, the time required for this operation 
is reduced at least 50 per cent by use of the thread-milling 
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Smalley-General thread milling machine in use at Paducah locomotive shops of the I. C. (left) —The piston rod set up ready to cut a thread 
on the end (right) 


machine. Dial micrometer adjustment permits quickly 
and accurately setting the milling cutter to give the 
desired thread size. All thread milling work at Paducah 
shops is done on this machine, the size range normally 
used being covered by a group of 14 cutters. 


Air Brake 
Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


(Note:—The .figure numbers and part numbers 
appearing in the questions and answers refer to the 
Westinghouse Air Brake Companys Instruction 
Pamphlet No. 5066-1, issue of February, 1946— 
EDITOR) 


489—Q.—Why are the adapter 11 and strainer used? 
A.—The adapter 11 and strainer 10 provide a large ca- 
pacity pipe connection and a replaceable screen for keep- 
ing scale and other foreign particles from the valve seat. 

490—Q.—W hat is maximum or opening pressure and 
how is the adjustment made? A.—To adjust the safety 
valve for the maximum, or opening, pressure, which in 
this case is 150 1b., remove the cap nut 3 and screw 
down or back off the regulating nut 7, as may be re- 
quired, after which replace the cap nut. 

491—Q.—What is the minimum or closing pressure 
and how is the adjustment made? A.—The minimum or 
closing pressure for the safety valve is approximately 10 
Ib. less than the cut out pressure, and can be adjusted by 
changing the size of the ports f, using regulating nut 8 
for the purpose. After the adjustment is made, screw 
down the jam nut 9. 

492—_0.—Describe the DS-24-H brake valve Fig. 1-7 
and 8. A—The DS-24-H brake valve is furnished with 
a pipe bracket on which are mounted the various brake 
valve portions. Four studs 28 (Fig. 8) in the bottom 
of the filling piece portion are used to secure the filling 
piece to the pipe bracket, and four studs 27 in the top 
of the filling piece portion are used for securing the appli- 
cation portion, rotary valve seat portion and brake valve 
body portion to the filling piece. 

493—Q.—Where are the pipe fittings located? A.— 
All the pipe connections are made to the pipe bracket 
face, beneath the floor sheet, by means of Wabcotite fit- 
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tings. This arrangement provides a compact brake valve 
installation that occupies a minimum of space and elimi- 
nates much of the air piping in the cab. 

494—Q.—Name the various portions that make up the 
DS-24 brake valve. A.—Brake valve body ; rotary valve 
seat portion; service application portion; train control 
and safety control cock; filling piece portion; double 
heading cock; first service cock; equalizing piston por- 
tion; pipe bracket and D-24-A feed valve. 

495—Q.—Describe the pipe connections. A—The pipe 
connections to the pipe bracket. are designated numeri- 
cally and so marked on the bracket, (Fig. 8—Pipe 
Bracket—Bottom View). 1 brake pipe; 3 safety control 
pipe; 5 equalizing reservoir; 8 stop reservoir exhaust 
(plugged) ; 9 sanding pipe; 10 brake application valve 
piston ; 11 master controller straight-air pipe (plugged) ; 
12 maintenance in emergency (plugged) ; 17 equalizing 
piston exhaust for suppression timing (plugged) ; 18 
second reduction reservoir; 19 suppression reservoir 
(plugged) ; 21 feed valve (plugged) ; 23 first snppression 
reservoir ; 24 reduction limiting reservoir ; 25 power con- 
trol switch pipe; 26 temporary suppression (plugged) ; 

governor; 30 main reservoir; 38 straight air 

(plugged); 39 application relay switch (plugged); 40 
release pipe (plugged). 

496—Q.—Describe the brake valve portion. A.—The 
brake valve body is attached to the rotary valve seat 
portion 225, (Fig. 8). The automatic brakes are con- 
trolled by handle 370, which has six positions, shown in 
Fig. 8. The movement of the handle is transmitted 
through the rotary key 257 to the rotary valve 216 
which is thereby rotated to establish port connections ac- 
cording to its position. 

497—Q.—Name the six brake handle positions. A.— 
the six brake valve handle positions are, from left to 
right: Release, Running, First Service, Lap, Service and 
Emergency. 

498—O.—What serves to locate the brake valve handle 
in its various positions? A.—Quadrant 247 keyed to 
rotary valve key shaft 257 provides the notches into 
which quadrant latch 259 moves for locating the brake 
valve handle in its various positions. The quadrant is 
rotated to locate and hold brake valve handle in position. 

499—_O.—How is manual sanding accomplished? A.— 
Manual sanding is accomplished by depressing the handle 
370 upon the sanding bail 355, which unseats sanding 
valve 279 (Section G-G) through plunger 282 permit- 
ting main reservoir air to flow to the sanding pipe. 
Choke 201, (Section A-A) provides a warning port and 
also a timed release of sanding pipe air after spring 280, 
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(Section G-G) seats valve 279. Sanding stop spring 
284 cushions the handle pressure on the sanding bail 
when sanding and returns the handle. 

500—Q.—Describe the manner in which an emergency 
brake application is initiated. A.—Emergency pilot 
valve 243, (Section A-A) is held seated by spring 244 
and emergency valve 241 by spring 245 at all times ex- 
cept when the brake valve handle is moved to emergency. 
In emergency, the drive shaft housing contacts plunger 
240 and unseats the pilot valve 243. This exhausts the 
air in the spring chamber of emergency valve 241 faster 
than it can enter through choke 202 partially unloading 
the large valve and permits the brake valve movement 
to unseat the emergency valve with greater ease and to 
vent the brake pipe air to atmosphere, thus initiating an 
emergency brake application. 

501—Q.—Can the brake valve handle be inserted or 
removed in any position? A.—The brake valve handle 
370 can be inserted or removed only in Running position. 

502—Q.—Explain how the movement is transmitted to 
the rotary valve. A.—The handle is inserted in the slot 
in the drive shaft housing 274 and pushed forward until 
the curved lip slips beneath the cam roller 276. This 
latc! es the handle 370 to the drive shaft housing 274, to 
which a keyway is pinned by pin b. The end of the rotary 
valve key 257 is keyed to fit into the keyway, so that as 
the handle 270 is rotated the movement is transmitted 
through the drive shaft housing, 274, pin b to the rotary 
valve key 257 and rotary valve 216, 

503—Q.—How is the lubrication of drive shaft 
housing supplied? A.—Lubrication of the drive shaft 
housing 274 is supplied through oil ball valve 226 and 
oil holes in the bushing around the housing. 

504—O.—Ex plain in detail how warning is consum- 
mated preceding a safety control application, A.— 
plunger spring 287 acts upward on plunger 288 and 
roller 371, so that handle 370 is tilted upward when not 
held down, and through pusher 289 unseats check valve 
351. This permits safety control pipe air to flow through 
a choke in the passage to the whistle valve 602 at a re- 
stricted rate to sound a warning. 

505—Q.—What happens if the brake valve handle is 
not depressed immediately? A.—A safety control ap- 
plication is initiated. 

506—Q.—How is the warning stopped? A—When 
the handle is held down the force of spring 287 is nulli- 
fied, permitting the lighter spring 352 to seat valve 351, 
closing the safety control pipe to the whistle exhaust. 


Lapping Operations 
At Paducah Shops 


Two unusually interesting lapping operations now being 
performed at the Paducah, Ill., locomotive shops of the 
Illinois Central are shown in the illustrations. In the 
first view, a partially machined, new multiple-bearing 
crosshead is shown bolted to the angle-table of a Cin- 
cinnati-Bickford radial drill with a new piston rod in- 
serted vertically in the crosshead taper fit. Arrange- 
ments are made for partially revolving the piston rod 
back and forth in the fit by means of the wood handle 
which is bolted around the piston rod on one end and 
connected through a short lever arm and crank to the 
radial drill spindle. The throw of this crank is 5 in. 
and turning of the drill spindle therefore moves the han- 
dle 5 in. back and forth, thus performing mechanically 
by power an operation formerly done by hand. 

A lapping or grinding compound is of course inserted 
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between the piston rod end and the crosshead fit and 
provision is made for controlling the pressure and also 
lifting the piston rod out of the crosshead when neces- 
sary for inspection by means of a one-half ton electric 
hoist and sling connection to the large nut on the upper 
end of the piston rod. About 30 min. is required for 
this grinding operation which assures an accurate nt of 
the piston rod in the crosshead. 

Multiple-bearing crosshead guides are not subject to 
especially rapid wear in service and sometimes make up 
to 600,000 miles of service before requiring attention. 
Eventually, however, wear develops and occasional cases 
of scoring occur. To recondition such multiple-bearing 
guides without the necessity of machining them, the spe- 
cial lapping plate and equipment shown in the second 
illustration is used in connection with a Rockford 36-in. 
open side hydraulic-drive planer. The guide is bolted 
to the planer table with hold-down clamps in the usual 
manner, as illustrated. The lapping plate is a double- 
plate construction, 834 in. wide by 8% in. long, the two 
plates being designed to clamp between them the edges 
of an abrasive sheet which extends under the lower plate 
and rests on the crosshead bearing ledges. The two 
plates are held together by Allen head screws and at- 
tached by a welded brace and two stiffeners to the 
planer tool post. A small oil container with two shut-off 
cocks and small copper-pipe connections permits oil to 
drip on both ledges of the guide during the lapping 
operation. Pressure is applied by means of the vertical 
planer feed and the amount used depends upon the weight 
and kind of abrasive paper which may vary from No. 40 
and 60 to No. 80 for finishing. : 

For reconditioning slightly worn guides this lapping 
operation may be used to remove from .002 to .003 in., 
more wear than that generally requiring remachining. 
In the case of scored guides, if the removal of .005 in. of 


Power lapping a piston-rod crosshead fit on a radial drill 
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Lapping a multiple-bearing crosshead guide on an open-side planer 


material will clear up most of the scratches this may be 
done and the guides returned to service. New guides are 
also lapped on this machine to remove tool marks with 
attendant assurance of smooth operation without heat- 
ing even when the locomotive is just out of the shop. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Throat Sheet Lagging 


Q.—We have 15 Pacific-type locomotives which are lagged and 
jacketed around the throat sheet, while none of our Mikado type 
are so equipped. Is the application of lagging and jacket to the 
throat sheet of a locomotive boiler of any particular bene- 
fit?—F. L. D. 

A.—The application of lagging and jacket to the throat 
sheet of a locomotive can be considered added protection 
against cracked throat sheets. The throat sheet of a 
locomotive boiler is perhaps the most susceptible part of 
the boiler to cracking due to its construction and loca- 
tion in relation to the rest of the locomotive. The 
forces due to expansion and contraction have their great- 
est effect at the throat sheet and for this reason any, means 
of reducing the possibility of temperature changes in the 
throat sheet, such as the application of lagging and 
jacket, could be considered a benefit. 


Thermic Syphons 

Q.—We have several engines of one class equipped with 
Thermic Syphons. What special attention, if any, should be 
given the boilers of these engines, other than is given to the 
boilers of engines not equipped with syphons?—F. E. M. 

A.—The principal thing required in maintaining 
thermic syphons is the systematic washing of the syphons 
to see that they are kept perfectly clean. Not much 
trouble will be experienced with the diaphragm plate if 
flexible staybolts are properly applied around it. If the 
rules outlined by the manufacturer of the thermic syphon 
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are followed, little trouble will be experienced. These 
call for the interiors of syphons and the bottom of the 
exterior to be washed and cleaned at each washout. In 
very bad water districts and where a sand blast machine 
is in use the water side of the diaphragm plate at the roll 
of the flange must be sand blasted about every ninety 
days with an air pressure on the sand blast machine not 
over 40 pounds. This is to remove any scale that might 
accumulate at that point. It is very essential to keep the 
sheet clean, or the working of the sheet at this point if not 
protected will perhaps change the structure of the mate- 
rial. This is the cause of the sheet cracking. After the 
sheet has been sand blasted, air pressure should be used 
to clean the space between the diaphragm flange and the 
neck of the syphon so that at all times there will be water 
at this point when there is fire in the firebox. 


Impurities in Boiler Steel 


Q.—The A. S. M. E. Code shows the amount of phosphorus 
in boiler sheets to be not over 0.04 per cent and the amount 
of sulphur not over 0.05 per cent. Will you please advise what 
effect a higher percentage of phosphorus would have on the 
sheets and what effect on the sheets a higher percentage of 
sulphur would have?—F. M. R. 

A.—Phosphorus enhances the strength of steel. It also 
adds to the hardness of the plate and thus makes it better 
able to resist abrasion. However, these qualities are 
better secured through the medium of carbon, because 
phosphorus tends to make the material brittle. Steel con- 
taining much phosphorus is particularly weak against 
shocks and vibratory strains. On this account it may be 
considered the most harmful impurity which occurs in 
steel boiler plates. Sulphur increases the brittleness of 
steel while hot, causing red-shortness, or a tendency of 
the steel to crumble while being rolled. It also interferes 
seriously with the shaping and forging of the material 
during the fabricating process. 


Caustic Embrittlement 


Q.—What is “Caustic Embrittlement ?” What are the physical 
defects that indicate caustic embrittlement in the plates of a 
boiler and how can they be detected?—D. O. 

A.—The term “Caustic Embrittlement” is really a 
misnomer. The steel does not become brittle in the way 
that glass or cast iron is brittle. It remains ductile, but 
is fissured through the grain boundaries. Attention was 
first of all drawn to this matter through the failure cf 
vessels used in the manufacture of caustic soda, and these 
failures were attributed to embrittlement due to caustic. 
This term has passed into the literature on the subject, 
but it may be more accurately referred to as intercrystal- 
line fracturing due to chemical action. 

The physical defects noted in boilers attacked by caustic 
embrittlement are characteristic and well defined, and for 
all practical purposes are independent of the quality of 
steel employed in their construction. They are: 

1—The cracking is confined to the riveted seams. The 
plates away from the seams are unaffected. Joints above 
and below the water level are equally liable to this form 
of cracking. 

2—The cracking begins at rivet holes and on the sur- 
faces in contact, not at the outside surfaces. 

3—The cracking of the plates is usually accompanied 
by the breaking off or cracking of the rivet heads, and 
this is usually the first observable symptom. 

4—The path of the cracks is along the grain boundaries 
and not trans-crystalline as with fatigue failure. 

At the first sign of caustic embrittlement, usually the 
breaking off or cracking of the rivet heads, the area should 
be magnafluxed to determine the extent of the damage to 
the plates. 
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With the 


Car Foremen and Inspectors 


Construction of 


Welded Freight Cars’ 


In the reconstruction program, which has already been 
started, the possibilities of utilizing welding and allied 
processes in the fabrication of new freight cars and other 
sorely needed replacement items are being given extensive 
and thoughtful consideration. In this connection, it may 
be noted that more than 30 per cent of existing freight 
cars are over 25 years old and, taking this figure into 
account and relating it to normal replacement schedules, 
expected service demands and other factors, it has been 
variously estimated that approximately 1,000,000 new 
freight cars, including both home-built and purchased, 
will be acquired during the next 10 years. 


Weight Reduction Possibilities 


The trend toward lightweight car construction which 
began some years before the war has been considerably 
accentuated because of new demands for speed and 
capacity. Although aluminum alloys and stainless steels 
have been used to some extent in building lightweight 
freight cars, the group of alloys commonly referred to 
as low-alloy high-strength steels have thus for enjoyed 
the most extensive use. 

The over-all weight reduction resulting from the com- 
bined use of such steels and all-welded construction may, 
depending upon the type of car, range between five to 
seven tons. This reduction can be translated into one 

* Abstract of paper presented before a session of the Railroad Division, 
American Welding Society, during the annual meeting at Atlantic City, 


N. J., on November 18, 1946. 
t Railroad mechanical specialist, Air Reduction Sales Company, New York. 


By R. L. Rext 


Welding operations employed by 
the Milwaukee in the mass pro- 
duction of all-welded gondolas 
and some comments on the use of 


low - alloy high - strength steels 


or more of at least three important advantages: (1) 
greater car capacity without increasing total load to be 
hauled ; (2) less cars needed for a given amount of freight; 
or (3) less fuel expended in hauling a given length of 
train. In any combination, such advantages mean greater 
operating revenue. 

In welding these steels, as in welding other alloy ma- 
terials, the proper selection of filler metal is a matter of 
paramount importance. In general, when plain-carbon 
filler metal is applied to a steel containing alloying ele- 
ments, a certain flowing or migration of these elements 
from the base metal into the deposited metal occurs as 
the two are melted and mixed together under the heat of 
fusion and this migration tends to produce in the deposited 


-metal properties differing considerably from those which 


would be obtained if the same filler metal were applied to 
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Fig. 1—The assembly line in the C. M. St. P. & P. shop fabricating welded freight cars 
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a plain-carbon steel. Owing to a difference in ratio of 
deposited metal to total melted metal when different thick- 
nesses of section are welded, the rate of alloying element 
migration, in general, approaches the maximum in single- 
bead thin-section welds and approaches the minimum in 
multiple-bead heavy-section welds. Except in cases where 
the base metal contains excessive amounts of certain 
harmful elements, such as phosphorus, the results of this 
migration are, for the most part, beneficial. However, 
certain other exceptions apply depending on the welding 
conditions and the process used; therefore, it is wise to 
check the recommendations of the steel producer and the 
manufacturer of the filler metal before applying this 
principle. 

Car builders are taking advantage of this principle by 
using plain-carbon filler metal wherever the migration ef- 
fect is known to produce the desired properties and by 
resorting to the more expensive special or alloy filler 
metals only in the relatively few cases where higher 
strength or other special properties not obtainable with 
the plain-carbon filler metal are desired. 


Distortion Control 


The subject of distortion control warrants careful con- 
sideration in welding the low-alloy high-strength steels 
owing to the relatively thin sections generally encountered 
when such steels are used. This is particularly so in 
welding car roof and side sheets because any distortion 
in such members is distinctly more noticeable in welded 
construction than in riveted construction where uniform 
rows of rivets tend to draw the eye to themselves and to 
the smaller intervening areas, thus camouflaging the over- 
all uneven contour. Even if considerations of eye appeal 
are dismissed on the grounds that a freight car is essen- 
tially a utility and not a work of art, the fact remains 
that stresses inherent in distortion may cause cracks in 
service and this possibility cannot safely be disregarded. 
Car builders realizing this have given distortion control 
the attention it deserves and, as a consequence, have 
developed a number of successful methods by which it or 
its effects can be minimized. Some of these methods in- 
volve changes in design, some involve changes in tech- 
nique and some involve both. 

Changes involving design include using lap joints in 
certain connections requiring special reinforcement not 
provided by the usual butt-welded joints; heavier or ad- 
ditional stiffening members; and crimped or corrugated 
sheets instead i plain flat sheets. Changes involving 
technique include using wandering or skip weld sequence ; 
additional or heavier weight cooling bars, clamps and posi- 
tioners ; and prestressing to introduce reverse camber. 

Prestressing has, in general, proved to be the most 
practical and, for the most part, is performed when the 
parts are placed in the various jigs and positioners prepar- 
atory to initial assembly. 


Mass Production of All-Welded Cars 


In order to illustrate the extent to which mass produc- 
tion methods are being applied to all-welded car construc- 
tion, actual step-by-step assembly-line operations in a car 
fabricating shop of the Chicago, Milwaukee, St. Paul & 
Pacific, Fig. 1, are described and illustrated. 

In setting up this shop careful thought has been given 
to layout and scheduling ‘so that all things contributing 
to the finished product are caused to move steadily for- 
ward to the place of final assembly and to arrive there on 
time. The shop layout provides two main assembly lines 
each connecting to a number of subassembly feeder lines. 
Serving the two main lines are a group of five parallel 
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Fig. 3—The cross-bearers are held in a combination jig positioner 


Fig. 4—A revolving positioner is also used in welding the drop doors: 
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Fig. 5—The gondola side frames are aligned and clamped in a jig 


Fig..6—A table-height jig permits flat position welding of the drop ends 


standard gage tracks and an interconnecting system of 
strategically located supplementary tracks and switches. 
As the car is being erected, it moves along from one 
specialized position to the next with time allowed for 
distribution of materials and men and eventually reaches 
one of the five parallel tracks where final erection, finish- 
ing and inspection operations are performed after which 
it rolls out to take its place among other cars in service. 

The center sill, Fig. 2, is the main subassembly com- 
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ponent of the underframe assembly and is what may be 
regarded as the backbone of the car. In fabricating this 
item, holes are cut into standard A.A.R. Z26 Z-bar sec- 
tions, using a hand cutting torch. The sections, held in a 
specially designed jig, are then welded together. Follow- 
ing this operation, the center filler, head blocks, draft 
gears, couplers, brake cylinders, brake rods and slack ad- 
justers, are added. At this assembly station, the center 
sill is welded only on its bottom side. The top side is 
welded later after the center sill has been combined 
with other components of the underframe assembly. 

Also included among the subassembly components of 
the underframe assembly are the cross-bearers, Fig, 3. 
The plates used in fabricating these items are standard 
mill plates 34 g-in. thick for the sides and %-in. thick for 
the top and bottom. During fabrication, the plates are held 
in proper position for welding in a revolving combination 
jig positioner which consists primarily of a trunnion- 
mounted horizontal shaft and correct alignment of the 
plates is assured through the use of simple saddle and 
wedge clamping devices. The use of jigs, fixtures and 
positioners and of combination jig positioners such as this 
is one of the outstanding developments contributing to 
the rapid advances in all-welded car construction. 

Drop doors, Fig. 4, also subassembly components of 
the underframe assembly, are fabricated by welding in 
another type of positioner. Each drop door consists of 
a door base plate made of standard mill plate, stiffeners 
made of standard mill Z-iron and a T-shaped door lock 
catch. The T-shaped material out of which the catch is 
made consists of a split section of a standard mill I-beam 
either sheared at the mill or machirfe gas cut at the shop. 

The side frames, Fig. 5, although practically major 
assemblies in themselves, are subassembly components 
of the car body or superstructure assembly. Each side 
frame consists of a side plate, a top reinforcing chord, a 
side sill and several posts and braces. The posts and 
braces are made of rectangular sections of standard mill 
plate which are either sheared to size at the mill or ma- 
chine gas cut in the shop and then formed by hot punch- 
ing in a hydraulic press. The top reinforcing chord is 
made of standard mill bulb angle. In the jig which 
holds these parts in alignment for welding, use is made of 
shop-made hold-down clamps. 

Drop ends, Fig. 6, like the side frames, are subas- 
sembly components of the car body assembly. Each 
drop end consists of a drop-end gate, a reinforcing top 
angle, gussets and end sills. The drop-end gate is made 
of formed angle shapes. The other parts are machine gas 
cut to size and are bent to shape in a press. The jig is 


Fig. 7—AIl parts of the 
underframe in place and 
ready for welding 
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designed to permit flat position welding, also to minimize 
operator fatigue by holding sections at table height. 

Bolsters like the previously mentioned cross-bearers, 
are subassembly components of the underframe assem- 
bly and are made of standard mill products using a 
trunnion-mounted horizontal-shaft positioner. These and 
other subassemblies are fabricated in advance and are 
stacked at convenient points along the subassembly lines 
so as to be ready when the work of erecting the car begins. 

Erection of the car begins when the various component 
subassemblies of the.underframe assembly are set up for 
welding in the underframe jig. After setting up such 
items as the bolsters, cross-bearers, cross-ties, drop 
doors and AB brake valve, the center sill, shown hanging 
over the jig, is brought in by means of overhead traveling 
cranes. The center sill, Fig. 7, upon being lowered into 
the jig, is placed in accurate alignment with other under- 
frame components, and the welding proceeds. In this 
connection, it should be noted that up to now the center 
sill and other underframe components have been posi- 
tioned bottom side up. This has been done so as to al- 
low, in so far as possible, the use of the flat position of 
welding in fabricating the bottom side of the underframe 
and also to permit all bottom side welding to be done be- 
fore turning the assembly over for top side welding. 

When all bottom side welding is completed, one of the 
cranes and a pair of roll-over slings are used to lift the 
entire underframe assembly out of the jig and turn it top 
side up after which the assembly is swung over one of the 
interconnecting tracks. 

On this track are the trucks ready to meet the under- 
frame. These items were brought to this location after 
being assembled elsewhere. As the underframe is 
lowered onto the trucks, wood blocks are inserted between 
the truck frames and the bolsters to provide space for the 
final welding of main assemblies. Then, as soon as the 
underframe is in position, its top side welding is com- 
pleted, the air brake piping is added, and this completes 
the first major step in erection. 

The side frames, Fig. 8, are then swung into position 
on the underframe. As at other assembly station, spe- 
cially designed jigs are used to hold the side frames in 
correct alignment for welding. Next, the drop ends 
are welded in place after being aligned with the 
underframes and side frames. Other items added at this 
station include the hand brake bracket, floor stringer 
supports, pin lifter bracket, end plate and end plate hinges. 


Fig. 10—The completed gondola rolls out of the shop ready for service 
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The nearly completed car, Fig. 9, then moves to the 
next assembly station where final welding of the main 
assemblies is completed. After the final welding is com- 
pleted, the wood blocks which were previously inserted 
between the trucks and bolsters are removed. The 
car then moves to the next assembly station where 
the wood flooring and siding and the various safety 
appliances are added, following which the car is painted 
and given final inspection. 

Thirty years ago, freight car parts were joined largely 
by means of bolts and nuts. Along came rivets, and 
initially their use met with opposition, but they, neverthe- 
less, continued to be used. Then came welding and it, 
too, met with similar opposition but it also continued to 
be used and its use is being everywhere extended. Rivets 
continued in use only because they served the purpose 
better. Welding will do likewise. 


Three Shop Ideas 
From Pullman-Standard 


The employees suggestion system now being actively 
encouraged and capitalized on by the Pullman-Standard 
Car Manufacturing Company is netting many ideas 
which improve safety or increase production in the sev- 
eral plants operated by this company. Three of these 
ideas were the basis for cash awards under the suggestion 
system and were illustrated and described in the February, 
1947, supplement to “The Carbuilder,” official house organ 
of Pullman-Standard. 

The punch press shown has been adapted for multiple 
punching of small sheet-metal car parts by means of two 
special chucks as clearly shown on the machine. The 
bottom chuck, bolted to the table of the machine, is 
equipped with numerous small set screws which may be 
adjusted to hold as many die blocks as may be required 
for each particular multiple-punching operation. Punches 


Guard for operating valves of a 1,000-ton hydraulic press—From the 
Michigan City shops 
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Punch press adapted for multiple punching operations—From the 
Chicago car works 


corresponding to the number of die blocks are securely 
held in the chuck which is shown bolted to the top mov- 
ing head of the machine, individual small set screws again 
being used to hold the punches. Stripping fingers hold the 
sheet-metal parts down while punches are retracted. 

The hydraulic-press operating-valve guard consists 
simply of a sheet-metal frame and cover plates supported 
on metal strips about 8 in. above the floor and designed 
to enclose operating valves on a 1,000-ton press, thus 
avoiding any possibility of the plungers hitting workmen. 


Heaters shielded for increasing the drying power of a blueprint ma- 
chine—From the Chicago car works 


Simply applying two sheet metal shields on top of 
the heaters in a blueprint machine gives the necessary 
additional heating capacity required to assure dry prints 
coming out. In other words, as the machine was originally 
designed, the heating units in the top radiated too much 
heat to permit drying the prints thoroughly. The two nar- 
row sheet-metal shields reduce this radiation. 
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Two of the handling devices used at the Glenwood 
wheel shop of the Baltimore & Ohio are shown on 
this page. Above and at the left is shown the 
wheel clamp used with the cranes to pick up a wheel 
from a horizontal position on the roller conveyors 
coming from the boring mills and lift it into a vertical 
position. The wheel is then moved to the mounting 
press and placed on a wheel dolly which holds the 
wheel upright as it is moved onto the wheel seat on 
the axle. At the bottom of the page is shown the 
axle hook that is attached to the center of an axle 
when moving it with a crane in positioning the 
axle in one of the axle lathes and in removing it 
from the lathe after machining is completed. [Two 
other handling devices, including the wheel dolly, 
appeared on page 78 of the February issue. More of 
tae i will be described in subsequent issues— 
itor. 
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ELECTRICAL SECTION 


Caboose Power Supply 


we 


~ Interior of caboose showing hand set, loudspeakers, and the electric con- 


ductor’s lamp, with cover open, in the ceiling 


TRAIN communication equipment will apparently find 
wide application, but railroad officials are at the present 
confronted with the selection of a dependable and economi- 
cal means of power to operate the sets on the caboose. The 
three methods that have received the most consideration 
are Diesel electric generator sets, axle-driven generators 
with batteries, and propane engine-driven generator sets. 

Preliminary trial installations have resulted in a num- 
ber of advantages for the adoption of Diesel electric 
generator sets. Compact and economical, the small Diesel 
engine that drives this type of generator set will produce 
power continuously under nearly every condition. It 
operates on Diesel locomotive fuel and lubricating oil, 
and can be serviced by the same mechanics, although 
most small Diesels do not require specialized mechanics 
for proper servicing. In comparison with gasoline 
engines, the economy of the Diesel is undisputed. The 
fuel consumed by a Diesel is approximately one-half the 
amount required by a gasoline engine in developing the 
same horsepower. : 


* Witte Engine Works, Division of Oil Well Supply Company, U. S. 
Steel Corporation Subsidiary, Kansas City, Mo. 
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By Glenn R. Merz* 


Danger of fire or explosion is eliminated through the 
use of Diesel-operated generator sets as the fuel required 
is non-explosive. The small Diesel set is often equipped 
with a fuel tank of about 30 gallons capacity while gaso- 
line engine sets require bulky tanks of about twice that 
capacity. An additional Diesel advantage is its medium 
speed and continuous heavy duty capacity as contrasted 
against high speed engines. Many Diesels have a record 
of having operated for over 10,000 hours without repairs. 

Apparently most economical from the standpoint of 
operation, but unsatisfactory in the results attained on 
cabooses, is the axle-driven generator. The axle gen- 
erator eliminates fuel costs and danger from fire or ex- 
plosion, but produces power only when the train travels 
above a certain speed. Voltage regulation is necessary 
since train speeds are not constant. Batteries, which may 
be damaged by freezing or sudden shock, are required 
for use when the train is not moving. 


D. & R. G. W. Installation 


Through the cooperation of the Denver and Rio Grande 
Western Railroad and the Witte Engine Division of Oil 


The 22 kw. engine-generator set installed in a D. & R. G. W. cabon 
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Well Supply Company, a subsidiary of United States 
Steel Corporation, a trial installation was made of a 2.5 
kw., 110-volt, 60-cycle alternating-current Witte “Diesel- 
electric” set. The engine was installed in a caboose and 
enclosed in a sound-proof cabinet. It is mounted on steel- 
reinforced rubber vibration dampeners, which isolate the 
engine vibrations from the car. An ingenious water- 
cooling system is used to assure proper engine cooling 
whether the train is moving in either direction or stand- 
ing still. It employs a wall-type radiator, thermostatically 
controlled, with an electric motor-driven fan, mounted in 
a window of the caboose. Another opening, about 18 
inches square, is provided for air intake. This arrange- 
ment was found to be necessary to meet the conditions 
of varying altitudes and temperatures. With this method 
of cooling it is also possible to heat the caboose by baffling 
the air from the radiator into the caboose. 

The generator is driven by a single-cylinder, four- 
cycle, full Diesel engine rated 4 hp. at 1,200 r.p.m. The 
engine is equipped with an electric starter and may be 
provided with remote push-button start-and stop control, 
should it be desired. All wearable parts are replaceable. 
The 30-gallon tank mounted underneath the floor con- 
tains enough oil to operate the engine at full load for 
approximately 120 hours. 

Between February through October, 1946, the set op- 
erated in excess of 6,000 total hours, and according to 
railroad officials, it has given reliable service under heavy- 
duty conditions including wide variations in temperature 
and altitude. Similar installations are on test with other 
railroads and have to date proven to be an efficient means 
of providing electric power for their caboose radio equip- 
ment and electric lights. 


A. L. E. E. Discusses 
Transportation Subjects 


Diesel-electric locomotives, Diesel-electric . locomotive 
control, a new pantograph for high-speed current col- 
lection and silicone insulation for railway traction motors 
were the subjects of seven of the thirteen papers on trans- 
portation presented at the annual meeting of the American 
Institute of Electrical Engineers, held in New York, 
January 27-31, 1947. Other papers on transportation 
subjects were concerned with subways, street cars and 
trolley coaches. 

_ Subjects and authors of the seven papers of specific 
interest to steam railroad men are: “3000-hp. Diesel- 
Electric Locomotive for the Seaboard Air Line Rail- 
way”, by D. R. Staples, of the Baldwin Locomotive 
Works, Eddystone, Pa., and T. L. Weybrew and C. A. 
Atwell, both of the Westinghouse Electric Corporation, 
East Pittsburgh, Pa.; “Developments in Control Sys- 
tems for Diesel-Electric Locomotives”, by M. D. Hen- 
shaw, of the General Electric Company, Erie, Pa.; “A 
Power Plant Regulating System for Diesel-Electric Loco- 
motives”, by C. B. Lewis, of the General Electric Com- 
pany, Erie, Pa. ; “Developments in Diesel-Electric Trac- 
ton-Generator Excitation Control Systems”, by C. A. 
Brancke and G. M. Adams, both of General Electric 
Company, “Braking Resistors and Control for Diesel 
Electric Locomotives”, by E. F. Weiser, of the General 
Electric Company, Erie, Pa.; “Developments in Current 
Collectors for High-Speed Service”, by B. F. Langer, 
of the Westinghouse Electric Corporation, East Pitts- 
burgh, Pa. ; “Investigation of Silicone Insulation on High- 
Temperature Railway Motor”, by George Grant III and 
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T. A. Kauppi, both of the Dow-Corning Corporation, 
Midland, Mich., and Graham L. Moses, of the Westing- 
house Electric Corporation, East Pittsburgh, Pa. 

The 3,000-hp. Seaboard locomotive is a Baldwin West- 
inghouse unit which was described in the January 1946 
issue of Railway Mechanical Engineer. The paper de- 
scribes the electrical equipment in considerably greater 
detail—the engine control equipment being featured as 
a simple arrangement consisting essentially. of a pneumatic 
throttle, a carbon pile type rheostat called a carbonstat,. 
electrically connected in series with the exciter battery 
field, a pilot valve mounted on and operated by the 
governor and a metering valve. 

The four papers prepared by men representing the 
General Electric Company are concerned primarily with 
control equipment for the Alco-G.E. locomotive built for 
the Santa Fe and described in the December 1946 issue 
of Railway Mechanical Engineer. The control was made 
to meet new requirements of the larger (2,000-hp.) 
engine and quite elaborately includes traction power, 
generator and motor voltage and current and engine 
speed within the limits of engine output and wheel 
slipping. It also includes temperature controls and 
dynamic braking controls and provides a high degree of 
plant protection against damage which might be caused 
by equipment failures. The generator control employs 
saturable core reactors and selenium rectifiers which re- 
duce number of moving parts required and an amplidyne 
exciter to effect quick control response. 


z Current Collectors 
The paper, “Developments in Current Collectors for 


_ High-Speed Service”, by B. F. Langer, describes an ex- 


perimental double-shoe pantograph which has been emi- 
nently successful in collecting current at high speeds 
without arcing at the point of contact. The collector 
shoe on older type pantographs, is mounted from pivots 
below the shoe. Thus both wind pressure and wire 
friction cause the shoe to rotate or tip back so that the 
leading edge of the contact shoe rides against the wire 
and the trailing edge drops below the wire. It is also 
subject to a fluttering action which contributes to arcing 
at the point of contact. 

The new current collector has a shoe which is sup- 
ported on flat springs in such a way that the shoe rotates 
about a point above the wire. Thus wind pressure and- 
wire friction are made to oppose each other and the 
forces tending to tip or rotate the shoe are greatly re- 
duced. A reduction of wind pressure was effected by 
cutting slots in the top of the collector shoe channel and. 
holes in the flanges. 


Silicone Insulation 


Certain types of silicone resins used in conjunction with: 
mica, glass and asbestos offer intriguing possibilities for- 
insulating railway traction motors, particularly those om 
Diesel-electric locomotives. They will stand considerably 
higher temperatures than other insulating varnishes and 
are highly moisture resistant. The paper “Investigation. 
of Silicone Insulation on High-Temperature Railway 
Motor” describes a test made on a P.C.C. street car- 
motor which included operation for 1,675 hours at a 
temperature of 285 deg. C. with 46 cycles of severe- 
humidification. Results of the test indicate the desirability 
of using such insulation on traction motors. Some prac-- 
tical problems involving the cleaning, overhaul and re-. 
insulating of such a motor remain to be solved, but the- 
discussion which followed the paper indicated there were- 
no insuperable problems involved. 
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Section of the shop which is given over to electrical repair work 


Diesel Electrical Shop 


THE most recently completed Diesel-electric locomo- 
tive repair shop is that of the Chicago, Burlington & 
Quincy at West Burlington, Iowa. Lighting and power 
facilities for the shop were described in the November, 
1946 issue of Railway Mechanical Engineer. Mechanical 
repair facilities in the shop are described in the January 
1947 issue. This article is devoted to the section of the 
shop in which electrical work is done. 

The shop takes care of reconditioning and major re- 
pair of all electrical equipment used on Diesel-electric 
locomotives and passenger motor cars on the railroad 
and also shop motor work originating in West Burlington. 
The shop’s major activity is the periodic: overhaul of 
Diesel locomotive traction motors. Trucks are changed 
out at Fort Worth, Tex., St. Joseph, Mo., Denver, Colo., 
Lincoln, Neb., 14th Street, Chicago, Ill., Clyde, Ill., and 
Minneapolis, Minn. Motors from these trucks are ship- 
ped to West Burlington for overhaul, and the recon- 
ditioned motors are returned to the change-out points. 
Two baggage cars, and two freight cars, specially equip- 
ped for transporting motors, are used for this purpose. 

At present there are 956 motors in service in freight, 
passenger and switching locomotives. Most of the motors 
are overhauled at 200,000-mile intervals—a few at 150,- 
000 miles. Passenger locomotives make up to 340,000 
miles a year. Switching motors are changed out each 
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The Chicago, Burlington & 
Quincy has concentrated all 
of its electrical repair facili- 
ties for Diesel motive power 
at the West Burlington shops 


Shop-made gauge for advancing pinions—It is screwed into the pini 
thread and measurement made by the central knurled screw 
rim marked in thousandths 
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Turning a traction motor commutator 


time locomotives receive general overhauling. Additional] 
work is, of course, required in case of damaged motors. 


Procedure 


When. a motor is brought into the shop it is cleaned 
and dismantled. Both armature and field are given a 
high-potential test at 1,000 volts for one minute. If the 
motor is wet when it is brought in, a Megger insulation 
tester is used before it is subjected to a high-potential 
test. If the resistance is less than three megohms, the 
hi-pot test is omitted. 

The armature and frame are then cleaned in a spray 
booth with Stanisol, fresh cleaner rather than recircu- 
lated cleaner being used on the armature. The frame is 
also rinsed with fresh cleaner. After cleaning, the arma- 
ture is impregnated in the vacuum impregnator and the 
frame is again given a high-potential test, this time at 


Coils are stripped from armature slots with the aid of slot-size wedges 
driven with an air hammer 


2,400 volts for one minute. It is then inspected and 
leads and other parts repaired if necessary, after which 
it is spray-painted in the spray booth with G. E. 1201 
enamel. Air is exhausted from the booth by a motor- 
driven fan and the paint spray carried along with the air 
is removed from the air by dry type metal filters. 
Brush holders are cleaned, repaired and replaced, and 
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One end of a freight car specially equipped with extension rails and 
end door for loading traction motors 


are given a separate high-potential test at 2,400 volts. 
Mechanical work on the frames includes inspection, 
tightening, replacement of broken cap screws or bolts, 
and when necessary, building up and remachining of 
axle support bearing caps and bearing fits. The finished 
frame is set on end ready for application of the armature. 

After impregnation with Westinghouse 8826-1 syn- 
thetic varnish, the armature is baked for 20 hours at 
300 deg. F. When it is removed from the oven, it is 
cooled on an armature cooling stand in which a motor- 
driven blower drives air through the ventilating ducts. 
When dry, it is given a 2,400-volt, high-potential test 
both commutator to ground and from the commutator 
end band to commutator. It is then placed on a lathe 


Soldering commutator risers—-Two screw driven plungers raise molten 

solder to correct level—An asbestos ring gasket under risers restricts 

flow of solder from pot to catch tray—Solder is melted electrically 
and temperature shown by indicating pyrometer 
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Balancing machine for traction motor armatures—A second machine 
is used for small armatures 


where the shaft is checked for fits with snap gauges. The 
shaft is Magnaflux tested and the commutator is turned. 

Commutator slots are cleaned and undercut by hand 
with a hack saw blade. If the slot is too shallow, it is 
undercut with a rotary cutter on a banding machine 
attachment. The armature is given a bar-to-bar test, 
creepage surfaces are painted with G. E. 1201 enamel 


An armature being banded on the armature machine 


and the armature is then taken to the balancing machine. 
It is balanced to % of an ounce. 

Bearings are then applied and the armature replaced 
in the frame, after which brush holders are set and ad- 
justed and brushes applied. The frame is then set in a 
horizontal position and bearing housings are pulled into 
place. Impact wrenches are not used for this purpose, 
but one is used for the pinion nut and smaller ones for 
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the frame bolts. In the case of sleeve bearings, ( bronze- 
backed, babbit-lined bearings), the bearings are pressed 
into place in the frame and are line bored on the boring 
mill, Roller-bearings, which are taken out in disassembly, 
are returned to stores and replaced with new or recon- 
ditioned bearings. The reconditioning of bearings is 
done by the manufacturer. Bearing caps are removed 
and bearing alignment is measured with a dial test indi- 
cator after which the caps are replaced. 

With the motor in a horizontal position on the floor, 
grease is applied to the bearings. The amount, is de- 


termined by weight. A cold fit of the pinion is taken, 
a 75 per cent fit being considered satisfactory. The motor 
is then connected to the 250-volt d.c. shop power through 
a variable rheostat and run light at 2,100 r.p.m. for 1% 


Shop-made pinion and bearing pullers—One-half of a pinion puller 
adapter is shown in front on the floor 


hours. Bearing temperatures are watched and the com- 
mutator is stoned. This also serves to seat the brushes. 
The shaft is then allowed to cool and the pinion is 
applied. An induction heater is used to heat the pinion 
and the amount of advance is governed by the size of 
the pinion. A 15-tooth pinion is advanced along the 


Motors receiving run-in tests—Two speed-control resistors are shown 
behind the motors 
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The vacuum impregnator and 
the baking ovens — At the 


left is the armature cooler 
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Hydraulic press being used to apply commutator vee ring 


shaft from the cold fit position from .045 in. to .055 in. 
Pinions having from 16 to 25 teeth are advanced from 
.050 in. to .060 in. The motor is finally given a 1,500- 
volt, high-potential test and released for service. 


Rewinding 


If rewinding is necessary coils are cut off in a lathe 
close to the laminations on both ends. The coils are 
removed from the slots with an air hammer tool and the 
ends of the coils are removed from the risers with hand 
drifts. The equalizers are not cut by the lathe and are 
removed by hand. The armature core and slots are 
cleaned, sanding discs being used to surface the slots. 
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Risers are cleaned with a taper reamer driven by an air 
motor. The commutator is given high-potential and bar- 
to-bar tests. 

In the process of rewinding, the core is first insulated 
and equalizers laid, after which the equalizers receive 
a high-potential test. Bottom coils are laid and insulated, 
after which top coils are laid. The back end is then 
temporarily insulated and the risers are soldered in a 
dipping pot. This is followed by bar-to-bar and high- 
potential tests. The temporary insulation is then removed 
and the back connections silver-soldered with brazing 
tongs. The back end of the armature is then insulated 
and the armature given a bar-to-bar test at 250 volts. 
Following this, the back end is cemented and the arma- 
ture is given a first impregnation and baked. The end 
bell is then applied, the armature banded, given a second 
impregnation and baked for 20 hours. After this the 
procedure is the same as for the routine overhaul which 
follows impregnation and baking. 


The cleaning booth is lighted with vapor-proof fluorescent units 
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Shock-Proot Caboose Axle Drive 


Å.T. & S. F. caboose 2189 has been equipped with a 
Safety type BB-2430, 2-kw. body-hung generator for 
furnishing power for train communication service. The 
generator is controlled by a Safety FF-10 heat-com- 
pensated regulator and operates in conjunction with 16 
cells of EPTA-11 ironclad battery. 

The generator drive is different from the drives that 
are in general use in that the generator is rigidly sus- 
pended. Belt tension is provided by an idler pulley 
which moves vertically and is, therefore, not subject to 
the effects of coupling shocks. The generator is pivoted 
so that it can be swung in an arc toward the truck frame 
to facilitate the application or removal of an endless 
belt. The generator is swung back from the truck 
frame after the belt is applied to assist in taking up the 
slack of the belt. The generator is then locked in the 
position desired for operation’ by use of two ball nuts 
on a threaded adjusting rod. 
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Santa Fe develops endless belt 
drive using rigidly mounted gen- 
erator with an idler pulley on a 
pivoted arm supplying belt tension 


An adjustable ball bearing idler pulley is mounted 
on a pivoted lever which in turn is attached to the car 
body by a rubber bushing or bearing which is under 
compression. The rubber bushing disposes of the wear 
common to lubricated metal bearings operating under 
these conditions and also cushions the ball bearing. 

The pivoted lever which controls the location of the 
adjustable idler pulley is attached to a tension rod and 
a tension spring which keeps the belt in practically 
constant tension at all times. The tension rod is equip- 
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Ris Floor Support 
Chanel 
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Section A-A 


Top, side and end views of 

the drive—The axle pulley 

is flat and the other three 
are crowned 
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The endless belt drive as applied to Santa Fe Caboose 2189 


ped with a ball nut and a lock nut which permits the 
tension of the belt to be changed as necessary with the 
stretch of the belt. This adjustment of the idler pulley 
and of the generator position permits continuous service 
of the belt throughout its life. 

There is also a stationary idler pulley mounted on the 
car body back of the axle pulley. All pulleys, with the 
exception of the axle pulley, are mounted on the car 
body. This facilitates their being mounted in the same 
plane and to be kept in proper alignment with each 
other ; a factor essential for long belt life. The two idlers 
permit the use of an endless belt. 

The belt is kept in proper alignment regardless of 
wheel play or track curves by the use of a flat face axle 
pulley and crowned idler pulleys and generator pulley. 
The flat face axle pulley permits the belt to take any 
position necessary on the axle pulley to keep in proper 
alignment when rounding a curve. The fact that the 
generator is held in a stationary position relieves the belt 
of the shocks incurred with the usual generator drive, 
where the weight of the generator plus the spring ten- 
sion of the belt is thrown against the belt when starting 
or stopping a train. á 

Disposal of these shocks and the elimination of the 
belt fastener have served effectively to avoid frequent 
belt losses, failures and high maintenance cost. 

This caboose has been used only in tests since com- 
munication service has not been fully established on the 
Santa Fe. The tests that have been conducted show 
that the drive will furnish ample power on heavy grades 
where train speed is low. The generator cuts in a 13% 
m.p.h. and develops full load at 17 m.p.h. 

The belt, which consists of a 4-in. flat-face endless 
belt, has given exceptionally good belt life. The last 
belt was applied January 17, 1946 and is still in service. 
There have been no broken battery jars, although this 
car has been used in mountain territory where severe 
operating shocks are common. 


Vacuum Cleaner 
For the Diesel Shop 


The Denver & Rio Grande Western has for some time 
n using a vacuum cleaner for inside cleaning of Diesel- 
electric locomotives and has found that it will satis- 
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factorily perform a variety of tasks. It is used for general 
inside cleaning, and since it must pick up accumulations 
of water and oil, as well as dust and heavier dirt, it is 
fitted with a 20-gal, water separator which removes 
liquids from the air stream before the air reaches the 
dirt collector. 

One of the specific applications to which it is well 
adapted is that of removing dust caused by the stoning 
of main generator and traction-motor commutators. In 
the case of the traction motors the work of stoning is 
done through one of the bottom brush covers and the 
dust is drawn out of the other bottom cover during the 

rocess, to prevent its working up into the machine. 
imilarly, in the case of generators, the work is done 
through one cover while the dust is removed from the 
other by the cleaner. 

It has been found particularly useful for removing 


‘ solutions or residues from inaccessible places which must 


be scrubbed. One of these is the main generator sump 
and another is the Vee between the engine cylinders. 
The procedure consists of scrubbing such places with 
a Turco R. R. 1 solution or Diesel fuel oil, and removing 
the residue with the vacuum cleaner. Other special 
applications which would otherwise present special diffi- 
culties are cleaning soot out of steam generators and 
removing accumulations of dirt from dynamic braking 
and other resistor grids. The railroad has developed 
several types of special nozzles to meet the requirements 
of specific applications. 

The cleaner is an Exidust vacuum cleaner made by 
the Allen-Billmyre Company, Mamaroneck, N. Y. It is 
driven by a 5-hp. motor and produces a 6-in. mercury 
vacuum with an air volume of 280 cu. ft. per min. It 
contains a 2-cu. ft. dust bucket, has 36 sq. ft. of filter 
area, and can be used with one 2-in. or two 1¥%-in. 
air lines. 


The cleaner as used in the D. & R. G. W. Diesel shop—The water 
separator is shown at the left—The operator is holding a floor-cleaning 
nozzle 
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—— NEW DEVICES 


Frame-Guided 
Spring Saddle 


A frame-guided spring saddle has been 
designed to prevent the failure of locomo- 
tive spring rigging and to give smooth ac- 
tion on curves by the Franklin Railway 
Supply Company, Inc., 60 East 42nd street, 
New York 17. With this design the driv- 
ing boxes are free to slide laterally under 
the saddle plates as they follow the axle 
in its lateral motion, while the saddles 
themselves and the springs and rigging are 
held in strict alignment with the locomo- 
tive frame. The saddle is applicable to 
either roller-bearing or plain-bearing 
boxes, and to new or existing locomotives. 

The saddles are supported on saddle 
plates which are free to slide on the driv- 
ing box as it moves laterally. The saddle, 
spring and spring rigging therefore main- 


The three parts of the frame-guided spring 

saddle are, from top to bottom, the spring 

saddle, the saddle plate and the hardened 
bearing surface on the driving box 


tain alignment with the frame of the 
locomotive at all times. This eliminates 
the usual strains on the spring rigging 
which frequently cause failure of the 
spring-rigging parts—twisting, bending or 
tilting of the saddle, fanning of the spring 
and bending of hangers—when the spring 
saddle moves laterally with the box while 
the bottom end of the hanger is held in 
line with the frame. 

This design permits full lateral move- 
ment of the driving box and axle with- 
out any restriction from binding of the 
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The Franklin frame-guided spring saddle 


spring rigging. Locomotive weight is dis- 
tributed evenly over the entire top of the 
driving boxes. Bending stresses in the 
axle, and particularly at the wheel fit, are 
thereby reduced, increasing axle life. 

The driving boxes are connected in pairs 
by a suitable housing and move in unison 
with the axle. The top of each driving 
box is provided with a flat bearing sur- 
face which supports a saddle plate; this 
plate is free to move laterally in relation 
to the box, but cannot move longitudinally 
because of guides at the front and back of 
the box. The spring saddle rests on the 
saddle plate and a fixed relation between 
the two is maintained by the tapered seats 
and the locating dowels. The saddle 
closely straddles the locomotive frame 
and is free to move up and down with re- 
spect to the frame, but can’t rock or move 
laterally. 

The sliding surfaces on the driving box 
and on the saddle plate are hardened, and 
provision is made for lubrication. Har- 
dened plates are attached to the frame be- 
tween the saddle legs to prevent wear at 
this point. 


High-Production 
Car Wheel Lathe 


The Sellers “75” Lathe is a single-purpose, 
high-production machine developed solely 
for turning car wheels and truck wheels 
28 in. to 50 in. diameter on the tread. It 
is designed to simplify the manipulation so 
that the least possible time and labor should 
be required for handling and setting the 
work and for bringing the necessary tools 
into successive operation, as well as to take 
the heaviest cuts at the highest speed that 
the new tool steels will permit. It will 
turn all kinds of steel car wheels or car 
wheels with steel tires from 28 in. to 50 in. 
diameter, whether they be plate, arm, or 
composite construction, without requiring 
any holes or openings in the wheels for 
bolts or drivers. It will accommodate axles 
with inside as well as outside journals, 
and axles with driving gears or armatures 
between the wheels. 

This product of the William Sellers Com- 
pany, 1600 Hamilton street, Philadelphia 
30, Pa., is composed of three main units, 
the bed, the fixed head and the movable 
head. The tool slides and turrets are car- 


” ried directly by the head castings, The 


construction is rigid and compact, while 
the control is convenient for the operator 
enabling him to make horizontal and trans- 
verse adjustment of the tools from one 
position. The distance between face plates 
varies from a minimum of 7 ft. 14 in, to 
10 ft. 2% in. The lathe has 10-in. drivers 
and will accommodate plain journals up to “ 
7 in. by 12 in., while the face-plate recesses 
for roller-bearing equipment are 8Y% in. 
deep and 26-in. square. Face-plate speeds 
range from 1% to 7% r. p. m. with either 
a. c. or d. c. drive, and the feeds range from 
Ye in. to % in. per revolution in ¥¢-in 2 
steps. í 

The bed is of heavy construction and 
carries one fixed and one movable head. 
The latter is not supported on the top of 
the bed, but is carried on tracks on each 
side of the bed to protect the bearing sur- 
faces from chips and dirt. Steel bars 
bolted on each side of the bed provide the 
tracks on which the head slides. There is 
no bearing between the top of the shear 
and the movable head. Removable shoes 
on the head slide on these tracks and taper 
shoes are provided between these support- 
ing shoes and the underside of the over- 
hanging lathe shear. These taper shoes 
may be adjusted so that there is no cx- 
cessive lost motion between the bed and 
the head. With this arrangement parts 
which may become worn in heavy service 
can be removed and replaned without dis- 
mantling the lathe. 

The main casting on each head is ex- 
tended forward along the bed forming a 
support for the slide rest. By this con- 
struction the head and tool slide is a self- 
contained unit and the strains due to the 
cut, which ordinarily are resisted through 
the bed, tending to overturn the head, are 
eliminated. Each head is provided with a 
face plate, the two driven in unison by 4 
very l&ge driving shaft and carried upon 
large sleeves mounted in anti-friction bear- 
ings. Each face plate is provided with 
inter-connected hydraulic driving dogs, thus 
assuring equal pressure on the outside rim 
of the wheel. 

The gearing from the motor to the face 
plates consists of a worm-and-wheel pri- 
mary reduction for efficient quiet operation 
and specially designed spur gears with 
continuous tooth action on the through 
shaft and face-plate gears. All high-speed 
shafts are mounted in anti-friction bearings, 
others in bronze-bushed bearings. All 
pinions are supported with bearings on 
both sides. Direct-current motors are put 
on shop lines where direct current is avail- 
bale. Where alternating current only i 
available, a variable-speed drive consisting 
of a motor-generator set and motor ar 
used to give wide speed selection wit! 
maximum case of adjustments. 

The tool posts are each an integral par 
of their respective heads. Thus the too 
maintains a fixed relation to the face plat 
irrespective of the gauge of the wheel 
being turned, and a considerable amoun 
of adjustment is eliminated. The turre 
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The Sellers “75” Car Wheel Lathe 


is made of alloy steel and so designed as 
to require the least possible projection of 
the tools. Should the roughing tool re- 
quire changing during an operation it may 
be removed from the back of the turret 
and replaced without stopping the lathe 
or without revolving the turret. These 
turrets will be equipped with the new 
Sellers “Smooth Finish” tool holders 
(patent applied for) to carry the final fin- 
ishing tool. With this type of tool holder, 
it is said to be possible to get a chatterless 
finish. The slides have heavy steel shoes 
hardened and ground on the surfaces that 
are exposed-to dirt and chips. Adjustments 
for wear are provided. 

Four tools for each turret are required 
for the entire operation of turning a wheel. 
A partial turn of the wrench tightens or 
releases the turret, which may readily be 
turned when free. When the proper tool 
is opposite the work, a double-cam stop is 
laid over behind the turret, rigidly clamping 
it. The movable head is adjusted by a 
motor mounted at the extreme right-hand 
end of the machine. The motor drives a 
screw through a slip clutch which protects 
the gearing and limits the initial pressure 
applied to the drivers. Whenever the 
power is turned off the mechanism serves 
to clamp the head securely in position. 

When turning wheels with roller bearings 
it is usually only necessary to remove the 
end cap of the housing and to mount the 
axle on the centers. When turning plain 
bearings it is preferable to grip on the 
outside of the journals. For this work 
the recess in the face plate is filled with 
a bearing support for the spindle. This 
support is secured with bolts and is easily 
and quickly removed with the crane sup- 
plied with the machine. The lathe is, there- 
fore, fully equipped for either sleeve or 
roller bearings within the capacity of wheel 
diameter. 


Hexteel Flooring 


Hexteel is a heavy-duty steel grid de- 
signed to be imbedded in concrete, mastic, 
or any plasti floor material. When so im- 
bedded it makes a solid, one-piece, rigid, 
level and seamless mat in the entire sur- 
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face. The steel tops of the mesh are ex- 
posed so that truck wheels may move in 
any direction without leaving the steel 
bearing surface. 

The dropping of heavy material does 
not affect Hexteel floor. Chipping, crack- 
ing, creeping, splintering and spalling are 
practically eliminated. Ruts and pot-holes 
do not form, and safety is promoted. Hex- 


Applying Hexteel flooring—Inset shows an 
enlarged view of the grid 


teel may be used for both new and old 
floors, complete, and for repairs by inset, 
of broken or crumbling spots. To apply 
Hexteel, concrete or mastic is floated 
flush with the top surface of the grid, 
and may be steel-troweled; sold mastic 
may be tamped and rolled. 

This product of the Wm. F. Klemp 
Company, 6601 S. Melvina avenue, Chicago 
38, comes in standard units 3 ft. by 10 ft., 
12- and 14-gauge thicknesses, and in 34- 
in., l-in. and 114-in. depths. 


Journal 
Protective Coating 


To help solve the problem of providing 
all-weather low-cost protection against 
rust to journals, castings, driving rods, 
machined surfaces and finished parts, a 
rust preventative known as R-9 has been 
developed by Rust-Oleum, Box 110-Y, 
Evanston, Ill. Available in 55-gal. drums 
and 5-gal. cans, it is designed specifically 


-exclusion of moisture 


for ease of application and removal as 
well as for protecting materials in either 
indoor or outdoor storage by covering 
them with a tough, pliant coating for the 
over extended 
periods. 

R-9 is said to be easy to brush on, it 
dries within 72 hours, will not rub off, 
wipes clean with gasoline, mineral spirits 
or any solvent even in temperatures as 
low as 30 deg. below zero, and is non- 
toxic to abrasions or cuts on the hands. 


Wheel and Axle 
Dial Indicating Gauges 


For safe and economical maintenance of 
car wheels two dial indicating gauges 
have been developed by the Federal Prod- 
ucts Corporation, 1144 Eddy Street, Provi- 
dence, R. I. Used for the dimensional 
inspection of car-wheel bores and axles, 
the gauges are said to result in a better 
wheel fit, thereby eliminating weak fits 
and extensive strains when wheels and 
axles are pressed together. ` 

Wheels can be bored and axles turned 
precisely to the desired dimensions. The 
wheels and axles can be stored disassembled 
to save storage space. The interchange- 
ability of the wheels and axles assures 
that they will fit together properly. 

Model 264 P-230 is a dial-indicating 


Federal Products Corporation Dial Indicating 
Gauges—Above: The snap gauge for axles— 
Below: The gauge for measuring wheel bores 
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snap gauge used to measure the diameter 
of the axle while it is being turned down 
to the required size. It can also be used 
to select and identify the exact diameter 
of the axles that the wheel must be bored 
to fit. The gauge has a range of % in. 
and is graduated to 0.001 in. It has a 
dial indicator with Federal Cushioned 
Movement, which is said to enable it to 
withstand shocks under heavy use. An 
auxiliary spring built into the sensitive 
contact helps to align the gauge properly 
to the work, and to offset the weight of 
the gauge and any operator pressure on 
the sensitive upper anvil. 

The model 202 P-125 gauge measures 
the wheel bore. It allows the operator to 
determine the exact dimensional condition 
of the bore at any point throughout its 
length. The gauge not only measures the 
diameter of the bore, but any out-of-round, 
taper, hollow or high spots. It is built 
with Federal full-jeweled cushioned move- 


ment to withstand abuse, and has a range ‘ 


of % in. 

Both of these gauges are said to be 
easy to handle and do not require the 
services of highly skilled operators. 


Peening and 
Sealing Hammer 


An air-powered peening and scaling ham- 
mer, Model 7002, designed for removing 
scale and rust on welded parts, has been 
announced by The Aro Equipment Cor- 
poration, Bryan, Ohio. It can also be used 
for removing sand on small castings and 


Peening and scaling hammer that can be used 
in hard-to-reach places 


peening tubular rivets and other small 
parts. This tool delivers 5,000 blows per 
minute, yet is said not to distort light 
sheet metal when removing scale. 

The piston and cylinder are of alloy 
steel, precision ground. The body is cast 
aluminum and has an automatic throttle 
valve. Overall length of the hammer head 
is 214 in., and the tool is 7 in. in length. 
It is small enough to get in hard-to-reach 
places. The length of the connection be- 
tween the hammer head and the body is 
adjustable. 
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long wear. 


Test Plugs 


Hydro-Matic self-sealing test plugs are a 
means for closing openings in pressure 
vessels to be tested by internal pressure. 
They are suitable for use in hydromatic or 
air testing and may be inserted in or ré& 
moved from efther threaded or plain open- 
ings in a few seconds. 

The testing pressure from within the 
tank is utilized to force and hold the seal 
against its seat. The effective pressure 
area within the cylinder is greater than 
the area of the tank opening to insure a 
tight leak-proof seal against the seat. An 
oversized tapered head on the pull rod cen- 
ters itself against the inside edge of the 
tank opening and sets up a positive resist- 
ance to the pull exerted within the cylinder 
when forcing the seal against its seat. 

These test plugs are available from stock 
for % in. to 2 in. standard pipe thread 


CYLINDER 


“FLANGE puLi“Rop* TANK 


The Hydro-Matic self-sealing test plug 


openings from the manufacturer, the Me- 
chanical Products Corporation, 168 North 
Ogden avenue, Chicago 7. They are suit- 


able for testing pressures up to 500 1b. per 


sq. in. Special plugs may be had on order. 


Face Shield 


A face shield designed to give extra over- 
all protection has been announced by the 
American Optical Company, Southbridge, 
Mass. The shield guards against the im- 
pact of flying particles and splashes of hot 
metals, acids, oils, alkalis, hot water, etc. 
The extra large window, 1834 in. by 
10 in. is made from cellulose acetate .040 
in. thick. It extends completely around the 
face, even covering the ears. The fibre 


head guard protects the upper forehead and 
covers the entire top of the head as an 
additional safeguard against injury. 


The headgear is made for comfort and 
The band slides within a fibre 


Face shield designed by the American Optical 
Company 


sleeve in back, permitting easy adjustment 
to varying head sizes. A metal knob 
allows for quick adjustment. In front, a 
leather sweatband absorbs perspiration. 
Positive friction joints hold the window 
securely in “on” or “off” guard position. 


Vacu-Blaster 


The Vacu-Blaster, a blast-cleaning device 
for metal, concrete, or other hard surfaces, 
is now in production by the Vacu-Blast 
Co., Inc., 1054 Broadway, Burlingame, 
Calif. It has its own vacuum return 
system, which, it is said, permits no abra- 
sives or other particles to escape into the 
open, and which makes possible blast- 
cleaning under conditions that once would 
have prohibited the use of this effective 
means of removing corrosion, paint, stains, 
and other deposits. 

Operated in much the same fashion as 
a single household vacuum cleaner, the 
Vacu-Blaster may be used without special 
precautions or preparations. No masks, 
goggles, or protective clothing are needed. 
There need be no interruption of other 


operations or business in the immediate | 


vicinity. The vacuum pick-up system is 
said to be so positive in action that pre- 
cision machinery, food products, or other 
objects of value need not be removed, of 


even covered, although they may be in a | 


position adjacent to an operating Vacu- 
Blaster. 

Many types of abrasives may be used, 
depending upon the nature of the work 
to be done and the finish desired. As the 


spent abrasive is reclaimed by the VÆ 


Blaster and reused as long as it r j 
effective, the costs involved in purchasing 
and handling abrasive are considerably 
reduced. X 

The operation of a 'Vacu-Blaster 1$ 
predominantly automatic. The blast is con- 
trolled by a switch at the gun through 
which the abrasive blast is directed and 
through which grit and dust are picked 
up. The vacuum system operates con- 
tinuously, returning grit and refuse to the 
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This Vacu-Blast machine, in use at the Bald- 
win Locomotive Works, replaces the use of a 
$40,000 sandblasting room 


reclaiming tank, where the reusable grit 
is returned to the blasting system while 
dust and refuse are shunted off to a dust 
collector. 

Reclaimed abrasive is automatically 
dumped into the grit-supply tank at the 
close of each operating cycle. At the 
same time, the blasting assembly is auto- 
matically flushed with clean air to prevent 
possible clogging. The loading of fresh 
abrasive into the Vacu-Blaster is easily 
accomplished by the vacuum system, which 
picks up the grit through the blasting 
gun from a container on the floor. 


Power for Testing 
Meters and Relays 


Packaged power supply units for testing 
electrical relays and instruments are be- 
ing made by the Arthur E. Booth Com- 
pany, 210 West 7th Street, Los Angeles 
14, Calif. They are available in both port- 
able and bench models and provide sources 
of either a.c. or d.c. power in smoothly 
adjustable values from zero to the maxi- 
mum output of the unit. They are suitable 
for the testing of relays and for checking 
the calibrations against Standards, of in- 


A 10-amp., 750-volt portable power unit 
which weighs about 35 Ib. 
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struments such as a.c. and d.c. ammeters, 
a.c. and d.c. milliammeters, a.c. and d.c. 
voltmeters, wattmeters, power factor 
meters, d.c. millivoltmeters, and micro- 
ammeters. The present line of power units 
supplies a full range of a.c. and d.c. cur- 
rents from zero to 10 amp., and potentials 
from zero to 750 volts. 


Refrigerating Unit for 
Interior Car Mounting 


A steam-ejector refrigerating unit arranged 
for interior car mounting has been designed 
by the Safety Car Heating & Lighting Co., 
New Haven, Conn., for the Chicago, Mil- 
waukee, St. Paul & Pacific. This equip- 
ment is arranged to be accommodated in 
a space 3 ft. 4 in. transverse of the car and 
3 ft. 3 in. lengthwise of the car. The con- 
denser and its casings are mounted in the 
upper portion of this space and the two 
pumps are mounted in the car floor. Con- 
denser air is taken in through louvers and 
a screen where the roof meets the car side, 
and then passes through the condenser and 
a duct to the fan and motor assembly which 
is mounted on the roof. 

The fans and motor of this assembly are 


Safety, vertically - mounted 

steam-ejector refrigerating 

unit for passenger car air 
conditioning 


mounted on a plate which joins the roof 
hatch so that when this is lifted, the en- 
tire assembly is removed as a unit. The 
air outlet dampers are the same as those 
used with the standard overhead steam 
ejector refrigerating unit. 

The motor-operated steam valve and the 
steam separator and reducing valves are 
mounted in the compartment. The sump 
of the condenser casing is equipped with 
a flushing device arranged so that a hose 
connection can be made outside of the car 
for flushing the dirt from the sump. The 
condenser may be removed through a hatch 
in the roof. 

This arrangement possesses several ad- 
vantages. All of the equipment is within 
the car where it is protected from dirt and 
damage. As all of the elements are inside 
of the car, they can be easily inspected and 
minor adjustments made from inside while 
the car is enroute. Another important ad- 
vantage is the fact that the condenser air 
is taken in at the roof level and is far 
cleaner than the air which passes through 
the underframe unit. This should reduce 


the labor of servicing and cleaning the 
condensers. 

The weight of the unit is approximately 
2,300 1b., and the steam consumption is 
230 Ib. per hour. 
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John D. Conway Retires 


Tue Railway Supply Manufacturers’ 
Association has announced the appointment 
of A. W. Brown as secretary and treasurer, 
succeeding John D. Conway, who had held 
that post since 1910. The office of the 
secretary and treasurer has been trans- 
ferred from Pittsburgh, Pa., to 30 Church 
street, New York 7. 

Mr. Conway, who continues an advisory 
connection with the association as honorary 
secretary, was born at Vanport, Beaver 
County, Pa., December 15, 1863. Following 
a public-school education he entered rail- 
way service in 1881 as a telegraph operator 
on the Cleveland & Pittsburgh (now part 
of the Pennsylvania). From 1885 to 1888 
he held a similar position on the Pittsburgh 
& Lake Erie, after which he was for three 
years a clerk in that road’s motive-power 
department. From 1891 to 1910 he was 
chief clerk in its motive-power and car 
departments. He became secretary of the 
Railway Club of Pittsburgh when it was 
organized in 1901, and since 1918 has held 
that post continuously. 


C. H. Quinn Establishes N. & W. 
Scholarship at Purdue 


CnHartes H. Quinn of Los Angeles, 
Calif., formerly chief electrical engineer 
of the Norwolk & Western, has established 
a Norfolk & Western scholarship at Pur- 
due university. Only employees of the 
railroad and members of their immediate 
families are eligible for the scholarship, 
which will provide the recipient with $500 
annually for four college years. 

Mr. Quinn is a graduate of Purdue 
(1899). In 1900 he was appointed an in- 
structor in the university’s school of elec- 
trical engineering. He joined the Norfolk 
& Western in 1901. He was first employed 
in the drafting department of the mechi- 
cal engineer’s office, and later became, 
successively, electrical foreman, assistant 
engineer (motive power) and chief elec- 
trical engineer, serving in the last position 
until his resignation in 1923. Mr. Quinn is 
‘ now chairman of the board of the Elec- 
trical Products Corporation and vice- 
president of the Basin Oil Company. 


Metal Running Board 
Date Extended 


Tue A. A. R. General committee has 
modified Par. (7) Sec. (r) of interchange 
Rule 3, extending the effective date thereof, 
in so far as metal running boards, dome 
steps, and dome platforms on tank cars 
are concerned, to read as follows: 

(r) (7) Running boards, metal; Metal 
running boards must be applied to box and 
other roefed cars (including Type LO 
hopper cars) built new and to cars of these 
types rebuilt, on which an all-metal roof 
is applied, on and after April 1, 1947, and 
to tank cars built new or where new or 
secondhand tank is applied to existing 
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underframe or secondhand tank is applied 
to complete new underframe (including 
complete new trucks), on and after Sep- 
tember 1, 1947, which shall comply with 
the following specifications for running 
boards other than wood, for box and other 
roofed cars and tank cars, adopted as 
standard in 1943 and revised 1946. In 
interchange. 

This extension of effective date is neces- 
sary because of the inability of the tank- 
car builders to secure the necessary mate- 
rial for metal running boards, dome steps, 
and dome platforms in time to meet com- 
mitments involving delivery of new tank 
cars for a certain period after April 1. 

Effective January 1, 1947, new Item 9 
is added to Interchange Rule 56, to read as 


follows : 9. Spliced Hose. This action abro- 
gates the necessity for issuing defect cards, 
under the terms of Rule 57, to cover spliced 
air hose on cars offered in interchange. 

It is found that considerably more cars 
than anticipated are still equipped with 
spliced air hose and their removal will be 
expedited and delays avoided at interchange 
points by establishing renewal of spliced 
hose as car owner's responsibility. This 
action has been approved by the Arbitra- 
tion Committee. 


A. A. R. Moves to Reduce 
Empty Box-Car Mileage 


Box cars are badly needed on all lines, 
particularly western railroads, and the A. 


| 
! 


A. R., Mechanical Division, announced on 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the February Issue 


Locomotive ORDERS 


: 35 70-ton covered hopper ......... American Car 
Missouri Pacific ............ PES 18 70-ton container ............... Company _shops 
New York, Gpicago & St. Louis .... 600 SO-ton box ....... 00... ccc eee ee Pullman-Standard 
New York, New Haven & Hartford.. 500 50-ton box AE ETET Pullman-Standard 
Norfolk & Western ............... 20 ran a EER Company _sho 
Sea! Air Line ope ries ac Eek box yeas “Bullman Standard 
-ton ate . -Standa 
Wheeling & Lake Erle ............. 1,000 70-ton hopper... “Greenville Steel 
250 S0-ton box ................05.. American 
PASSENGER-CAR ORDERS s 
Road No. of cars Type of car Builder 
Missouri Pacific ............-...45 4 Day-and-night coaches ......... Budd Co. 
2 Dining-lounge ................. Budd Co. 
2 Sleeping ..............-e eee eee udd 
Norfolk & Western ................ 20 Sleeping ................20026- Budd Co. 


Road No. of locos. Type of loco. Builder 
Atchison, Topeka & Santa Fe ...... 13 4-8-4 farturbine (oil) .........Baldwin Loco. Wks. 
MISS ve ascacie ye ie a eee Eee wns 9 6,000-hp. Diesel-elec. frt. .......American Loco, Co. 
6 1,000-hp. Diesel-elec. switch ....American Loco. Co. 
3? 660-hp. Diesel-elec. switch ....American Loco. Co. 
10® = 1,000-hp. Diesel-elec. switch ....Electro-Motive 
33 1,000-hp. Diesel-elec. switch ....Baldwin Loco. Wks. 
18 600-hp. Diesel-elec. switch ....Baldwin Loco. Wks. 
Norfolk Southern ................. 108 =1,500-hp. Diesel-elec. frt. ......Baldwin Loco. Wks. 
Pennsylvania ........... 00 e ee eeee s 6,000-hp. Diesel-elec. pass. ...... Electro-Motive 
6 7,500-hp. Diesel-elec. frt. ....... Electro-Motive 
9 6,000-hp. Diesel-elec. pass. .... .Baldwin Loco. Wks. 
eee s 6,000-hp. Diesel-elec, pass. ...... Amercian Loco. Co. 
Virginian 2.0000... cece ee ee 4 6,800-hp. electric .............. General Electric 
Locomotive INQUIRIES 
Road No. of locos. Type of loco. Builder 
New York Central ................ 10 2-8-4 ail agape. Sage gkka es 
FretcuHt-Can ORDERS 
Road No. of cars Type of car Builder 
Baltimore & Ohio ................. 2,0008  50-ton hopper ................. Bethlehem Steel Co. 
1,000% 50-ton hopper ...............24 American Car & Fdry. 
5005  50-ton hopper ................. Pressed Steel Car 
5005  50-ton hopper ................. Ralston Steel Car 
Chesapeake & Ohio ............... 1,000  70-ton hopper . <.. o e e General-American 
ies cae 1,000 50-ton box .... ...Pullman-Standard 
Chicago & Eastern Illinois ......... 300 $0-ton hopper . ...Pullman-Standard 
Delray Connecting ................ 100 70-ton hopper . . . -Greenville Steel Car 
Grand Trunk Western ............. 500 SO-ton bax ........ eee eee eee Pullman-Standard 
Kansas City Southern ............. 800  50-ton box ............... eee Pullman-Standard 
Louisville & Nashville ............. 1,600 55-ton hopper ................. Pullman-Standard 
1,200 55-ton hopper ................. American Car & Fdry. 
i : , 200 70-ton ballast ................. American Car & Fdry. 
Minneapolis & St. Louis ........... 250 
Missouri Illinois .................. 100 


, 


1 This passenger unit has been designed by research engineers of the Santa Fe, Baldwin and th 


Elliott Company of Jeannette, Pa. It will 
77 ft. in length, weigh approximately 500, 


3,000 hp. and attain s 


b. 


that a cheaper fuel can be used 


st approximately a half million dollars, 
Eg pre y lollars, 


s of over 100 m.p.h. Fred 
pointed out that it will burn more oil than the Diesel locomotive, 
In addition to lower fuel costs, he added 


The turbine locomotive is expect 
G. Gurley, president of the Santa Fe, 
ut said 


measure abcut 
ed to develo; 
has 
‘tit is reasonable to expect 
that maintenance and 


repair costs are expected to be less, since the turbine has only rotating parts which are less subjet 
toya than other types of engines having reciprocating parts. 


livery scheduled for this year. 
3 To cost $1,500,000. 
* Deliveries to start late this year. 


8 Deliveries to start in Juy at initial rate of about 80 cars a day. 
e! 


€ To be equipped with Tim 


Note:—Federal Judge Michael Igoe. in 


n roller bearings and to cost about $4,200,000. 
Chicago, on January 17 authorized the Chicago, Roch 


Island & Pacific to purchase four de luxe, three-car, air-conditioned, suburban units and two_1,500-bp. 
Diesel-electric passenger locomotives for use in suburban service between Chicago and Joliet, IN 


Raltway Mechanical Engines 
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Jamary 20 modifications in interchange 

Rules 1 and 2 which are designed to re- 

duce empty mileage and loss of car days 

under certain conditions and be effective 
during the present emergency and until 
| rescinded. 
The new policy to be followed by all 
roads applies to the handling of bad-order 
plain box and automobile cars, including 
those received on Car Service Division 
} orders and not yet accepted in interchange, 
~ but not including automobile rack and 
» Parts cars and ventilated box, is as follows: 
€ J—Plain box or automobile cars, empty 

on line, at other than a junction point with 

owning railroad having defects which ren- 

der them unfit for loading shall not be 
. carded to home shops when they can be 
| made serviceable for rough freight or bet- 
J 


Lee: 


H 


ter at a cost for body repairs (exclusive of 
repairs to couplers, draft rigging and air 
brakes) not to exceed $100 for labor and 
material. 
2—Plain box or automobile cars, empty 
on line, at a junction point with owning 
railroad (either direct physical connection 
or through an intermediate belt or switch- 
ing road) having defects which render 
them unfit for loading shall not be carded 
to home shops when they can be made 
serviceable for merchandise or better at 
a cost for body repairs not to exceed $50 
for labor and material (exclusive of repairs 
, tocouplers, draft rigging and air brakes) 
and when it is mot neccessary to order re- 
pair material from owners. 
3—Box-car movement orders issued by 
the Car Service Division require that cars 
applied on such orders be serviceable for 
loading. Cars applied on such orders shall, 
so far as practicable, be inspected by 
- mechanical department forces of origi- 
nating roads and those not suitable for 
loading should not be applied. 
4—Plain box or automobile cars shall 
not be carded home as unfit for loading 
account requiring repairs in excess of 
amounts specified in Items (1) and (2), 
until personally inspected and authorized 
by the car foreman. 


Bureau of Safety 1946 Report on 
Equipment Inspections 


THe annual report of Director S. N. 
Mills of the Interstate Commerce Com- 
mission’s Bureau of Safety for the fiscal 
year ended June 30, 1946, is a 35-page 
document, which set forth in the usual 
form the results of inspection of safety- 
appliance equipment on railroads together 
with information on hours-of-service rec- 
ords of employees, installation of signal- 
ing facilities, investigation of accidents and 
other activities of the bureau. 

During the year under review, 1,203,408 
freight cars, 27,840 passenger-train cars 
and 14,580 locomotives were inspected, as 
compared with the inspection of 1,414,674 
freight cars, 30,198 passenger-train cars 
and 17,314 locomotives in fiscal 1945. Of 
the 1946 total, 3.2 per cent of the freight 
cars, 4 per cent of the passenger-train 
cars and 5.4 per cent of the locomotives 
were found to be defective, as compared to 
the respective 1945 figures of 3.18 per cent, 
3.15 per cent and 3.88 per cent. 


Ral Mechanical Engl 
MARGA, 1947 inal 


oeu ~ 


Air brakes checked on 2,760 trains 
(consisting of 114,262 cars) prepared for 
departure from terminals were found oper- 
ative an 114,141 cars, or 99.9 per cent. 
This percentage was attained, however, 
only after 1,757 cars having defective brakes 
had been set out, and repairs had been 
made to the brakes on 1,196 cars remaining 
in the trains. “These trains,” the report 
observes, “had been prepared for de- 
parture yet when afterward tested by our 
inspectors, it was necessary to set out or 
to repair the brakes on the average 1.1 
cars per train.” Similar tests on 1,406 
trains arriving at terminals with 73,672 
cars showed that the air brakes were oper- 
ative on 98 per cent ot the cars, and that 
an average of approxiniately one car per 
train was not controlled by power brakes. 

“The annual reports of the past several 
years mentioned use by certain carriers of 
devices designed to make lock blocks on 
tightlock couplers inoperative, to compen- 
sate for defects in the coupler which were 
productive of undesired separation of 
trains,” the report continued. “Tightlock 
couplers which are now being manufactured 
are of a modified design, which is intended 
to avoid accidental separation, and couplers 
of the former designs which are still in 
service are being modified to conform to 
the new design.” 

According to the report, 372 reporting 
railroads and private car lines which col- 
lectively own 2,144,725 freight cars, have 
equipped a total of 1,330,581 such cars 
with power brakes in compliance with an 
I. C. C. order of September 21, 1945, which 
require the installation of such brakes by 
January 1, 1949, on all cars used in freight 
service, except those equipped with passen- 
ger-car brakes. The breakdown of the 
figures shows that 65.3 per cent of the 
railroad-owned cars were equipped as of 
last June 30, but only 39.3 per cent of the 
cars owned by private car lines. 

“There has been continued cooperation 
with the Association of American Railroads 
with respect to tests of geared hand brakes,” 
the report said. “Twelve types of vertical- 
wheel geared brakes and four types of 
horizontal-wheel geared brakes have been 
certified by that association as meeting its 
specifications. Final action on others is 


_ pending.” 


Chesapeake & Ohio to Test 
Car Heating Systems 


In the process of selecting the heating 
system for the 284 passenger cars now on 
order with the Pullman-Standard Car 
Manufacturing Company the Chesapeake 
& Ohio has arranged for a directly com- 
parative test of two heating systems. C. & 
O. passenger car built in 1941 is being 
fitted for the test by Pullman-Standard. 
In one half of the car will be installed the 
Vapor heating system of the Vapor Car 
Heating Company, utilizing a newly de- 
veloped cycle-modulation control which 
controls the physical temperature of the 
piping itself and avoids under-runs and 
over-runs of heating cycles. 

The other half of ?the car will be fitted 
with the electronic air-conditioning con- 
trol of the Minneapolis-Honeywell Regu- 
lator Company in which, aside from the 


employment of a Wheatstone-bridge type 
of temperature control, is included a heat 
exchanger from which heat of the steam 
is transferred to a non-freezing liquid 
which is pumped through the radiators. 
This makes it possible to have the heating 
surface at a temperature only high enough 
to compensate for the heat lost through 
the walls of the car. 

Both systems will be employed to fur- 
nish heat through. radiant side-wall panels 
and radiant floors. Decision as to the 
heating equipment to be selected for the 
new passenger rolling stock will depend 
upon the performance of the two types 
during the test. The overhead heating 
arrangements will follow regular practice 
except for the controls. 


Santa Fe Refrigerator— 
A Correction 


THE convertible bunkers installed on the 


»Stainless-steel refrigerator car built by the 


Consolidated Steel Company for the At- 
chison, Topeka & Santa Fe are a prod- 
uct of Preco Incorporated. In the third 
paragraph of the description of this car 
beginning on page 53 of the February 1 
Railway Mechanical Engineer the bunkers 
are incorrectly referred to as a product 
of Consolidated Steel. 


Freight Car Builders Industry 
Advisory Committee 


At the joint meeting of the Steel Prod- 
ucts Advisory Committee of the Civilian 
Production Administration with a group of 
executives of the steel industry at Wash- 
ing, D. C., on January 10, the following 
were appointed to serve on the Freight 
Car Builders Industry Advisory Commit- 
tee: W. W. Kelly, general purchasing 
agent, Atchison, Topeka & Santa Fe; R. 
L. Gillispie, Bethlehem Steel Company; 
F. A. Livingston, Ralston Steel Car Com- 
pany; R. D. Long, director, purchases and 
stores, C. B. & Q.; A. C Mann, vice- 
president, purchases and stores, Illinois 
Central; Ernest Murphy, Pressed Steel 
Car Company; Ferdinand Schmitz, Pacific 
Car & Foundry Co.; R. G. Setzekorn, 
American Refrigerator Transit Company; 
G. A. Steuber, Despatch Shops; A. Van 
Hassel, Magor Car Corporation; R. A. 
Williams, American Car and Foundry 
Company; H. Altschul, General American 
Transportation Corporation; W. M. 
Barker, Pullman-Standard Car Manufac- 
turing Company; K. L. Brenner, purchas- 
ing agent, Wabash; Wesley A. Clem, pur- 
chasing agent, Reading; A. N. Crenshaw, 
purchasing agent, Great Northern; R. D. 
Cummings, purchasing agent, Delaware & 
Hudson; D. C. Curtis, chief purchasing 
officer, Chicago, Milwaukee, St. Paul & 
Pacific; D. R. Elmore, Fruit Growers Ex- 
press Company; J. S. Fair, Jr., purchasing 
agent, Pennsylvania; K. C. Gardner, 
Greenville Steel Car Company, and F. C. 
Holton, purchasing agent, Virginian. 

The car builders advisory committee was 
established to work in conjunction with 
the steel branch of the C. P. A. section of 
the Office of Temporary Controls in 
“channelling” steel to the production and 
repair of domestic freight cars. 
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Farrnanks, Morse & Co.—John S. King, 
assistant manager of the Railroad division, 
Fairbanks, Morse & Co., with headquarters 
at Chicago, has been appointed manager of 
the company’s Chicago branch. He suc- 
ceeds Frank V. Roy, who retired on 
March 1. 

John S. King started with the company 
as a student in the Beloit plant where he 
assembled and tested pumping equipment 
and Diesel engines. In 1921 he was trans- 
ferred to the Indianapolis works, building 
electric motors and generators. A year 


John S. King 


later he joined the sales force at the Chi- 
cago branch, working as territorial repre- 
sentative on pumping equipment until, in 
1930, he was appointed manager of the 
Pump department of that branch. In 1937 
he was appointed manager of the company’s 
New Orleans branch. Later in 1945 he 
was recalled to the executive staff at Chi- 
cago where he was, successively, manager 
of the Pump division and assistant manager 
of the Railroad Division. 
+ 

Hayes MANUFACTURING CORPORATION; 
AMERICAN ENGINEERING ComMpaNy.—Hayes 
Manufacturing Corporation, Grand Rapids, 
Mich., has purchased the American Engi- 
necring Company and its subsidiaries, which 
will continue to operate under the American 
Engineering Company name. New officers 
of American Engineering are as follows: 
Rensselaer W. Clark, president, general 
manager and director of Hayes Manufactur- 
ing for the past five years, has been elected 
president, retaining his headquarters at 
Grand Rapids; Edgar Washburn has been 
elected vice-president and general manager, 
and J. S. Bennett, associated with American 
Engineering since 1919, has been reelected 
vice-president. 

+ 

KENNAMETAL, Inc.—Kennametal, Inc., 
Latrobe, Pa., has added the following to 
its staff of application engineers: A. V. 
Andrews and John L. Sullivan, with head- 
quarters at Pittsburgh, Pa.; Gerald Bog- 
ner at Cleveland, Ohio; Charles R. Dem- 
mitt, Jr., at Chicago; Robert Karakoosh 
at Springfield. Mass., and Walter C. Lavers 
and Joseph F. Liebscher at the Los An- 
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geles, Calif., office. Leo J. Perrette, for- 
merly on the staff of application engineers, 
has been appointed a representative in the 
Cincinnati, Ohio, district, with headquar- 
ters at 2162 Gilbert avenue. Harry W. 
Bearfoot, who was recently appointed a 
representative at the Pittsburgh office, has 
been transferred to a newly opened office 
at 528 White building, Buffalo, N. Y., 
where he will serve as tool engineer and 
representative. 


+ 
H. K. Porter Company.—Colonel G. 
deFreest Larner has been elected a director 
of the H. K. Porter Company. Colonel 
Larner has been assistant to the president 
for several years. Clarence R. Abitz has 
been appointed general manager of the Mc- 
Kees Rocks works of the American-Fort 
Pitt Spring division of the Porter Com- 
pany. Roland E. Nelson has been appointed 
manager of the Chicago office of the H. K. 
Porter Company. Mr. Nelson was formerly 
sales engineer, serving the St. Louis, Mo. 
territory. 
+ 
CnrniıckKksan ComPany.—The appointment 
of Chicksan Company, Brea, Cal., as ex- 
clusive distributors of the Okadee gasoline 
loading rack valve has just been announced 
by Lee J. Laird, vice-president and sales 
manager of the Chicksan Company. 
+ 
AMERICAN K.A.T. Corporation.—S. O. 
Taylor and C. T. Reed of Taylor-Reed & 
Co., 915 Olive street, St. Louis 1, Mo., 
have been appointed sales engineering repre- 
sentatives, Railroad Division, American 
K.A.T. Corporation. 
+ 
Josern T. Ryerson & Son.—Charles S. 
Hegel has been appointed manager of the 
Stainless Steel division, and John W. 
Queen as manager of the Alloy Steel divi- 
sion of Joseph T. Ryerson & Son, both 


John W. Queen 


with headquarters in Chicago. G. Van 
Dyke, manager of the Special Steels divi- 
sion, has retired. Mr. Van Dyke was 
associated with the Ryerson organization 
for 30 years. 

Charles S. Hegel joined the Ryerson 
company in 1928, spending three years at 


the Chicago plant and four years at the 
Milwaukee, Wis., plant, where he was in 
charge of the Special Steels department. 


Charles S. Hegel 


He returned to Chicago in 1945 as man- 
ager of the Special Steels department. 

John W. Queen joined the Ryerson sales 
staff in 1933 at New York and was ap- 
pointed manager of the Alloy Steel depart- 
ment at New York in 1934. 

+ 

Enoz Cuemicat ComPanY.—V ance C. 
Woodcox has been elected president of the 
Enoz Chemical Company, with head- 
quarters at Chicago. 

+ 

ELECTRIC SERVICE MANUFACTURING COM- 
PANY.—Ray Cole has been placed in charge 
of the Boston, Mass., office of the Electric 
Service Manufacturing Company to succeed 
J. B. Miller, who has been appointed man- 
ager of the New York office. 

+ 

OxoniteE Company.—R. S. Keefer, 
formerly sales manager of the Okonite 
Company, Passaic, N. J., has been ap- 
pointed vice-president in charge of sales. 
Mr. Keefer will be responsible for directing 
all sales activities of the Okonite Company, 
its Hazard insulated wire works division 
and those of its affiliate, the Okonite- 
Callender Cable Company. F. E. Bankwits 
has been appointed manager of the Wash- 
ington, D. C., office, to replace R. Soutter, 
who has been granted a leave of absence, 
effective March 1. D. W. Nurse, formerly 
of the San Francisco, Calif., office, has been 
appointed manager of the Portland, Ore., 
office, and W. R. Van Steenburgh has 
been appointed manager of the New York 
territory, with headquarters at 501 Fifth 
avenue. Mr. Van Steenburgh will continue 
as manager of the company’s light and 
power department. - 

ALLIs-CHALMERS MANUFACTURING CoM- 
pany. James D. Grecnsward, who has been 
associated with the Allis-Chalmers Manu- 
facturing Company, Milwaukee, Wis., since 
1922, has been appointed assistant to Wil- 
liam C. Johnson, vice-president of the gen- 
eral machinery division. Charles F. Cod- 
rington, assistant to the manager, has been 
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appointed sales manager of the blower and 
compressor department of the Allis- 
Chalmers Manufacturing Company, Mil- 
waukee, Wis., to succeed A. E. Caudle, 
who has resigned. 


Unrtep STATES STEEL SUPPLY COMPANY. 
—Alfred G. Findlay has been appointed 
manager of the stainless-steel-sales division 
of the United States Steel Supply Company 
(a subsidiary of the United States Steel 
Corporation), with headquarters at 1319 
Wabansia avenue, Chicago. 

+ 


BrusAKER Toot Company.—Fred C. 
Helms, Jr., formerly vice-president in 
charge of eastern division sales for the Re- 
public Drill & Tool Co., has been appointed 
manager of railway sales for the Brubaker 
Tool Company, with headquarters in the 

| Socony-Vacuunr building, 79 East Van Bur- 
en street, Chicago 5. 


PuLLMAN-STANDARD Car MANUFACTUR- 
inc Company.—Richard T. Coyne, formerly 
eastern district manager of the H. K. 
Porter Company, has joined the Pullman- 
Standard Car Manufacturing Company as 
sales agent in the New York office. 

> + 


AMERICAN Car AND Founpry Com- 
PaNY.—T. C. Ballou has been appointed 
manager of welded products sales, in 
charge of sales of weldments and welded 
products other than tanks, pressure vessels 
and cars of welded construction. F. H. 
Eaton, sales engineer, and H. J. Russell, 
sales agent, have been appointed assistants 
to the vice-president in charge of sales, 
with headquarters in New York. 

J. C. Ballou is a graduate of Western 
Reserve University (1935). He became an 
employee of the Canton Tank Car Com- 
pany of Cleveland, Ohio, in that year and, 
in 1936, joined American’ Car and Foun- 


J. C. Ballou 


dry as sales agent in the Cleveland office. 
During World War II he served in the 
United States Naval Reserve, returning 
to American Car and Foundry in Novem- 
ber, 1945. In December, 1946, he was 
transferred to the New York sales office as 
a sales agent in the tank car department. 

F. H. Eaton is a graduate of the Newark 
Academy and Williams College. After 
graduation from the latter in 1922, he took 
the shop-training course at the American 
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Car and Foundry, Berwick, Pa., plant, 
completing the course in 1925. For the 
next ten years he worked in the engineer- 
ing department on various phases of pas- 


pp re cri 
f 


F. H. Eaton 


senger freight, mine and industrial car 
building and subsequently served as sales 
engineer in the company’s sales offices in 
Pittsburgh, Pa., St. Louis, Mo., Washing- 
ton, D. C., and New York. 

H. J. Russell is a graduate of the Uni- 
versity of Illinois (1939). He joined 
American Car and Foundry as a sales 


Eee ers: 


Blackstone 


agent in the Cleveland district sales office 
in 1939 and during World War II served 
with the U. S. Navy for 2% years. Fol- 
lowing his release from active duty in 
1945, he resumed his .former position at 
the Cleveland office. In February, 1946, he 
was transferred to the general sales office 
in New York. 
+ 


KerITE COMPANY.—s]. Warren Young, 
eastern railway sales manager of the Kerite 
Company since 1928, ħas retired. 

J. Warren Young entered the railway 
field in 1896, when he joined the Central 
of New Jersey. He subsequently served 
with the’ Delaware, Lackawanna & West- 
ern, the New York, Susquehanna & West- 
ern and the Erie. He resigned from the 
Erie as chief signal inspector to join the 
railway sales department of the Kerite In- 
sulated Wire & Cable Co., predecessor of 
the Kerite Company. Mr. Young is a mem- 


ber of the Signal and Communication sec- 
tions of the Association of American Rail- 
roads. i 
+ 

MacnoLIa Arrco Gas Propucts Com- 
PANY.—J. F. Pryor of Houston, Tex., has 
been elected president of the Magnolia 
Airco Gas Products Company, to succeed 
W. A. Sherman, who will continue as a 
director of the firm. R. A. Merritt, for- 
mer general manager of sales at Houston 
and J. D. Schwartz, former branch man- 
ager at El Paso, Tex., have been appointed 
vice-presidents. R. F. Crow, former exec- 
utive vice-president, will continue as a 
director. 

+ 

JouNns-MANVILLE CORPORATION. — Con- 
struction of the second and main unit of a 
research center near Bound Brook, N. J., 
has been started by the Johns-Manville 
Corporation, according to Dr. C. F. Rass- 
weiler, vice-president for research and de- 
velopment. The first unit, a product de- 
velopment laboratory and 10 experimental 
factories in one building 572 ft. long and 
135 ft. wide, is nearing çompletion and 
will be in use in the early part of 1947. 
It was started in September, 1945. The 
second unit consists of a three-story research 
building, 350 ft. long and 67 ft. wide, and 
a mechanical and service building 288 by 
100 ft. It is planned that ultimately the 
research center will be a group of five 
buildings on a 93-acre plot across the Rari- 
tan river from the Johns-Manville plant 
at Manville, N. J. 


Koprers Company.—D. A. Mitchell has 
been appointed general superintendent of 
plants and operations of the Wood Pre- 
serving division of the Koppers Company, 
Pittsburgh, Pa. and E. R. Snodgrass has 
been appointed chief eens, 


Batpwin Locomotive Works.—Frank B. 
Powers has been appointed assistant to vice- 
president—operations, for the Baldwin Loco- 
motive Works, to work mainly in connection 
with Diesel-electric locomotives. 

Frank B. Powers is a graduate of the 
University of Illinois (1926). He was en- 


Frank B. Powers 


gineering manager for the Transportation 
and Generator division of the Westinghouse 
Electric Company until 1945 and subse- 
quently served as executive vice-president 
of Great American Industries, Inc. 
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Bupp Company.—Clyde C. Elmes has 
been appointed service manager of the Budd 
Company’s railway division. 

Clyde C. Elmes, with Budd since 1937, 
is a graduate of Purdue University where 


Clyde C. Elmes 


he specialized in railway mechanical engi- 
neering. He has served in the mechanical 
departments of several railroads and for 
twelve years was general superintendent 
of locomotive construction for the Baldwin 
Locomotive Works. He was project man- 
ager and assistant to the director of re- 
search of the Association of American 
Railroads’ division of engineering research. 
+ 

AMERICAN LocomoTivE Company.—The 
American Locomotive Company has com- 
pleted a transition from the primary func- 
tion of constructing custom-designed steam 
locomotives to the mass production of a 
completely new line of Diesel-electric lo- 
comotives, according to Robert B. McColl, 
president. Organizational changes, he said, 
have been made to meet the new and 
accelerated tempo of railroad motive-power 
requirements. 

A new administrative committee was ap- 
pointed by Mr. McColl to plan, direct and 
coordinate all company activities. Members 
of the committee are Perry T. Egbert, 


Perry T. Egbert 


William L. Lents, William S. Morris, Nor- 
man C. Naylor, vice-presidents; Herman 
Press, treasurer; and James D. Vaughan, 
comptroller. Duncan W. Fraser, chairman 
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of the board of directors, will serve, ex of- 
ficio, as a member of the committee, which 
will be presided over by Mr. McColl. 

Perry T. Egbert, who is also a director, 
has been with Alco since 1920. He will 
head all Diesel-electric and steam locomo- 
tive activities, including locomotive spare 
parts and marine and stationary Diesel en- 
gines, from his headquarters at the Schenec- 
tady, N. Y., plant. 

William S. Morris, a director, who has 
been active in the locomotive field since 
1922, has been placed in charge of the other 
three divisions: Alco Products, Railway 


William S. Morris 


Steel-Spring, and the Canadian affiliate, the 
Montreal Locomotive Works. His head- 
quarters will be in New York. 

Hunter Michaels will continue as direc- 
tor of the Railway Steel-Spring division 
and Hugh M. Corrough will remain direc- 
tor of the Alco Products division. Super- 
vision of the Montreal Locomotive Works 
remains with its executive vice-president, 
Sir Frederick Carson of Montreal. 

Norman C. Naylor, in addition to being a 


Norman C. Naylor 


member of the policy committee and the 
board of directors, will direct and co- 
ordinate the sales of all Alco“ divisions, 
with headquarters in New York. Mr. 
Naylor has been associated with Alco and 
its predecessor companies since 1895, and 
has been vice-president in charge of west- 
ern regional sales since 1930. 

William A. Callison has been elected 


vice-president in charge of western regional 
sales. His headquarters will be in Chicago 
and he will be in charge of sales offices 
at Chicago, St. Louis, Mo., St. Paul, Minn., 


William A. Callison 


and San Francisco, Calif. William E. Cor- 
rigan has been elected vice-president in = 
charge of eastern regional sales, with head- , 
quarters in New York. He joined Alco | 
in 1909 and was elected vice-president in 
1937. Frank J. Foley, formerly vice-presi- = 
dent in charge of sales, has been appointed 
a consultant. 


+ 


AMERICAN STEEL Founpries.—Frits. B. 
Ernst, vice-president in charge of sales of, 
the American Steel Foundries, with head- 
quarters at Chicago, retired on January 31. 
Also retired on that date was Archiebald 
W. McLaren, vice-president in charge of’ 
the company’s New York office. E. M. 
Van Winkle, eastern sales manager oi 
American Steel “Foundries, has been electe¢ 
vice-president, with headquarters as befort 
in New York. 

E. M. Van Winkle is a graduate € 
Purdue University (1921). After grat 
uating he joined American Steel Foun 
dries as a special apprentice. He late 
served in various capacities; was appointet 


E. M. Van Winkle 


sales agent at New York in 1939, and a 
sistant vice-president in 1940 Durin 
World War II he was assigned specia 
duties at Washington, D. C., and late 
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Wb. a glutton for punishment the Chilled Car Wheel is! 
That’s why we call him “The Tough Guy”. He has to be 
tough. He keeps the nation’s freight rolling. 

It is our business to make sure that his service life is a 
long one. AMCCW members put him through a long series of 
workouts and work checks — gruelling impact tests... careful 
flange dimension measurements . . . wheel surface inspections 
... reviews of casting records — not to mention temperature 
tests from cupola to cleaning room. 

We at AMCCW never let up in our study of wheel per- 
formance... in our search for new worthwhile developments 
to introduce into modern wheel making .. . in our devising of 
more and more severe tests to assure long and safe chilled 
car wheel life. 


‘ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
B 445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 

= American Car & Foundry Co. * Canadian Car & Foundry Co. * Cleveland Production Co. 
& Griffin Wheel Co. * Marshall Car Wheel & Foundry Co. «= Maryland Car Wheel Co. * New York i 
EC Wheel Co. * Pullman-Standard Car Mfg. Co. * Southern Wheel (American Brake Shoe Col j 
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was transferred to the company’s general 
office at Chicago as chairman of the pri- 
orities committee. Mr. Van Winkle re- 
turned to New York in 1944 as eastern 
sales manager in charge of the New York 
and Philadelphia, Pa., offices. 

+ 


AMERICAN BRAKE SHOE COMPANY.— 
Stephen S. Conway, assistant vice-president 
in the sales department of the Brake Shoe 
& Castings division of the American Brake 


Stephen S. Conway 


Shoe Company, has been appointed vice- 
president in that department with head- 
quarters in Chicago. 

Stephen S. Conway joined American 
Brake Shoe in 1912 and has served in the 
sales department of the Brake Shoe & 
Castings division since 1929. Ralph L. 
Robinson, district sales manager of the di- 
vision, has been appointed assistant vice- 
president in the sales department, to suc- 
ceed Mr. Conway. : 

+ 

CLarKk EguipMent Company.—E. M. 
Schultheis, formerly manager of sales, au- 
tomotive division, has been appointed man- 
ager of sales of the Clark Equipment 
Company. Leo A. Bixby, formerly man- 


E. M. Schultheis 


ager of engineering, automotive division, 
has been appointed manager of engineering 
of the company, Tructractor division. Mr. 
Schultheis will have on his staff Truman 
F. Schrag, sales manager, Automotive di- 
vision; James H. W. Conklin, sales man- 


155 


ager, Tructractor division; James S. 
Hearons, sales manager, Railway division, 
and L. W. Weaver, sales manager, Tool 
division. Edwin B. Ross, vice-president in 
charge of sales for Clark Equipment, and 
Esra W. Clark, vice-president and general 
manager of the Tructractor division, have 
retired. 
+ 


NATIONAL MALLEABLE & STEEL CASTINGS 
Co.—Robert D. Sowers has been appointed 
tw tne industrial sales division ot the Snar- 
on, Pa., plant of the National Malleable & 
Steel Castings Co. Mr. Sowers joined Na- 
tional Malleable in 1936. He served in the 
United States Navy during world war II 
and returned to the company in April; 1946. 


e 


Reynotps MeTaLs Company.—Edward 
A. Sipp, whose appointment as manager 
railway division of the Reynolds Metals 
Company, with headquarters at Chi- 
cago, was reported in January, was born 
at Watertown, Wis., and is a graduate of 
the University of Wisconsin. For several 
years Mr. Sipp served as a civilian engi- 
neer with the United States Army Air 
Corps. Later he joined the Burgess Bat- 
tery Company at Madison, Wis., where his 
work consisted of company reorganization, 
research and the development and market- 
ing of new products. He subsequently be- 


Edward A. Sipp 


came associated with the Pyle-National 
Company, Chicago, holding for 13 years the 
position as manager research department. 
Prior to joining the Reynolds Metals Com- 
pany in July, 1946, he was contact executive 
for the Gustin-Bacon Manufacturing Com- 
pany at Chicago, handling engineering and 
sales promotion in heavy industries, par- 
ticularly railroads, machinery and aircraft. 
Mr. Sipp holds patents in acoustic and air- 
distribution systems, lighting equipment, 
and electrical control. 


+ 


W. F. Hesard & Co.—Jack W. Cannon 
has been appointed railroad sales repre- 
sentative for W. F. Hebard & Co., in the 
Chicago area. W. F. Hebard, manufac- 
turers of shop-mule tractors also are dis- 
tributors for the Ross Carrier Company, 
the Hughes-Keenan Company, the Brook- 
ville Locomotive Works, the Elizabeth 
Iron Works, and the Electric Wheel Com- 
pany. 


WATERHOUSE & Co.—W. E, Corr, for- 
merly superintendent of the car department 
of the Seaboard Air Line, has been appoint- 


W. E. Corr 


ed southeastern sales representative of 
Waterhouse & Co., New York. 

W. E. Corr was with the Seaboard for ! 
34 years. He started in the Portsmouth, 
Va., shops as timekeeper and piecework '_ 
inspector and subsequently became assistant 
foreman of shops, general foreman, master 
car builder, and superintendent of the car 
department. He retired from the Seaboard 
in May, 1946. z 

+ : 


NationaL Ture Company.—G. Lawton 
Johnson has been appointed assistant gen- 
eral manager of sales of the National Tub 
Company, a subsidiary of the United States 
Steel Corporation. He will handle the sale 
of products manufactured at the Christy 
Park works, McKeesport, Pa. 

+ 


' 
y 
e 


Lewis Bott & Nut Co.—Anthony C. 
Fecht has been appointed manager of rail- 


Anthony C. Fecht 


way sales for the Lewis Bolt & Nut Co. 
Mr. Fecht has been associated with the 
company since 1928. 

+ 


St. Louis Car Company.—George L 
Kippenberger, vice-president and assistant 
general manager of the St. Louis Car Com- 
pany, with headquarters at St. Louis, Mo. 
has retired, following 45 years of service 
He will continue, however, as director ani 
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HIGH SPEED FREIGHT DEMANDS EMPHASIZE THE NEED FOR. . 


MODERN POWER 


Today’s freight demands can only be met through a maximum of 
operating efficiency . . . operating efficiency that is backed up by 
MODERN Motive Power, capable of hauling increased loads at 
higher speeds. Reduced running time means increased availability 
... and increased availability means increased revenues. « Lima- 
built Modern Steam Locomotives have shown what Modern Steam 
Power can do to decrease running time and increase availability 


and freight revenues. 
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consultant. Elmer C. Wrausmann, assistant 
to vice-president, has been advanced to vice- 
president in charge of sales. Chester C. 
Bleikamp, executive assistant, has been pro- 
moted to vice-president, specializing in pro- 
duction planning and coordination. 
+ 

DomINION BRAKE SHOE CoMPANY.— 
Kenneth T. Fawcett, assistant general pur- 
chasing agent of the American Brake Shoe 
Company since 1944, has been appointed 
vice-president of the Dominion Brake Shoe 
Company, a Canadian subsidiary. Mr. Faw- 


Kenneth T. Fawcett 


cett was born in Calgary, Alberta, and was 
graduated from Phillips Andover Academy 
in 1930 and Yale University in 1934, in 
which year he joined American Brake Shoe. 
+ 
AUTOMATIC TRANSPORTATION COMPANY. 
—Alva E. Radcliffe has become associated 
with B. I. Florey, Cleveland representative 
of the Automatic Transportation Company. 
+ 
Tuse Turns (Inc.).—Donald A. Mac- 
Neil has joined the sales staff of the forging 
division of Tube Turns (Inc.,), Louisville, 
Ky., with headquarters in Chicago. Mr. 


Donald A. MacNeil 


MacNeil, was vice-president of the Kelly 
Steel Works, Inc., Chicago, when he re- 
signed to join Tube Turns. 
+ 

Curicaco RAILRoAp SUPPLY COMPANY.— 
The offices of the Chicago Railroad Supply 
Company have been moved to 215 West 
Ohio street, Chicago 10. 
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WESTINGHOUSE AIR BRAKE COMPANY.— 
Carl H. Beck, general sales manager of 
the Westinghouse Air Brake Company at 
Wilmerding, Pa., has been elected a vice- 
president of the company. J. B. Hull has 
been appointed assistant district manager 
of the San Francisco, Calif., office; J. Alan 
Campbell, district engineer also at San 
Francisco, and S. Jory, manager of the 
export division, with headquarters at the 
general office in Wilmerding, Pa. T. G. 
Myles and R. M. Beswick have been ap- 
pointed representatives at Topeka, Kan., 
and .Washington, D. C., respectively. 

Carl H. Beck is a graduate of the Penn- 
sylvania State College, where he received 
the degree of B.S. in 1905 and the degree 
of M.E. several years later. He entered 
the employ of the Westinghouse Air Brake 
Company in June, 1905, as a special ap- 
prentice, serving in a number of shop and 
field assignments until 1907 when he be- 


came steam road inspector at the St. Louis, 
Mo., offices of the company. In 1909 he 
became a representative of the Westing- 
house Traction Brake Company at St. 


Louis, and in 1919 a special representative 


of the former Safety Car Devices Company 
at Wilmerding. He was appointed assistant 
eastern manager of the Westinghouse Air 


* Brake Company, with headquarters in New 


York, in 1920; eastern manager in 1932, 
and general sales manager at Wilmerding 
on January 1, 1938. 

J. B. Hull joined Westinghouse Air 
Brake in 1920 as a special engineer and 


served in various engineering capacities 
until 1929, when he was transferred to the 
San Francisco office as assistant district 
engineer. He was appointed district en- 
gineer in 1935. | 
J. Alan Campbell joined the company as 
a special apprentice in 1936. He was trans- 
ferred to the San Francisco office in 1937 
as mechanical expert, appointed engineer 


J. Alan Campbell 


in 1942, and assistant district engincer in 
1946. 

S. Jory joined Westinghouse Air Brake 
in 1924 as a special apprentice. He 
engaged in general engineering until hi 


transfer to the export division in 192 
where he served in engineering and sale 
capacities until his recent appointment. 


Optimus DETERGENTS Company.—Clar 
ence M. Smith of Lancaster, Pa., has bee 
appointed field service representative, Cer 
tral Pennsylvania, of the Optimus Deter 
gents Company, Matawan, N. J. 

+ 


SPRING PACKING CORPORATION.—}} ali 
G. Gibbs has been elected executive vic 
president of the Spring Packing Corpor 
tion, Chicago. Mr. Gibbs has been a 
sociated with the mapan for 22 years, 


Luminator, INc.—Henry J. Van D 
len has been added to the staff of Lumi 
ator, Inc., Chicago. Mr. Van Dellen % 
formerly general car inspector of 1 
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THE 


FRANKLIN 


Frame- Guided 


Spring Saddle 
re 


Saddle Plate 


Driving Box, with 
hardened bearing 
surface 


SPRING SADDLE 


PREVENTS FAILURE OF LOCOMOTIVE SPRING 
RIGGING, Reduces maintenance costs by keeping 
spring saddle, spring, and spring hangers in line with 
frame, eliminating twisting and bending. 


GIVES SMOOTH ACTION ON CURVES. Absorbs exces- 
sive inertia forces from driving-box lateral without 
restricting lateral displacement. 


With this design, driving boxes are free to move 
laterally with the axle and driving wheels without any 
corresponding lateral movement of the spring saddles. 
Saddles are supported on saddle plates which allow 


CHICAGO ° 


the driving box to slide laterally while saddle, spring 
and rigging maintain strict alignment with frame of 
locomotive at all times. Twisting, bending or tilting 
of saddles, fanning of springs, and bending of hangers 
are eliminated. 

Records on a group of locomotives equipped with 
this saddle show not one breakage during the same 
period in which three hangers per locomotive and one 
saddle per three locomotives were broken on a similar 
group equipped with conventional saddles. 

Applicable to roller-bearing or plain-bearing driv- 
ing boxes, new or existing locomotives. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK ° 


STEAM DISTRIBUTION SYSTEM * BOOSTER ° RADIAL BUFFER * COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS * CAR CONNECTION 


MONTREAL 


a 


Advertisement 


New Method for Cleaning 
Bull Rings 


Removal of stubborn carbonized oil de- 
posits from bull rings is often a trouble- 
some problem in the railroad shop, but 
when Magnus 755 was tried out for the 
first time when it became available for 
commercial use after the war, it was 
found to do a satisfactory cleaning job. 

This special carbon remover was de- 
veloped for the Army Air Forces during 
the war. It is a neutral solvent cleaner 
with unusual wetting and emulsifying 
action which is completely harmless to 
all metals. 

For cleaning bull rings, the working 
solution is made up of eight parts of 
Magnus 755 with a seal of two parts 
water to prevent loss of volatile in- 
gredients at the cleaning temperature of 
150°F. Rings are soaked in this solu- 
tion 12-18 hours, then pressure rinsed 
with water. The only hand work ever re- 
quired is the removal in some cases of a 
residual deposit which comes off easily 
with light brushing. Use of the Magnus 
Aja-Dip Cleaning Machine ‘cuts the 
cleaning time to a few hours. 


Easy Cleaning of Diesel 
Air Filters 


Crankcase breather and compressor in- 
take filters of the Vortex type, all im- 
pingement type filters and Air-Maze 
units are most readily and satisfactorily 
cleaned by the Magnusol method. 

A solution of one part Magnusol to 
six parts kerosene or safety solvent is 
used to immerse the filter elements. A 
two minute dip is ample. Elements are 
then drained and rinsed with water un- 
der pressure or with a steam gun, to be 
ready for drying and re-oiling. 

Magnusol loosens the bond of the 
greasy dirt to the surfaces to be cleaned 
and forms a heavy emulsion with the 
rinsing water or steam, which carries 
off all dirt. Harmless to all materials 
of construction. 


Lopping Off 80-90% of 
the Time for Railroad 
Cleaning Jobs 


Even the most effective cleaners take 
too much time to do their work when 
inadequate agitation is employed. Com- 
paring the limited kind of agitation ob- 
tained in a boiling vat with the dynamic, 
effective agitation provided by the Mag- 
nus Aja-Dip Cleaning Machine is easy. 
The still tank takes from six to eight 
hours to do a job on very dirty work 
(and calls for plenty of manual labor 
in the bargain). The Aja-Dip does a 
better job in 45 minutes or less and 


157 (Adv. 64) 


virtually eliminates any need for hand 
work, 

The Magnus Aja-Dip Cleaning Ma- 
chines move the work up and down IN 
the cleaning solution, rapidly and re- 
peatedly. The solution reaches all parts 
of the work and also has a positive 
“shearing” action on the dirt impossible 
to obtain by any other method. 

These machines are available in a 
wide range of capacities to handle parts 
of every description from the small units 
such as are involved in cleaning signal 


elements, to complete diesel engine 
blocks. Used with the Magnus Cleaner 
best adapted to the cleaning job, they 
cut cleaning costs to the bone by’ radi- 
cal reduction in labor, cleaning time and 
manual handling. 


Effective Carbon Removal 
for Diesel Parts 


Probably the most interesting applica- 
tion of Magnus 755 in the railroad shop 
is the way in which this carbon remover 
eliminates hand operations in all clean- 
ing jobs on diesel engine parts. Even 
where a still soak tank is used, with 
#755 the soaking period is very short 
compared with that required by ordinary 
cleaners. The carbonized oil deposits 
are rapidly penetrated, and their bond 
with the metal loosened, so that they 
are readily flushed off with water or 
safety solvent. 


Sludge Control for Oil- 
Fired Locomotives 


Wherever heavy fuel oil is burned, the 
problem of sludge becomes a serious one. 
Unless definite steps are taken to pre- 
vent its formation, sludge causes all 
kinds of troubles due to clogged screens 
and lines, carbonized deposits in burner 
nozzles, excessive soot deposits in the 
firebox and needless smoking. 

Magnus Clerex is an effective, highly 
economical treatment for heavy. fuel oil 
which completely inhibits sludge forma- 
tion. One pint per 1000 gallons of fuel 
oil is all that is required. Clerex is also 
used in cases where heavy sludge de- 
posits have been allowed to accumulate 
in oil storage systems. One pint per 400 
gallons of oil will effectively disperse 
these deposits. 


Alton. He started his railroad career with 


- the Chicago & North Western in 1922, 


and subsequently was associated with the 
Atchison, Topeka & Santa Fe, the Gen- 
eral American Transportation Corpora- 
tion and the Union Tank Car Company. 
He returned to the C. & N. W. in 1928, 
where he served as shop engineer in the 
development of car lighting, air condition- 
ing, and modernization of railroad pas- 
senger cars. è 


Luminator, Inc., oF CALIFORNIA.— 
George W. Ledbetter has been appointed 
district engineer of the recently formed 


— — ~ 
= 


. George W. Ledbetter 


Luminator, Inc., of California. Mr. Led- 
better was formerly radio electronic engi- 
neer with the Douglas Aircraft Company, 
Santa Monica, Calif. 


Obituary 


Josera DENNIS CLYDE, service repre- 
sentative for the Valve Pilot Corporation, 
New York, died on December 29, 1946. Mr. 
Clyde was 61 years old. He began his 
career in 1903 with the St. Louis, Iron 
Mountain & Southern (now part of the 
Missouri Pacific). In 1922 he became 
mechanical inspector of the Texas & Paci- 
fic. In 1944 he Joned Valve Pilot. 


Jonn W. Bray, a director of the Bullard 
Company, Bridgeport, Conn., died on Janu- 
ary 4, after a long illness. Mr. Bray, 
who was 79 years old, joined Bullard as an 
apprentice in 1884. He was elected a di- 
rector in 1930 and appointed vice-president 


_ in charge of.sales in 1932. 
+ 


Rosert D. HEFLINn, direct sales repre- 
sentative of the Gisholt Machine Company 
in charge of the branch office in Newark, 
N. J., died suddenly on January 23 at 
Memorial Hospital, East Orange, N. J. 
Mr. Heflin was born August 17, 1883. He 
became associated with the Gisholt Ma- 
chine Company on Ton 27, 1911. 


WriuraM A. Bierman, president of the 
O. C. Duryea Corporation, died on January 
30, at his home in Pittsburgh, Pa. Mr. 
Bierman, who was 72 years old, started his 
career with the Pressed Steel Car Company. 
In 1904 he became secretary of the Standard 
Steel Car Company and, following the 
merger of Standard Steel with the Pullman- 
Standard Car Manufacturing Company in 
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Faster 
Evaporation 


Located right in the path of the hot gases, Security 
Circulators are very effective elements for speeding 
evaporation. There is a continuous circulation of water 
from the side water-legs, through the circulators, over 
the top of the crown sheet. 
At the same time the Security Circulators provide the 


most satisfactory type of support for a 100% brick arch. 


Typical Installation 


in Coal-Fired Locomotive 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK + CHICAGO 


SECURITY CIRCULATOR DIVISION 


March, 1947 


The merger of American 
Spiral Spring & Mfg. Co., 

and Fort Pitt Spring Co. has 
brought together two of the 
oldest spring manufacturers 

to form one of the Jargest spring: 
producers in the country. This 
combined equipment and 
experience offers exceptionally = 
complete facilities for the manu- TORT Pp, 
facture of all types of springs, Puo’ 
from heavy coil and elliptic ESER 
springs for cars and locomotives, PORT E R 
to the smallest helical wire and aeran 


EQUIPMENT 
flat springs for all purposes. Our kg 
engineering facilities are at your 
disposal to help solve your 
intricate spring problems, 

means 


American-Fort Pitt Spring Division 


H. K. PORTER COMPANY, Inc. 


PITTSBURGH 22, PENNSYLVANIA 
District Offices in Principal Cities 
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1934, he became a vice-president and as- 
sistant to the president of Pullman-Stand- 
ard. He retired in 1938 but returned to 
business three years later as president of 
the Duryea Corporation. 

+ 

Witrarp SwarTtLEY HARING, vice-presi- 

dent in charge of sales of the Alan Wood 
Steel Company of Conshohocken, Pa., died 
on January 7 at the Bryn Mawr (Pa.) hos- 
pital after a short illness following an 
operation. He was 60 years of age. 

Ld 


CuHarLes B. Carr, formerly manager of 
the Cleveland, Ohio, branch sales office of 
the Gisholt Machine Company, died on 
January 8. He was 83 years old. 

- + 

Ropert Jay Burrows, a vice-president 
and director of the Clark Equipment Com- 
pany, died suddenly of a heart attack on 
January 12, at Hollywood, Cal. Mr. Bur- 
rows had been associated with the Clark 
Company for more than 30 years. He 
was born on November 28, 1882, at Youngs- 
town, Ohio. Following his graduation as 
a mechanical engineer from Clarkson Col- 
lege of Technology, at Potsdam, N. Y. 
he joined the Weston-Mott Axle Company 
at Flint, Mich. In 1913 he became chief 
engineer and general manager of the Lee 
& Porter Co., manufacturers of axles, at 
Buchanan, Mich. Following a short as- 
sociation with the American Gear Com- 
pany, at Jackson, Mich., Mr. Burrows in 
1915 joined the Clark Equipment Com- 
pany, and shortly thereafter became a vice- 
president and director. He was the inventor 
of a new type motor-truck axle, which 
resulted in the formation of the axle di- 
vision of the company. Mr. Burrows was 
also responsible for creation of the tractor 
and railway divisions. 


+ 
Joun P. Nerr, who retired in 1946 after 
32 years’ service as vice-president in charge 
of engineering for the American Arch 
Company, died on January 17. Mr. Nef 
was born on May 2, 1874, at Fontaine, Ind, 


John P. Neff 


and was a graduate in mechanical engineer- 
ing from Purdue University in 1895. In 
the same year he joined the Chicago & 
North Western and, in 1902, was appointed 
master mechanic of the road’s Western 
Iowa division. He joined the American 
Locomotive Equipment Company in 194 
and, in 1910 became engineer of tests and 
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Keep Flues Clean 
Wash them Systematically 


FOR 
FREE STEAMING • MAXIMUM EVAPORATION 


BETTER DRAFT ° MAXIMUM SUPERHEAT 
CLEANER FIRES ° BETTER COMBUSTION 


OPERATING 
LEVER EXPANSION 


COLLAR 


3 WATER 
\ TO FLUE 


THE 


"e PERIBATER 


COMPANY 


Representative of AMERICAN THROTTLE COMPANY, INC. 


60 East 42nd Street, NEW YORK 
122 S. Michigan Ave., CHICAGO 
Montreal, Canada, THE SUPERHEATER COMPANY, LTD. 


AIR WATER 


This tool is used successfully ' 
-by many railroads. 


« 4-1830(C-631) 


s + Exhaust Steam Injectors + Steam Dryers + Feedwater Heaters + American Throttles 
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[HE Great Northern takes 
great pride in the fast, 
dependable freight service it 


provides between the Great 
Lakes, the Pacific northwest, 
and the Pacific ports. 

And well it might, for this 
railroad has in operation one 
of the largest and finest fleets 
of General Motors Diesel 


freight locomotives in the 
United States. Throughout the 
entire system these General 
Motors Diesels are doing a great 
job — notably in the Great 
Northern’s Rocky Mountain 
territory where powerful 5,400 
H. P. Diesel locomotives haul 
heavy mile-long freights over 
mountainous terrain. 


While the records these loco- 
motives have set up are 
evidence of the effectiveness of 
Diesel power as General Motors 
builds it—they are no less a 
tribute to the good work of the 
Great Northern’s maintenance 
organization. 


RAILWAY MECHANICAL ENGINEER 


Thirty General Motors Diesel freight 
locomotives operating on the Great 
Northern covered a total of 7,683,886 
miles from May 1941, when the first 
locomotive was placed in service, 


Following is a breakdown of performance for each locomotive: 


through October 31, 1946. During 


this time, they attained an average ` 


of 9,545 miles’ operation per locomo- 
tive per month with an average 
availability of 93.9%. 


1 Locomotive Month Miles Hours Hours 
Number ` Horsepower Delivered Operated Assigned Worked 


250 2700 5-41 872,279 31,826 30,017 
251 2700 4) 702,660 30,237 28,833 
252 2700 1045 * 122,225 5,932 5,810 
253 2700 10-41 735,728 30,221 28,636 
254 2700 “A"—10-41 

"B"—10-45 110,092 4,370 4,289 
255 2700 "A"—10-41 

“B'—10-45 109,170 ` 4435 4,366 
256 . 2700 10-45 112,523 4,524 4,512 
257 2700 1145 104,181 4,846 4,837 
258 2700 11-45 102,844 4,719 4,704 
300 4050 "A"—1045 

"B"—10-41 306,387 43,729 42,116 

"C"'—10-45 


301 4050 3-45 173,971 8,456 8,186 
302 4050 3-45 175,189 8,361 8,221 
303 4050 3-45 ` 171,143 8,264 8,094 
304 4050 3-45 170,090 8,137 8,009 
305 4050 4-45 171,160 8,197 8,055 
400 5400 12-43 257,538 19,376 17,998 
4 5400 1-44 242,472 18,256 16,919 
5400 1-44 290,051 15,759 14,565 

5400 3-44 276,409 15,377 14,024 

5400 3-44 273,967 15,037 13,899 

5400 5-44 251,981 13,685 12,556 

5400 6-44 244,499 13,642 12,379 

5400 6-44 247,458 13,494 11,371 

5400 6-44 245,017 13,380 12,168 

5400 8-44 229,814 12,228 11,235 

5400 9-44 216,287 11,309 10,502 

5400 10-44 216,620 11,387 10,649 

5400 10-44 214,261 11,299 10,501 

5400 3-45 164,579 9,007 7,745 

5400 3-45 173,291 8,824 8,147 

Total 7,683,886 408,314 ; 383,343 
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ELECTRO-MOTIVE DIVISION 
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BEATTY 


RAILROAD SHOP EQUIPMENT 


WITH SPECIAL FORMING DIES AND PUNCHING TOOL J 


JE 


=> 


No. 11-B HEAVY DUTY 
PUNCH offers exceptionally 
large die space, can be 
tooled to handle most com- 
plicated job in a single 
pass. Tooling of punch and 
spacing table always de- 
signed to the specific needs 
of the job to be done. 


PRESS BRAKE AND FLANGER, 
combination 40-ton Flanger 
and 300-ton Press Brake 
handles any type of plate 
bending required In car and 
locomotive repairs — flang- 
ing, V-bending, forming, 
pressing and straightening. 


CO-PUN-SHEAR provides a A 
combination of Punching, i Y 


Coping and Shearing tools ih 
assembled in working posi- hf REE y 
tion, driven by a single mo- ne ae, i 

tor and operated by inde- f 
pendent clutches. Designed 

especially for car repair 

shops. 


HYDRAULIC BULLDOZER de- 
signed to perform a wide 
range of forming, flanging 
and bending duties in rail- 
road car shops. 


Write for complete information on the BEATTY line of 
mechanical and hydraulic punches, presses, shears 
and spacing tables. 


BEATTY 


MACHINE & MFG. COMPANY 
N HAMMOND, INDIANA 
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mechanical engineer of the American Arch 
Company. In 1913 he was elected vice- 
president in charge of engineering. 


Personal Mention 


General 


Ermer A. Kuun, master mechanic of 
the Pere Marquette at Saginaw, Mich., 
has been appointed superintendent of mo- 
tive power, with headquarters at Grand 
Rapids, Mich, .Mr. Kuhn was born on 
May 2, 1897, and received his M. E. de- 
gree from the University of Pittsburgh in 
1921. He entered railroad service as a 
machinist in the employ of the New York, 
Chicago & St. Louis on July 1, 1921. He 
was appointed assistant engineer motive 


‘“power, Advisory Mechanical Committee, 


Chesapeake & Ohio, New York, Chicago 


_ & St. Louis, and Pere Marquette on De- 


cember 1, 1929. He became master 
mechanic of: the Pere Marquette at St. 
Thomas, Ont., on October 1, 1932, and 
was transferred to Saginaw January 1, 1937. 


W. R. Harrison, whose retirement as 
mechanical superintendent of the Atchison, 
Topeka & Santa Fe, with headquarters at 
Amarillo, Tex., was reported in the Feb- 
ruary issue, was born near Dardnelle, Ark., 
on September 4, 1881. On September 1, 
1896, he became an apprentice in the em- 
ploy of the Southern at Princeton, Ind, 
and served as a machinist on other railroads 
before he entered the service of the Santa 
Fe. He was appointed night enginehouse 
foreman in 1912, day enginehouse foreman 
in 1913; general foreman at Newton, Kan., 
on August 1, 1914; master mechanic at 
Chanute, Kan., on November 10, 1917; 
master mechanic at Argentine, Kan., on 
September 1, 1922; superintendent of shops 
at Albuquerque, N. M., on February 1, 
1934, and mechanical superintendent a‘ 
Amarillo on June 1, 1939. 


PauL O. Curisty has been appointed 
general superintendent of equipment of the 
Tennessee Central, with headquarters at 
Nashville, Tenn. Mr. Christy was born 
at Water Valley, Miss, on August 1, 
1898. He entered railroad service in 
June, 1912, as a call boy in the employ of 
the Illinois Central. He later held differ- 
ent clerical positions and subsequently be- 
came a machinist apprentice. In 1925 he 
was appointed night enginehouse fore- 
man; in 1930, general foreman; in 1937, 
assistant master mechanic; in 1938 master 
mechanic at Paducah, Ky., and in 1941, 
superintendent of equipment. Later in 1941 
he became general superintendent of 
equipment for the entire Illinois Central 
System, with headquarters in Chicago. In 
June, 1945, he took leave of absence, and 
in September, 1946, returned to the rail- 
road as mechanical inspector. He became 
general superintendent of equipment of 
the Tennessee Central on February 10. 


G. A. Hannon, rule instructor of the 
Canadian National, at Winnipeg, Man., has 
been appointed assistant superintendent and 
master mechanic of the Smithers division 
with headquarters at Prince George, B. C 
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STANDARD ENGINEERS — 


NOTEBOOK 


© Adhering agent in 
RPM Compounded Motor 
Oil keeps oil film on all 
parts after engine stops, 
even on cylinder walls. 


@ Rustproofing compounds 
prevent moisture that 
condenses on cooling 


parts from contacting 
metal. . 


© No rust is formed 
to scrape off when 
engine starts, and 
cause excessive wear. 


® Constant lubricant film 
Provides adequate and 
instant lubrication when 
engine starts. 


(mon 


This actual photograph shows 
how one HIGH-QUALITY 
MOTOR OIL "peeled" off al- 
most all of this test strip of 
steel when it was placed in 
corrosive - moisture conditions 
similar to those in a cooling 
engine. The oil concentrated 
at one spot and the unpro- 
tected surface quickly rusted. 


RPM COMPOUNDED MO- 
TOR OIL kept this strip bright 
and shiny, completely sealed 
against rusting, when it was 
exposed to the same condi- 
tions. 'RPM" compounds 
keep a constant rust-proofing 
lubricant film on engine parts 
at all times, whether they are 
idle or moving. 


; How RPM Motor Oil Rust-Proofs As It Lubricates 


| Rusting, caused by corrosive moisture, is the 
greatest source of wear in automotive engines 
(85%, according to some engineers). It can be 
controlled by using RPM Compounded Motor Oil. 


Additional compounding for "RPM," perfected by 
Standard of California scientists, provides a 
rust-proofing lubricant film on internal en- 
gine surfaces. The heaviest moisture conden- 
sation in idle or cold-running engines wiil not 
cut through it. 


“4 Other compounds in RPM Motor Oil give it ad- 
Z herent qualities so the film stays on parts at 
all times. They also loosen and remove gum 
and lacquer, lubricate hot spots, resist sludge 
g formation, bearing corrosion and stop foaming. 
j i Trademark RPM” Reg. U. S. Pat. Off. 
For additional information and the name of your nearest Distributor, write Standard of California, 225 Bush 


Street, San Francisco 20, Calif.; The California Oil Company, 30` Rockefeller Plaza, New York 20, N. Y.; The 


be" California Company, 17th and Stout Streets, Denver 1, Colo.; Standard Oil Company of Texas, El Paso, Texas. 
ie", 
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RECLAIM THEM 
WITH THE... 


INGHAM 


LEEVING 
OCESS* 


@ You no longer need to com- 

mit all crankshafts to the 
scrap heap because journals 
are badly scored or burned. 
Many can be renewed to man- 
ufacturers’ specifications by 
the new Bingham Sleeving 
Process. Saves thousands 
of dollars in motive power 
maintenance by prolonging 
crankshaft life. Let us send 
you the details. 


For prices and literature, write 
today to Department RME-1 


paxton 


DIESEL ENGINEERING COMPANY 
i | Omaha 5, Nebraska 


x Pat. Applied For 
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C. E. Stewart, master mechanic of the 
Northern Alberta at Edmonton, Alta., has 
been appointed superintendent of motive 
power and car equipment of the British 
Columbia district, with headquarters at 
Vancouver, B. C. Mr. Stewart was born 
at Detroit, Mich., and entered railroad serv- 
ice in 1906 as a machinist apprentice with 
the Canadian Northern, at Edmonton. After 
serving in the mechanical department of 
the Grand Trunk Pacific at various points, 
he was promoted to locomotive foreman in 
1914. In 1919 he was appointed general 
foreman. In 1938 he was granted a leave 
of absence to become master mechanic of 
the Northern Alberta. 


G. F. ScHuLL, superintendent of ma- 
chinery, with jurisdiction over the me- 
chanical department, of the Clinchfield at 
Erwin, Tenn., has retired. 


B. J. Peasiey, whose retirement as 
superintendent of motive power of the St. 
Louis Southwestern of Texas, with head- 
quarters at Tyler, Tex., was reported in 
the February issue, was born on Decem- 


B. J. Peasley 


F| | ber 21, 1867, at Terre Haute, Ill. He re- 
ceived his higher education at St. Viautus | 


College, Kankakee, Ill., and business col- 
lege at Burlington, Iowa. Mr. Peasley 
began his railroad career in 1883 as an ap- 
prentice machinist in the employ of the 
Chicago, Burlington & Quincy at Burling- 
ton, and subsequently held various minor 
positions with several roads. In 1908 he was 
appointed master mechanic of the Missouri 
Pacific at Ferriday, La., and in 1909, was 
transferred to De Soto, Mo. He was ad- 
vanced to superintendent of shops at North 
Little Rock, Ark., in 1914, and joined the 
St. L. S. W. of Texas as mechanical 
superintendent at Tyler in 1917. The fol- 
lowing year he became superintendent of 
motive power of the Vicksburg, Shreve- 
port & Pacific (now part of the Illinois 
Central), at Monroe, La., and in 1920 was 
appointed superintendent of motive power 
of the Cotton Belt. 


Ermer V. Myers, whose appointment as 
superintendent of motive power of the St. 
Louis Southwestern of Texas, at Tyler, 
Tex., was reported in the February issue, 
was born on February 2, 1897, at Whitney, 
Tex. He received his higher education 
through the International Correspondence 
Schools and an extension course of the 
University of Texas. Mr. Myers entered 
railway service in 1915 as a machinist ap- 


A ROOF © 
DOESN'T | 
PREVENT | 

RUST 


Idle ferrous metal equipment 


A 


_ 


7 
$ 


ERTEKES 


in storehouse stocks earns no 
income...may even cause 
revenue-slashing expense, if it 
is exposed to the costly attack | 
of rust. That is why maintenance 
engineers for many railroads 

always specify NO-RUST to 


protect storehouse stocks. g 


EASY TO APPLY... 
LONG-LASTING 


Any exposed ferrous metal surface 
can be treated with the varnish- 
thin protective layer of NO-RUST 
in jig-time . . . at substantial sav- 
ing in maintenance costs. More- 
over, one application will last 
indefinitely. 

NO-RUST is the safe, modern 
way to keep storehouse stocks 
ready for the road at all times.Cut 
upkeep costs on idle equipment. 
Specify NO-RUST for your shop. 

We specialize in railroad protective 
finishes; GRAPAK front end paint . . . oil 


stain and car sealer . . . VERNIX floor 
hardener .. . freight car primer and finish. 


kost- PAINT 


” AND OIL CORPORATION 


MINNEAPOLIS 13, MINNESOTA 
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prentice in the employ of the Gulf, Colorado 
& Santa Fe (part of the Atchison, Topeka 
& Santa Fe), and from 1918 to 1920 was a 


Elmer V. Myers 


machinist. He subsequently held positions 
with several roads, joining the Cotton Belt 
as a machinist in 1923. He held various 
mechanical positions until August 11, 1936, 
when he was appointed night enginehouse 
foreman. In October of that year he 
became lead machinist. He.was appointed 
erecting shop foreman in 1939; assistant 
general locomotive foreman in 1942, and 
general locomotive foreman in 1943. 


Jos Canzon has been appointed 
mechanical superintendent of the Pullman 
Company, with headquarters at Chicago. 
Mr. Cannon joined Pullman in 1913 as an 
electrician at Wilmington, Del., and later 
became an inspector. He was appointed 


John Cannon 


manager of the company’s shops at Wil- 
mington in 1936, and in 1942 was trans- 
ferred to Chicago, where he became junior 
assistant mechanical superintendent. As 
mechanical superintendent, Mr. Cannon 
will direct the activities of Pullman’s six 
major shops in Chicago, St. Louis, Mo., 
Buffalo, N. Y., Atlanta, Ga., Wilmington, 
Del., and Richmond, Calif. 


Al Penn, whose appointment as 
superintendent of the Atchison, 
& Santa Fe, with headquarters at 
, Tex., was reported in the Feb- 
was born at Chicago on No- 
venal 17, 1892. He entered railroad serv- 
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No. 4300 net expansion type 
head, P-8-B, for long sweep 
bends, 


Alretool makes a powerful tube 
cleaner for every type of tubular con- 
struction used in the Railway industry. 


Each Airetool cleaner head is equipped 
with New Form non-tracking cutters 
which do the job ahead of schedule — 
without tube damage. 


Write Airetool Manufacturing Com- 
pany, 314 S. Center St., Springfield, Ohio, 
for Railway bulletins on tube cleaners 
and expanders. 


Airetool Branch Line Cleaner 


No. 4200 Cleaner—No. 4140 Head. Completely re- 
moves all scale without taking down branch lines. 


No. 4325 Cleaner—GE Head. This special 
cutter head will not catch on stay bolts— 
will not bulge syphon walls. 


fhere Is an Airetool Cleaner 


and Expander for every type 
of tubular construction, 
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RUEMELIN GENERATORS 
for Railroad Sand-Klast Jobs! 


B ee i E E EE A S : £ 
RUEMELIN Blast Generators are used by leading railroads for cleaning cast- 


ings, freight cars, locomotives, tenders before re-painting; removing rust and 
scale from steam piping. Portable or stationary models. Sturdily built for 


trouble-free service. 


Easy to operate. 


Wet adapting nozzle attachment available at moderate price. 


Some of our users include— 


The Milwaukee Road 
l Missouri Pacific Railroad 
` Write for Bulletin 36-B. 


Seaboard Air Line 
Burlington Route 


RUEMELIN MFG. co. 


3982 NORTH PALMER STREET 


MILWAUKEE 12, WISCONSIN, U. S. A. 


MANUFACTURERS AND ENGINEERS A 
SAND BLAST and DUST COLLECTING EQUIPMENT 


Where runs are too short to justify the 
use of a spacing table, or where irregular 
plates must be handled, this modern 
Thomas Duplicator is ideally adapted. It 
affords rapid, precision duplication of 
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-- for punching, 
slotting and 
notching of 

plates 


One-man Operation; Positive Control; 
Quick, Accurate Positioning 


holes, notches or slots, and will speed 

production in car-shops, bus and truck 

building plants and in numerous other 

fabricating operations in varied industries. 
Write for Bulletin 312 


ah th “ome 


1 


am hfe 


{ MACHINE MANUFACTURING COMPANY P 


DRSI UOA: OS, PA. 


ice on May 13, 1910, as a boilermaker ap- 
prentice in the employ of the Gulf, Colorado 


A. J. Hartman 


& Santa Fe at Cleburne, Tex. He was suc- 
cessively, boilermaker, boilermaker appren- 
tice instructor, night enginehouse fore- 
man, machinist gang foreman, and gen- 
eral foreman until May 1, 1923, when he 
was appointed master mechanic at Newton, 
Kan. On December 1, 1945, Mr. Hartman 
was transferred to Albuquerque, N. M, 
where he served until his appointment as 
mechanical superintendent. 


L. F. Munson has been appointed as- 
sistant mechanical superintendent of the 
Pullman Company, with headquarters at 
Chicago. 


Joun W. Leonarp has been appointed 
superintendent of passenger transportation 
of the Pennsylvania, with headquarters at 
Philadelphia, Pa. Mr. Leonard was born 
at Brooklyn, N. Y., on December 3, 1898, 
and attended Haverford (Pa.) School and 
Haverford College. After service with the 
U. S. Marine Corps during World War I, 
he served as timekeeper and office engineer 
with the Walter R. Cliffe Company, general 
contractors, at Philadelphia, and with the 
Dravo Contracting Company, Pittsburgh, 
Pa. He entered railroad service in 1923 as 


John W. Leonard 


a special apprentice for the Pennsylvania at 
Altoona, Pa., becoming motive-power M- 
spector at Harrisburg, Pa., in 1926. In 
1927 he was appointed gang foreman, Har- 
oal Engineer 
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COMBINATION 
PASSENGER- 
BAGGAGE 


2 GAS MOTOR CARS 


5 GAS-ELECTRIC 
MOTOR CARS 


ALL HAVE 
è Electric Lighting 
e Hot Water Heating 
© Westinghouse Air Brakes 


GAS TYPE 


Engine: Brill 6 cylinder 250 H.P. 

Control: Double end 

Fuel Capacity: 225 gal. 

Seating Capacity: lcar, 60 persons 
lcar, 62 persons 


GAS-ELECTRIC TYPE 


One car has been used as trailer 
car, and has no motor equipment. 
Engine: 3 cars 2 Winton 110, 350 

H.P.; 1 car Brill, 250 H.P. 
Control: Double end 
Fuel Capacity: 3 cars 300 gal.; 
1 car 225 gal. 
Capacity: 4 cars 73 plus 
lbs. baggage 
1l car 62, or 59 plus 
6000 lbs. baggage 


CONSULT 


E. J. LAMNECK 
General Purchasing Agent 
The Pennsylvania Railroad Company 
1752 Broad Street Station Bldg. 
Philadelphia 4, Pa. 


Formal bids should be submitted to Mr. Lamneck 
not later than April 15, 1947. 
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risburg enginehouse and in 1928 enginehouse 
foreman at Lancaster, Pa. He later served 
as assistant enginehouse foreman at Altoona 
and Camden, N. J., successively. In 1936 
he was appointed assistant master mechanic 
at Harrisburg; in 1937, master mechanic at 
Camden and in 1938 assistant engineer 
motive power at Philadelphia. In 1939 he was 
transferred to Chicago as master mechanic 
and in 1940 became assistant superintendent 
freight transportation at Pittsburgh. Mr. 
Leonard was appointed superintendent of 
the Monongahela division at Pittsburgh 
later in 1940, and was transferred to the 
Erie and Ashtabula division at New Castle, 
Pa., in 1941; to the St. Louis division at 
Terre Haute, Ind., in 1943, and to the 
Eastern division at Pittsburgh in 1946. 


Rosert JAMES NEEDHAM, mechanical and 
electrical engineer of the Central region of 
the Canadian National at Toronto, Ont., 
has retired after many years of service. 


R. W. Rocers, assistant general man- 
ager of the Seaboard Air Line, has been 
appointed chief mechanical officer, with 
headquarters as before at Norfolk, Va. 
Mr. Rogers was born at Culloden, Ga., 


R. W. Rogers 


on December 4, 1887. He entered railroad 
service on July 1, 1907, as a bookkeeper 
in the office of the auditor of the Atlanta 
& West Point. In March, 1908, he went 
with the Seaboard Air Line as file and 
voucher clerk at Abbeville, S. C., subse- 
quently serving as roadway clerk at Mon- 
roe, N. C. In October, 1909, he became 
chief clerk to division engineer at Atlanta, 
Ga. in March, 1911, chief clerk to superin- 
tendent at Atlanta, and in March, 1924, 
trainmaster at Atlanta. He was appointed 
superintendent of the Georgia division at 
Atlanta in July, 1926, and was transferred 
to the North Carolina division at Hamlet, 
N. C., in September, 1934. In May, 1938, 
Mr. Rogers became assistant general man- 
ager at Savannah, Ga., and in June, 1939, 
assistant general manager at Norfolk. 


Dean F. Wiley, assistant vice-presi- 
dent of the New York, New Haven & 
Hartford, has been appointed vice-president 
in charge of operating, maintenance and en- 
gineering, with headquarters at New Haven, 
Conn. Mr. Willey was born on August 
5, 1896, at Manchester, N. H., and received 
his education at Manchester High School, 
Phillips Exeter Academy (1915), and the 
Massachusetts Institute of Technology 


BRICKSEAL 


A 


REFRACTORY Ct COATING 


WHEN 
COLD 


Brickseal becomes flint 
hard as it cools — 
protects walls from 
damage. 


PPLIED LIKE PAINT—Brickseal, a com- 

bination of high fusion clays and 
metal oxides, protects refractories . . . 
Preserves brickwork . . . prevents crack- 
ing, spalling and flame abrasion. 

When heated, Brickseal deeply pene- 
trates the pores and joints of the bricks 
and forms a highly glazed ceramic coating 
for refractory walls. 

Brickseal is also used as a bonding 
material; it produces a tight brick-to-brick 
joint and welds the wall into one solid 
unit. Write for illustrated booklet; ask 
for a demonstration. 


Brickseal is semi-plas- 
tic when hot allowing 
it to expand and con- 
tract with the furnace 


BRICKSEAL 


REFRACTORY COATING 
5800 S$. Hoover St., Los Angeles, Calif. 
1029 Clinton St., Hoboken, N. J. 
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(1920). He entered the employ of the New! Hoboken, N. J., on March 16, 1939; super- 
Haven in June, 1920, as assistant en- 4 visor floating equipmént at Delmarva on 
gineer in the test department. On April 1, April 1, 1940; assistant master mechanic 
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Photo courtesy Automatic Transportation Compony. 


It’s human nature to want to beat the drums a 
bit when something you've put your sweat 
and capital into for years begins to pan out. 
We've been developing Silicone Insulation 
for years and giving silicone insulated motors 
the toughest testing electrical engineers 
could devise. We know it’s the best electrical 
insulation there is. That confidence is now 
being justified. 

Automatic Transportation Company of Chicago 
has announced that all of their new industrial 
trucks will be powered by DC Silicone 
Insulated motors and lubricated with DC 
Silicone grease. That means a lot to us—and 
to you too. Engineers estimate that 20 to 
50% of manufacturing costs goes into 
material handling. It costs you about $300, 
for example, to have a truck out of service 
while an armature is rewound. 


Automatic Transportation is taking out 
insurance against such losses for you, by 
using Silicone Insulation. That kind of insur- 
ance is really necessary because there is no 
control over the kind of service industrial 
trucks get. They may have to lift 1,500 or 
35,000 pounds. They may be used con- 
stantly or only part time. They may run over 
smooth floors or rough ones. A 2% grade 
doubles the torque on the motors. 


That's why Automatic uses the best insulation 
there is. They put the best grease they can 
buy in the bearings. That's the DC 44 sili- 
cone grease, because it won't bleed into the 
windings or brushes. They also cushion the 
solenoid coils with Silastic*. Taken alto- 
gether, it’s a nice example of how a con- 
scientious, enterprising company can improve 
its product by using Dow Corning Silicones. 
These heat-stable, water-proof materials 
are described in Catalog No. W 1-4. 

TRADE MARK, DOW CORNING CORPORATION 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Chicago: 228 N. La Salle St. 
Cleveland: Terminal Tower 
Los Angeles: 634 S. Spring St. 
New York: Empire State Bidg. 
In Canada: Fiberglas Canada Lid., Toronto 
In England: Albright and Wilson, Ltd., London 
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1923, he was appointed general material 
supervisor; in October, 1923, mechanical 
inspector; in November, 1923, foreman me- 
chanical inspector at Boston, Mass. ; in July, 
1924, acting general foreman; on Novem- 
ber 1, 1924, general foreman; on Sep- 
tember 16, 1925, assistant to superintendent 


Dean F. Willey 


of shops at Readville, Mass.; on May 16, 
1930, special mechanical assistant at New 
Haven; in January, 1937, mechanical super- 
intendent; in May, 1941, general mechanical 
superintendent; in November, 1944, assis- 
tant general manager, in charge of 
engineering, maintenance, and mechanical 
departments; and in June, 1946, assistant 
vice-president. 


Master Mechanics and 
Road Foremen 


D. Beatu has been appointed master me- 
chanic of the Manitoba district of the Ca- 
nadian Pacific. 


ATCHISON, Topeka & Santa FeE.—The 
master mechanic’s office of the Arizona 
division of the Atchison, Topeka & Santa 
Fe, which has been located at Needles, 
Calif., since 1902, has been transferred to 
Barstow, Calif. 


W. J. Hottoway, road, foreman of en- 
gines of the Canadian Pacific, at Kenora, 
Ont., has been appointed division master 
mechanic, with headquarters at Edmon- 
ton, Alta. 


H. E. LEHNHERR has been appointed as- 
sistant master mechanic of the Kansas 
City terminal division of the Missouri 
Pacific, with headquarters at Kansas City. 
Mo. 


Maurice H. LINGENFELTER, who has been 
appointed master mechanic of the Pennsyl- 
vania, with headquarters at Indianapolis, 
Ind., as announced in the January issue, 
was born on July 22, 1902, at Altoona, Pa. 
He is a graduate of Cornell University 
where he attained the degree of mechanical 
engineer in 1926. He entered the employ of 
the Pennsylvania on June 1, 1920, as a 
machinist apprentice. He became a special 
apprentice on August 5, 1925; motive- 
power inspector on August 24, 1928; gang 
foreman on September 2, 1928; assistant 
foreman on January 16, 1937; foreman at 


at Erie, Pa., on April 16, 1942; assistant 
master mechanic, Pittsburgh division, on 
November 8, 1943, and master mechanic 
at Indianapolis on November 16, 1946. 


E. J. Lemieux, master mechanic of the 
Canadian Pacific, with headquarters at Ed- 
monton, Alta., has retired after 43 years 
of railroad service. 


Wittram M. Martin, who has been ap- 
pointed master mechanic of the Elgin, Joliet 
& Eastern at Gary, Ind., as noted in the 
January issue, was born on February 12, 
1901, at Lafayette, Ind. He received his 
B.S. in mechanical engineering at Purdue 
University in 1924 and entered railroad 
service as a special apprentice in the em- 
ploy of the New York Central on Novem- 
ber 1, 1925. He became a special appren- 
tice on November 1, 1925, and was pro- 
moted to the position of gang foreman at 
Elkhart, Ind., on November 1, 1928. From 
October, 1930, until August, 1933, Mr. 
Martin held various mechanical positions 
with the Chicago, Indianapolis & Louis- 
ville. He was then appointed assistant 
night enginehouse foreman at Bloomington, 
Ind., and in January, 1938, became night 
enginehouse foreman at Indianapolis, Ind. 


W. M. Martin 


From August, 1939, until October, 1942, 
he served in various positions in the re- 
search and mechanical standards depart- 
ment and as assistant master mechanic of 
the Union Pacific at Omaha, Neb. He 
entered military sérvice in October, 1942, 
as a captain, serving as master mechanic 
and superintendent of equipment with 
Headquarters Third Military Railway 
Service in Iran and attaining the rank of 
Lieutenant Colonel. He was separated 
from the service in October, 1945, and on 
November 15 of that year was appointed 
general foreman of the Elgin, Joliet & 
Eastern at Gary. He became master me- 
chanic on December 1, 1946. 


J. AurELE Pouriot, who has been ap- 
pointed road foreman of engines of the 
Canadian National at Parent, P. Q., as 
announced in the January issue, was born 
on February 14, 1898, at Fall River, Mass. 
He is a graduate of St. Patrice Business 
College, Riviere du Loup, P. Q. (June, 
1914). He entered railway service on 
July 15, 1915, as a call hoy in the employ 
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of the Intercolonial Railways at Riviere du 
Loup. He became a locomotive fireman at 
Bridge, Que., on January 11, 1916; locomo- 
tive engineer on January 11, 1918; road 


ESG 

J. A. Pouliot 
foreman of engines on January 22, 1946; 
locomotive engineer on April 22, 1946, and 
road foreman of engines on November 16, 


1946. Mr. Pouliot served with the 3rd 
C. E. R. B. during the first World War. 


W. Stewart has been appointed master | 


mechanic of the Saskatchewan district of 
the Canadian Pacific, with headquarters at 
Moose Jaw, Sask. 


Electrical 


W. D. Tay tor has been appointed elec- 
trical engineer of the Central region of the 
Canadian National with headquarters at 
Toronto, Ont. Mr. Needham was born at 
London, Ont., in 1882 and received his B.S. 
degree from McGill University in 1910. 
He was foreman operator of the Detroit 
Edison Company from 1910 to 1911. In 


1911 he became electrical engineer of the | 
Grand Trunk, and in 1919 mechanical and 


electrical engineer for the same road and, 
later, the Canadian National. 


Shop and Equipment 


C. F. Hayes, motive-pewer inspector, 
Clifton Forge division, of the Chesapeake 
& Ohio, at Clifton Forge, Va., has retired. 


E. W. BracKMAN, traveling fireman, has 
been appointed motive-power inspector, 
Clifton Forge division, of the Chesapeake 
& Ohio, at Clifton Forge, Va. 


Obituary 


ELwoop McAree Parais, chief chem- 
ist of the West Albany laboratory of the 
New York Central system, died on Janu- 
ary 31, at Albany General hospital, Al- 
bany, N. Y. Mr. Paradis was born at 
Stockton, Md., on April 19, 1889, and was 
a graduate of the Maryland State College 
in June, 1908, with a B.S. degree in chem- 
istry. He was employed by the Penn- 
sylvania from 1908 to 1913 as chemist and 
went with the New York Central system 
on August 1, 1913, as first assistant chem- 
ist at the Collinwood laboratory. He was 
appointed foreman of the chemical lab- 
oratory at. Collinwood on June 1, 1916, 
and chief chemist at the West Albany lab- 
oratory on October 1, 1917. 


Rai Mechanical Engineer 
MARCH, 1947 


BEST! FOR 


LIGHT DUTY SPEED! 


High Speed at Low Cost No. 4B 


For tool room, stock room, or mainte- 
nance shop, this 6” x 6” capacity hack 
saw is superior to anything in its price 


| class. Embodies similar design principles 


and features of MARVEL Heavy Duty 
production saws. Cuts a 2” standard pipe 
in 30 seconds—a 5” round piece of machine 
steel in 8 minutes! 


2-Speed and 4-Speed for applications 
where materials of different hardness and 
alloy characteristics are to be cut. MAR- 
VEL 4B is available in 2-Speed and 4-Speed 
models. Built-in work tracks for holding 
outer end of bars are also available for 
all models, 


ARMSTRONG-BLUM MFG. CO. 
“The Hack Saw People” 
5700 BLOOMINGDALE AVENUE, CHICAGO 39,_U.S.A. 


If you have a SPECIAL PROBLEM 


in any of these operations, where 
precision work is demanded and 
where greater production at man- 
hour savings is paramount— 


* BORING—rough, semi-finish 
and finish * MILLING (special 
types)* STRAIGHT LINE 
DRILLING * UNIVERSAL AD- 
JUSTABLE SPINDLE DRILL- 
ING * HONING * TAPPING * 
REAMING * COUNTERBOR- 
ING * VERTICAL AND WAY- 
TYPE EQUIPMENT... 


then a Moline Multiple Spindle 
Specially Designed machine tool 
is your answer. Moline tools are 
ruggedly built and engineered to 
fit your PARTICULAR require- 
ments, they’re made to last for 
years, they're easy to change over 
to other jobs, they do better work 
at less cost and stand up to it 
longer. 


For YOUR special problem, go 
“HOLE-HOG,” write us for any 
information you may need. 


MOLINE TOOL COMPANY 


100 20th Street 


Moline, Illinois 
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TERE 


NEW YORK CENTRAL 


BRAZILIAN NATIONAL 
DEPT. OF RYS. 


Type 4-8-4 
Maximum Tractive 
Power. __._.-- 30,700 Ibs. 


Type 4-8-4 Wah: of Engine nd i 
; ; Tender_____- 100 Iba. 
RUTLAND RAILROAD iy ocelot fice: 'i 
Type 4-8-2 Weight of Engine and č 
Maximum Tractive Tender...... 816,409 ibe. (ere | Boao SA. acos z 
Power - - - - -54,300 Ibs. Firébox—Length and y 
Weight of Engine and Width... .15114” x 961” 
‘ender_____ 555,700 Ibs. Grate Area...... 101 sq. ft. 


Boiler Pressure... .275 Ibs. 


GW Sieh Teter 


OW in mainlineservice, these modern Standard 
Stoker equipped locomotives are demonstrat- 

ing their capacity to maintain efficient perform- 
ance under maximum operating conditions. Even 


THE STANDARD STOKER COMPANY, INC: 


NEW YORK è CHICAGO e ERIE è MONTREAL 


though a vast difference exists in the size and 
steam requirements of modern power, there is 4 
dependable Standard Stoker to meet each specific 


firing problem. 
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SAVES A LOT OF 
CUTTER TROUBLE 


CINCINNATI No, 2 Cutter and Tool Grinder. 
Complete specifications may be obtained 
by writing for catalog M-962-4. 


In the machine shop, you can tc 
that stitch in time by sharpe 
your cutters before they are €; 
sively dull. This condition can rea 
be determined by frequently exam: 
ining the cutting edge, and noticing the finish 
produced (it grows progressively rougher as the 
cutting edge wears). @To assure long cutter life 
and the lowest cost per part milled, it’s better ` 
to sharpen too often than wait too long. And 
there's no better machine to keep your cutters 
in A-1 condition than a cincinNnaTI No. 2 Cutter 
and Tool Grinder. Two examples are illustrated 
here—sharpening a carbide tire boring tool, and 
sharpening a steep angle helical mill. The 
CINCINNATI has many features (and extra attach- 
ments, too) for sharpening a wide variety of 
cutters; shell end mills, face mills, stagger tooth 
cutters, taps, radius cutters, shaper and planer 
tools, etc. Write for complete information on this 
versatile cutter and tool grinder. And if you 
would like to have a few hints on cutter sharp- 
ening, ask for free bulletins M-1296 and M-1377. 


CINCISSNATI 
CINCINNATI 9, OHIO, U.S. A. 
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Some Design Aspects of 


Hopper-Car Construction” 


lr was the writer's privilege to witness some of the 
operations in the Chicago, Milwaukee, St. Paul & Pacif- 
ic’s shop which are illustrated in Mr. Rex’s excellent 
paper. They typify progressive engineering, sound 
production planning and excellent shop management, 
all centered on welding. These operations also empha- 
size some statements of Mr. Leland E. Grant, engineer 
of tests, C.M.St.P. & P., who appropriately says, ‘‘Maxi- 
mum economy in construction combined with good 
serviceability will be obtained only when the welding is 
properly engineered.” 

It is the purpose of this discussion to emphasize certain 
aspects of welding and corrosion-resistant, high-strength 


Fig. 1—Typical surface of Cor-Ten steel after ten years of service— 
Riveting has made a shelf at the bottom of the side sheet which 
traps fines that catch moisture and generate ferric sulphate 


steels as related to design and durability. Fig. 1 is an 
interior view of a riveted corrosion-resistant, high- 
strength steel hopper car after ten years of service. The 
side sheets were: 345 in. as compared to the %@ in. or 
14 in. employed for copper-bearing steel. At the ledge 
formed by the riveted connection between the hopper 
sheet, side sill, and side sheet, there is local corrosion 
due to the accumulation of fines, the trapping or mois- 
ture between the faying surfaces and electrolytic effects, 
as explained later. This local corrosion has destroyed 


* Discussion of paper on “Welded Freight Car Construction” presented 
by R. L. Rex, railroad mechanical specialist, Air Reduction Sales Com- 
pao. New York, before a session of the Railroad Division, American 
Nelding Socicty, at Atlantic City on November 18, 1946. An abstract of 
Mir., Rex’s paper. appeared on page 132 of the March, 1947, issue of the 
Railway Mechanical Engineer. s 
t Metallurgist and welding engineer, Alloys Development Company, Pitts- 
Tteurgh, Pa. 
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By W. B. Brookst 


A discussion of the effects of 
stresses and drainage on the 
corrosion and cracking of 
steel plates and the value of 
welding in eliminating them 


„about one-third of the thickness of the side sheet and 


it is starting to fail by corrosion-fatigue in some cars. 
Several inches above this riveted joint, the sheet retains 
its original nominal thickness. 

We might properly regard this condition as an example 
of stress concentration or “notch effect” caused by cor- 
rosion. Welding can obviously correct this corrosion 
notch. A “design notch” is illustrated in Fig. 2. It 
occurs at the re-entrant angle. Trouble was noted at 
this point in all the cars of this series examined. This 
is another case of corrosion fatigue which can be elimin- 
ated by proper design involving welding. 

Because of its electrolytic character, the corrosion 
process has an irregular intensity over the surface on 
which it is acting. The bottom of the irregularities 


Fig. 2—Another interior view of a Cor-Ten car after ten years of 
service—There is stress concentration at the re-entrant angle, a 
trouble that was noted at this point in all the cars examined 
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formed by corrosion are points of stress concentration, 
and therefore points of relatively higher corrosion rates. 
Energy relationships alone would give high rates, but in 
the case of repeated dynamic loading, mechanical effects 
are more important. Stresses, even within the elastic 
range, are sufficient to break the film of corrosion prod- 
ucts, thereby exposing fresh metal. This condition is 
illustrated in Fig. 3. As the depth of the attack increases, 


ALTERNATING STRESS NO STRESS 


Fig. 3—Stresses break the corrosive film and expose fresh metal 


electrolytic effects become more pronounced ; the bottom 
of the depression or pit becomes increasingly anodic 
with respect to the surrounding area, and cracking 
ultimately results. Cracks occur even in cases where 
the general corrosion attack does not appear to be severe, 
provided there are high repeated stresses. 

Metals possess a definite endurance limit only when 


tested as polished specimens in dry air. This endurance- 


limit is reduced by irregularities caused by corrosion, 
faulty design, and faulty fabrication. Fig. 4 shows that 


FATIGUE WITHOUT CORROSION 


STRESS RANGE 


LOGARITHM OF NUMBER OF STRESS CYCLES 


Fig. 4—Effect of corrosion on fatigue behavior of metals 


where corrosion is present, there can be no corrosion 
fatigue limit. The S-N curve under corrosive condi- 
tions never becomes flat. 

While the horizontal ledge, noted in Fig. 1, provides 
a source of severe localized corrosion due to fines and 
dirt resting upon it, lapped joints in general promote 
corrosion. They interfere with drainage of the surface. 
Moisture is trapped between their fraying surfaces and 
electrolytic differences between them and bare metal 
cause concentration cell corrosion as illustrated in Fig. 5. 
Butt welding obviously eliminates this condition as shown 
in Fig 6. Corrosion products and, in some cases, the 
accumulation of salts build up stresses in the rivets and 
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Fig. 5—Two types of concentration cell corrosion common to lapped 
joints 


plates. A special case of this is the stress corrosion 
cracking of boilers known as caustic embrittlement. 
Welded boilers constructed of fully aluminum-killed steel 
and stress relieved may be expected to be virtually free 
of caustic embrittlement. 

Recently, some of these factors have been given serious 
study resulting in the design of an all-welded light- 
weight hopper car of high-strength corrosion-resistant 
steel with smooth self-draining interior surfaces. Material 


UNIFORM-METAL- ION-AND—OXYGEN— 


-CONCENTRATION OVER -ENTIRE — 


“SURFACE-OF_BUT T—WEL DED JOINT— 


NO LAPPED SURFACES TO CAUSE 
CONCENTRATION CELL CORROSION 


Fig. 6—Butt welding eliminates cause of corrosion at joint 


- costs for this car were within ten dollars of those for 


a standard riveted copper-bearing steel car of the same 
type but weighing three tons more and carrying three 
tons less. Such a car lasts 14 to 15 years before require- 
ing heavy repairs. It is estimated by the writer that 
the welded Cor-Ten car, Fig 7 will last at least 25 years 
before needing repairs. In the face of rising costs, 


Fig. 7—Welding and high-strength corrosion-resistant steel are com- 
bined in this all-welded car to save 6,540 Ib. over conventional design 


engineering progress of this kind will be of material 
assistance in maintaining our railroad industry in a 
healthy condition. 
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Locomotive Inspection Report 


THE thirty-fifth annual report of the Bureau of Loco- 
motive Inspection, Interstate Commerce Commission, is- 
sued recently by Director John M. Hall, covering the 
work of the bureau during the fiscal year ended June 
30, 1946, indicates a percentage increase in the number 
of locomotives—both steam and other than steam—that 
were inspected and found defective during the period. 
In the case of steam locomotives, there were, during the 
fiscal year, 101,869 locomotives inspected which was a 
‘decrease of 14,110 as compared with the previous year. 
Of these 11,337 or 11 per cent of the total were found 
defective and 690 were ordered out of service. 

In the case of locomotives other than steam, there were 
10,908 inspected during the period. Of these 499 or 4.6 
per cent were found defective and 17 were ordered out 
of service. 

The year covered by the report was particularly, un- 
favorable in the matter of accidents and casualties caused 
by the failure of some part of the steam locomotive boiler. 


Table I—The Number of Locomotives in Service, the Number 
Inspected and the Conditions Found 


STRAM Locomotives 


Year ended June 30— 


1946 1945 1944 

Number of locomotives for which reports were 
Bled: 4 ca RE eka eeS 8 43,019 43,297 
Number inspected .........cseee00 115,979 117,334 
Number found defective 11,975 12,710 
Percentage inspected found defective ........ 11 10 11 
Number ordered out of service ....-ssescoveees 690 506 630 
Number of defects found .........-ceescecece 56,541 53,367 56,617 


Locomotives OTHER THAN STEAM 


Year ended June 30— 


1946 1945 1944 

Number of locomotive units for which reports 

were filed ...essssosesseeesoe ER 6,616 6,094 5,139 
Number inspected ......ssssesosecescoccoeo « 10,908 9,888 7,711 
Number found defective .........cseeececccves 499 447 378 
Percentage of inspected found defective . 4.6 4.5 4.9 
Number ordered out of service 17 16 9 
Number of defects found .......---escevccees 1,212 1,026 


Increase in the number of de- 
fective locomotives found by 
the Bureau’s inspectors during 
the year ended June 30, 1946 
—Number of boiler explosions 
and resultant damage increase 


Explosions and Other Boiler Accidents 

Eighteen boiler explosions occurred in the fiscal year ; 
all were caused by overheating of the crown sheets due to 
low water. Ten employees were killed in these accidents 
and 22 employees were injured. There was an increase 
of 10 in the number of boiler explosions, an increase of 1 
in the number of employees killed, and an increase of 10 
in the number of employees injured 
compared with the preceding year. 

Two of the explosions occurred 
on locomotives hauling hospital 
trains, two occurred on locomotives 
in passenger-train service, 11 oc- 
curred on locomotives engaged in 


et Pee freight-train service, and three oc- 
113065 113-281 oses curred while the locomotives were in 
11,901 10970 9570 charge of engine watchmen. 
487 474 560 One of these accidents, in which 
51,350 44.928 37,691 two employees were killed, occurred 
on the leading locomotive of a 
double-header which was hauling a 
1943 1942 1941 hospital train at an estimated speed 
4,351 3,957. 3,389 of 20 m.p.h. The boiler was torn 
6,847 6.728 5,558 from the running gear, struck the 
44 k Ki adjacent track, then bounded and 
849 928 905 came to rest about 350 ft. from the 


There was a total of 156 accidents 
attributable to such causes during 
the period, an increase of 15 over 
the previous 12-month period. In 
these 156 accidents ten persons were 


Table II—Accidents and Casualties Caused by Locomotive 


Parts and Appurtenances 
STRAM LOCOMOTIVE, INCLUDING BorLER, on TENDER 
Year ended June 30— 


h ie 1946 1945 1944 1943 1942 1941 
killed and 165 injured. Number of accidents, sssssseeneterrnnun ee 419 410,403,319 222, 153 

i i Percent increase or decrease from previous year f Bs 6. a 45.1 
__ Similarly, there was an increase tercent in persons killed a icccueecia oo eaaa aS 10 20 35 27 34 i5 
in both the number of accidents and Percent increase or decrease from previous year 50.0 20.0 74 20.6 126,78 16,7 

ens ured co ccecccccvce esee © 
the number of persons injured as Percent increase oF de ease from previous year 2.2! 7.9 24.91 64.31 24.7 19.1 
the result of a failure of locomotives : 
other than steam. During the fiscal Stream Locomotive Borza? 
period there were 38 such accidents Year ended June 30— 
which fortunately did not result in 1946 1945 1944 1943 1942 1941 1915 1912 
any loss of life but did result in in- Number of accidents... +..+++- e E e aa 129 81 43 0424 856 
H e m: MS KIlled ...esecsee J 
juries to 56 persons. . Number of persons injured .....] 165 154 19% 13 83 64 467 1,005 
The report called attention to the - . 
fact that the fiscal year covered by Locomotives Orner Tuan STEAM 
this report is the first year in the Year ended June 30— 
, = . 

35 years’ history of the bureau in 1946 1945 1944 1943 1942 194] 
which no deaths occurred in any Number of accidents «= 5-++.s..0eseescescres 38 29 17 15 9 11 
accident other than boiler explosions Number of persons injured s........ 00, 56 40 23 i8 9 ii 
caused by the overheating of crown ——— 
sheets. ‘rhe original act applied only to the locomotive boiler. 
Railway Mechanical Engineer 169 
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Table I1I—Accidents and Casualties Resulting from 
Locomotive Failures 


Steam LOCOMOTIVES AND TENDERS AND THRIR APPURTENANCES 


Year ended June 30— 
ital EOE 


phe. 2 
1946 1945 1944 1943 1942 
. a 
Part or appurtenance which caused z 3 2 z z z 2 z 
ER, szigagiisigulsi! 
3 R 8 BR + §$ 5S 2 K z Se 
C 5 <# Se ete me Fc gS 
Air reservoire o... o.oo nn. R a Mees e a a e ee a ey 
No O Bie OB WOR E BY oe a a 5 
Arch tubes spior 0.0... serp eee e gaS a efor” «whose “Fare Wo ae, YZ Se ee She 4 
Ashpan blowers 1 O BS CY ge ak le ) ees 11 
J eres 1 1 A o ; Š 1 ; $ Pe i l l 
Bl ff k; 15 16 7 ee “th 
Boiler. checks 8 8 6 $ 7 9 9 8 1 7 3 3 
Boiler explosions: 
A. Grell explosions jawed STAs te 
B. Crown sheet; low water; no 
contributory causes found .... 15 7 20 7 9 11 12 7 19 19 22 48 & 18 11 
C: Crown sheet; low water; 
fecta found a 3 3 2 1 1 7? $ 48 4.. 6 5 5 
D. Miscellaneous firebox fail- : 
ures ossei SERERE RIIE TEN Das 1 1 Teina ah 2. fe AB eas 2 
Brakes and brake rigging ........ 10... 12 10 .. 10 12 . 12 1 .. 13 4 1 3 
Couplers socdoon dere’ eimaasri ud S .. 5 5 . 66. 9 3. 3 3 .. 3 
Crank pins, collars, et cetera ...... § . S$ § 147. 9 6 19 1... d 
Crossheads and guides ............ Bete ISO G22 cig 6305" 288-22 Bi e, TA atd a iil 
Cylinder cocks and rigging ........ | er 1 D a e E E er os ae 1 
Grlinder heads and steam chests bes De a EOD es DS ae IS SS 
ome Caps .... Ri ie, ue Ce a OR e a ee AS SG ok a ao hia 
Draft appliances 24 ase AA 2 ser as aa O eee ae 
Draw gear ...... 1 .. 1 H . 2 l . l l l aS 
i Aveta etcetera Oi 12 5 [2 68g 9 8 12 10 ia 
2 il dż ij 2 7 eae 4 i g 
, ie Ie ax l ee ee ee eae 1 1 
r 1 1 ° 1 i ee 1 2) Tess 3 3 3 
” 25 1? .. 17 19 . 19 18 18 12 12 
.. 20 26 1 25 14 .. 14 18 18 10 10 
TEF E E ee n 4 4 1 1 
. 14 12 . 12 8 5 8 7 . 7 4 ʻ 4 
a oe ae dy eg ek ake! TR eae OBE, SB OD 
æ 5 4. 4 5. 5 7. 7 § 4. 5 
Tr e eer eds “Bees Bowe oh ca DRS A 
lewis RTS ST. 78 3002 I Cp cb i 4a 
oe 1 5 2 6 4 3 4 2 > 3 3 1 5 
as De es E T tans wte T T 
. 11 13 .. 13 16 - 16 14 . 14 19 .. 19 
Rods, main and side ............. Pose OD Dye Ae OF 2 PS Oe e 5 
Safet a E ce Melce tt ase We VR Se Oe Ra Cae ee aoe Gee he Ga Ga Be wae SE 
Sanders sche oleae AAE E NEA 4 .. 4 8 .. 8 12 .. 12 2 7 2 2 4, 2 
Side bearings ..................004 ae Hasty Aas Seu, ce hiv aeaa abd ERU ety een e 
i spring rigging ........ 6 .. 7 5 1 4 6 2 8 7 8 2... 2 
Squirt. hose ° = ie r R k PAAS 14 .. 15 23 .. 25 21 .. 22 16 16 7 1 6 
Staybolts o IIIN] EOE Pw. 1 04 1) 4 4 TT 4 4 2 2... 
Steam piping and blowers ......... 15 .. 15 12 .. 14 02 14 9 15 6 1 § 
Steam valves ............ ee t a TARE: Y. ay E r 7 7 9 10 5 1 4 
Studs ccsseecan ss 1 : 1 a is S30 he 1 Pool. say 1 
Superheater tu 26 2 4.. 6 2 2 4 S A2 uo fo 
Throttle glands ... 1 A V2 8 2 2 een ach : A 1 
Throttle leaking . 1 y 1 2 3 1 1 1 De ASR 9 Pade ood 
Throttle rigging ... xé Pr 15 . 16 6 .. 6 9 9 4 4 4.. 4 
Trucks, leading, trailing, or tender 10 .. 12 5 1. s5 § ` 5 3 4 11 3 1I 
Valve gear, eccentrics, and Biois 7. 7 7 . 7 10 1 9 3 K S E 
Water glasses .....cecceccse cece + 12 .. 13 10 .. 10 14 1 13 1l We ae? 
Water-glass fittings ............... 2 ye) O TS 20 eet Bb one Cr ee 
ENS: oe: rae na nie iE aee ik aa i AEF 1 Lsa 1 Th 2a. 1 E ix 2 ee 1 
Miscellaneous ....... u auena 124 127 124 3 126 103 1106 70 1 68 48 .. 50 
Totali cece bene eek meh 419 10 439 410 20 429 403 25 466 319 27 373 222 34 227 
Locomotives OTHER THAN STEAM, AND THEIR APPURTENANCES 
Year ended June 30— 
ta = A a 
1946 1945 1944 1943 1942 
——_7 
Part or appurtenance which caused 3 2 8 a = 
accident g US z S zs > $ T 
SPEBzP_VPERPBEsE SBE SRE 
8 = 2 § S$ bp 8 SS 2 8 Sf 5 6 SS E 
a2 5242454225 223 236 & 
Brakes and brake rigging 2 3 3 8 1 BAT ay scat 
Carburetors ............0.., sg TE ate a a 
Couplers earnan oana son nyse k 1 4 3 3 1 1 1 
2 2 ts an 
4 5 6 .. 6 4 § 3 Se Bey 3 
1 1 SEs E u ss os 1. 1 
2 2- 2 1 Tara 1 1 1: 1 
2 2 24. 2 13 1 3 AEA ea 
27 43 12 16 8 1 5 5 3. 3 
Toal raen ai 38 56 29 1 40 17 23 15 18 9.. 9 
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point of explosion and 90 ft. forward 
of the point where the train stopped. 
Parts of the wreckage were scattered 
Over an area extending to a radius 
of 751 ft. In the other accident in 
which the locomotive was hauling a 
hospital train at an estimated speed 
of 45 to 50 m.p.h., the force of the 
explosion broke the front end door 
hinges; the door was found 437 ft. 
ahead and 186 ft. to the left of the 
point of explosion, and parts of the 
headlight were found from 300 to 
400 ft. ahead and from 166 to 190 
ft. to the left. The train was brought 
to a stop in 2,090 ft. by the conductor 
who applied the brakes from the 
caboose upon seeing a cloud of black 
smoke around the locomotive. One 
employee was killed and one in- 
jured in this accident. 

One employee was killed and one 
injured in one of the two explosions 
that occurred while the locomotives 
were hauling passenger trains. The 
locomotive involved in this accident 
‘was the second locomotive of a 
double-header, and the explosion oc- 
curred while the train was running 
at an estimated speed of 65 m.p.h. 
The train was stopped by the engi- 
neer of the leading locomotive about 
2,000 ft. from the point of the explo- 
sion. Two employees were injured 
in the other explosion which occur- 
red while the train was running at 
an estimated speed of 15 to 18 m.p.h. 
In this instance the two employees 
were blown from the cab by the 
force of the explosion, and the train 
was stopped in a distance of about 
1,000 ft. by the conductor by means 
of the conductor’s brake valve. 

Four employees were killed and 
17 injured in the 11 explosions that 
occurred on locomotives in freight- 
train service. One of these accidents 
caused derailment of the locomotive 
and tender and derailment of 13 
cars, 8 of which were destroyed. 
The locomotive, tender, and cars 
were massed within a space of 150 
ft. on and adjacent to the track about 
250 ft. forward from the point of 
explosion. 

Two employees were killed and 
one injured in the three explosions 
that occurred while the locomotives 
were in charge of engine watchmen. 
In two instances, in each of which 
the watchman was killed, the force 
of the explosions tore the boilers 
from the running gears. One of 
these boilers was blown upward and 
forward and alighted, on a rail of 
the track upon which the locomotive 
was standing, 193 ft. from the point 
of explosion; the rail was broken by 
the impact, and a depression was 
made in the roadbed approximately 
8 ft. deep. Parts of the wreckage 
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were scattered in various directions 
over an area extending to a radius of 
900 ft. Electric power service of 
the city in which the explosion oc- 
curred and that of a nearby army 
camp was disrupted by falling parts 
which severed the power lines. The 
other boiler that was torn from the 
running gear apparently ascended 
practically vertically, and in falling 
the boiler back head struck the right 
main rod and the boiler came to rest 
in approximately upright position, 
12 ft. ahead and 12 ft. to the right 
of the point of explosion and parellel 
to the running gear. Parts of the 
wreckage were scattered in various 
directions over an area extending 
toa radius of 272 ft. 

Our investigations developed that 
the absence of normally safe water 
level was known by one or more em- 
ployees on one of the locomotives in 
passenger-train service and on six of 
the locomotives in freight-train serv- 
ice in advance of occurrence of the 
explosions, and actions had appa- 
rently been taken to increase the rate 
of water supply to the boilers. One 
employee was killed and 12 em- 
ployees were injured in this group 
of 7 accidents. í 

In all the foregoing seven in- 
stances, working of the locomotives 
was continued with various throttle 
openings described as part to full 
open, which use of steam results in 
further retardation of restoration of 
the water level, or depletion of the 
quantity of water in the boiler, de- 
pending upon the extent of working 
of the locomotive and the rate of 
water supply. In one case the fuel- 
oil fire was extinguished by closing 
the emergency valve in the oil supply 
line shortly before the accident oc- 
curred, but there was no evidence 
in any other instance that any steps 
had been taken looking toward ex- 
tinguishing or dumping the fire or 
of easing off or closing the throttle 
to conserve the known inadequate 
quantity of water in the boiler. One 
of this group of locomotives’ in 
freight-train service, was equipped 
with a low-water alarm. The alarm 
sounded about 434 mi. before the 
point of accident was reached and 
continued to sound steadily, for a 
time estimated as six to eight min- 
utes, until the accident occurred; 
during this time two applications 
and releases of the brakes were made 
in attempts to slush water over the 
crown sheet and the throttle remain- 
ed practically full open. It is appa- 
rent that in all these instances the 
innate urge to keep trains moving to 
avoid delays on the line of road, 
which is a characteristic of all em- 
Ployees whose duties involve the 
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Table IV—Number of Locomotives Reported, Inspected, Found 
Defective, and Ordered Out of Service 


Qreau Locomorivss 


Parts defective, inoperative or missing, or in 
violation of rules 

1. Air compressors ....eee eet eee cece ceee i 

2. Arch tubes ..ceseeseecee seer eee eens 

3. Ashpans and mechanism 


. eessosesoooso 


Axles 

5. Blow-off cocks . 
6. Boiler checks . 
7. Boiler shell 

8. Brake equipment . AEREREETT 
9. Cabs, cab windows, and curtains 
. Cab aprons and decks .........--.ee sees * 
11. Cab cards : 
. Coupling and uncoupling devices .... 
13. Crossheads, guides, pistons, and piston 
. Crown bolts 


rods 


es, shoes, wedges, pedestals, 


er oy .... 


19. Draw gear 
. Driving boxes, 

braces ..... 
4 Firebox sheets 


. Gage cocks ........ senses 
. Grate shakers and fire doors .. 
. Handholds ..... geeeeoeseee 
30. Injectors, inoperative .........eseseeeees 
31. Injectors and connections ..... eeoeeceeos 
. Inspections and tests not made as required 
. Lateral motion 


36. E ger 
. Mud rings .........6- 
38. Packing nuts ...... we ow 
Packing, piston rod and valve stem. 

. Pilots and pilot beams .......ccccsceees 
Plugs and studs ....cssseceseveccccvees 
. Reversing gear ..e.seeeeeeesceeeesernes . 
43. Rods, n and side, crank pins, and collars 
. Safety valves .....ssseessessoseccooooos 
. Sanders .......;. 


eer ecerene 


ales koles pts a 
< rottle and throttle rigging 
. Trucks, engine and trail: 
. Trucks,tender 
. Valve motion ...... 
. Washout plugs .... 
. Train-control equipment 
61. Water glasses, fittings, 
. Wheels seecesecee 
. Miscellaneous—Signal appliances, 
plates, brakes (hand) 
Total number of defects ........... 


weet cece sees were opoes 


badge 


Locomotives defective .. ae 
Percentage of inspected found defective...... 
Locomotives ordered out of service ......... 


1946 


1945 


Year ended June 30— 


1942 


1941 


41,851 
101,869 


43,019 
115,979 
11,975 


506 


43,279 
117,334 
12,710 
11 

630 


Locomortvzs Ormrr Tuan Stream 
Year ended June 30— 


Parts defective, inoperative or missing, or in viola- 


tion of rules 


s.c.e oe eeeecrne 


wee ecccnce 


Brake equipment ...........+. 
Cabs and cab windows ........ 
Cab cards iis cccvesssevetsisiakinadaseues 
Cab floors, aprons, and deck plates .......0005 
Clutches 


weer ecccrces 


v  BTOUPS eseseceocoossoe 
Coupling and uncoupling devices ... 
Current collecting apparatus ......ss.sesose 


essee t.csos 


e... 


.esesse 


eeoososooo oe 


Fuel system .....-..ss0 . 
Gages or fittings, air .. ; aw 
Gages or fittings, steam 
Gears and pinions .... 
Handholds ........ Š 
Inspection and tests not made as requi aie 
Insulation and safety devices .. 
Internal-combusion engine defects, 

appurtenances 


ack shafts ........cs.cssccsccscccccccccce 
umpers and cable connectors ......eeeeeeeee 
teral motion, wheels .......cseeee: 

Lights, cab and classification .............. 


1945 


1944 
7 


1943 


= 


w N 
1O A m U N N AN Vimeo 


42,951 
113,451 


10,970 


0 
474 


1942 


1941 


A w ow 
WNKAWUWION 


N . 
Ah á 
®OoONN: 


tow 
+ Oe 


2 
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Locomotives OTHER THAN Stzam—(Continued) 


Extensions for Flue Removals 


Lights, headlight .............. 1 2 2 1 1 
Meters, volt and ampere 4 2 2 3 2 s icati ting 
Motors and generators . 15 12 14 14 16 16 Of 1 27 appli cations reques 
Pilots and pilot beams 7.. i 2 4 10 12 extension of time for the removal of 
pila Gece ana 3029 BH Vg Il flues, 240 cases could not be grant- 
ods, main, side, and drive shafts . 11 3 10 2 4 . 
Sanders SrH hitainta Ee Ena Eeen A ce 57 $0 59 ái 57 s ed; 52 were granted for shorter 
Springs and spring rigging, driving and truck be S ae 1e 35 s periods of time and 58 were granted 
CORI. PIPES? raaraa e AG . 
Steps, footbuards, et ‘cetera - 29 28 25 25 21 35 after defects had been repaired. 
witches, hand-operated, and fuses . xi 2 2 2 i -ni i i can- 
Transformers, resistors, and rheostats ........ 3 sect oye 3 3 3 Sixty nine applications were 
Tricks ce does T T acters 52 42 a7 22 28 30 celed and 1,308 were granted for the 
Water tanks ..... ee 1 2 1 4 1 1 f 1l : d ed 
Water glasses, fittings, and shields . 15 2 4 2 5 1 ull period requested. 
Warning signal appliances ......... a P oa ii? 3 fe 
Ra E E EEEE E A 4 
Miscellaneous DUUN 31 16 13 16 14 Amended Rules 
Total number of defects ...........00005 1,385 1,212 1,026 849 926 905 In accordance with Section 7 of 
Locomotive units feported. PEET EEEE ats 6,616 6,094 5:139 4,351 3.257 i 3,389 the Locomotive Inspection Act, 
comotive units inspected co cccccecceecceee 10,908 98% 71 6,847 6,72! 598 i - 
Locomotive “units delecti teca ot cen: 499 437 378 298 353 3i9 recommended changes were incor 
Percentage inspected found defective .. 4.6 4.5 4.9 4.4 5 6 porated in an order dated January 
Motive units ordered out of service 7 16 9 6 12 21 


16, 1946, amending the rules shown: 


movement of trains, was permitted under the exigencies 
prevailing to take precedence over the universal safety 
rule of all railroad companies, applicable to any condition 
of train or locomotive operation that may arise, to the 
effect that in case of doubt the safe course shall be taken. 

Attention has repeatedly been called in the annual re- 
ports of the bureau and in reports on boiler explosions 
caused by overheating of crown sheets, to the futility of 
attempting to keep trains moving in the absence of definite 
knowledge of the presence of safe water level in the boiler 
and to the necessity of constant vigilance on the part of 
all whose duties in any way concern the safety of locomo- 
tives, whether moving or standing, to maintain the water 
level at a known height that will protect the crown sheet 
from overheating. This requires maintenance of the water 
level so that the height is readily visible in the water 
glass, reducing the rate of working of the locomotive if, 
from any cause, water is being used at a rate in excess of 
that at which it can be supplied to the boiler. Water 
glasses should be blown out sufficiently often, and the 
movement of the water therein carefully noted, to insure 
that the water moves freely. The gage cocks should be 
tried frequently to check the level in the water glass, but 
a safe water level should not be assumed if the bottom 
gage cock seemingly indicates the presence of water if 
none is visible in the water glass. The lowest indication 
of any water level indicating device when observed nor- 
mally should be controlling; in other words, the least 
favorable should be considered as the correct indication. 

Trick means, such as closing the top water-glass 
cock in attempts to cause the water to ascend in the glass, 
attempts to slush water over the crown sheet by abruptly 
varying the speed of the locomotive, or, if the locomotive 
is standing, attempts to raise the water or slush it over 
the crown sheet by opening the throttle and repeatedly 
reversing the locomotive, or assuming that the discharge 
from the water-glass drain pipe or the discharge from the 
bottom gage cock indicate sufficient water if it cannot be 
readily observed in the water glass, only raise false 
hopes that the crown sheet may not become overheated. 

If observation of the water level has been inadvertently 
overlooked until the level has receded below the lowest 
reading of the water glass, or proportionately higher if 
the locomotive is headed upward on an ascending grade, 
the fire should be dumped or extinguished at once. 

One hundred and thirty-eight boiler and appurtenance 
accidents other than explosions, in which no fatalities 
occurred, resulted in injuries to 143 employees. This is an 
increase of five accidents, a decrease of four deaths, and an 
increase of one injury compared with the preceding year. 

* Flues all new or reset. (Superheater flues may be expected.) Necessary 


repairs to firebox and boiler. Tires turned or new. General repairs to 
machinery and tender. 
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Rute 106 


Safe condition—(a) It must be know before each trip that the 
brakes on the locomotive and tender are in safe and suitable condi- 
tions for service; that the air compressor or compressors are in 
condition to provde an ample supply of air for the service in which 
the locomotive is put; that the devices for regulating all pressures 
are properly performing their functions; that the brake valves 
work properly in all positions; and that the water has been drained 
from the air-brake system. 

(b) Each steam road locomotive built on or after March 1, 
1946, shall be equipped with a-brake-pipe valve attached to the 
front of the tender or on the rear of the back cab wall to enable 
the brakes to be applied in the event the occupants of the cab 
are, from any cause, prevented from applying the brakes in the 
usual manner. On locomotives having vestibule cabs the brake 
pipe valve shall be located adjacent to an exit. 

The words EMERGENCY BRAKE VALVE shall be legibly 
stenciled on the cab near the brake-pipe valve or shall be shown on 
a badge plate adjacent thereto. That each steam-road locomotive 
built before March 1, 1946, shall be so equipped the first time 
said locomotive receives Class 3* or heavier repairs after June 1, 
1946, but not later than June 1, 1948. í 


Rute 153 

Feed water tanks.—(a) Tanks shall be maintained free from 
leaks, and in safe and suitable condition for service. Suitable 
screens must be provided for tank wells or tank hose. Feedwater 
tanks on road locomotives that take water en route, built on or 
after March 1, 1946, shall be equipped with a device whereby the 
height or quantity of water in the tender feedwater tank may be 
ascertained from the cab or tender deck of the locomotive, which 
shall be properly maintained. That each steam road locomotive 
that takes water en route, built before March 1, 1946, shall be so 
equipped the first time said locomotive receives Class 3* or heavier 
repairs after June 1, 1946, but not later than June 1, 1948. 


Rute 157 i 

Reverse gear—* * * (c) Each steam locomotive used in 
road service, built on or after March 1, 1946, that has an air- 
operated power reverse gear shall be equipped with a connection 
whereby such gear may be operated by steam or by an auxiliary 
supply of air in case of failure of the main-reservoir air pressure. 
Each steam locomotive used in road service, built on or before 
March 1, 1946, that has an air-operated power reverse gear 
be so equipped the first time said locomotive receives Class 3* or 
heavier repairs after June 1, 1946, but not later than June 1, 194. 
If an independent air reservoir is used as the source of auxiliary 
supply for the reverse gear, it shall be provided with means to 
automatically prevent loss of pressure in event of failure of the 
main reservoir air pressure. 

(d) When steam connections to air-operated power reverse 
gear are used, the operating-valve handle shall be conveniently 
located in the cab of the locomotive and so arranged and main- 
tained that in case of air failure steam may be quickly used to 
operate reverse gear. The operating rod or lever shall be plainly 
marked and equipped with a handle or wheel of a distinctive design. 


Appeals 
No formal appeal by any carrier was taken from the 
decisions of any inspector during the year. 
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Milwaukee Builds 40-Ft. 6-In. 


Welded 50-lon Box Cars 


A sour five years ago the Chicago, Milwaukee, St. Paul 
& Pacific built in its shops at Milwaukee, Wis., 500 50-ton 
box cars which were described in the December, 1941, 
Railway Mechanical Engineer.. These cars were com- 
pletely fabricated by welding and comprise practically 


Spot welding door header to side plate 
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the largest 50-ft. 6-in. box cars possible to build within 
the A.A.R. clearance limits. The addition of this equip- 
ment raised the Milwaukee’s ownership of 50-ft. 6-in. 
box cars adapted to general commodity loading exclusive 
of automobiles to slightly under 1,000 cars. 

In 1946 the Milwaukee initiated the construction of 
and has recently completed 750 50-ton, 40-ft. 6-in. box 
cars at company shops embodying refinements in design 
and fabricating methods and built well out to the clear- 
ance limits so as to give maximum cubic capacity in a car 
of this length. These cars, designed for high-class com- 
modity loading, will increase the Milwaukee’s ownership 
of 40 ft. 6 in. box cars to practically 24,500 which will 
go far to meet the demand for additional box cars in Mil- 


General Dimensions and Weights of Welded 50-Ton Box. Cars 
Built at Milwaukee Shops 


1941 car 1947 car 
eS 4 : (50 ft. 6 in.) (40 ft. 6 in.) 

Length over striking castings, ft.-in. ..... 51—7% 41—7% 
Inside length, ft.-in. ...... Serer 50—6 40—6 
Inside width, ft.-in, ........0..0.....0.. 9—6 9—6 
Inside height at center, ft.-in. .......... 11— 4 11— % 
Inside height at eaves, ft.-in. . .. 10—9 10—9 
Distance between truck centers, ft.-in. ... 40—7% 30—7 
Width over side sheets, ft.-in. .... ..... 10—1 10—1 
Width over roof sheets, ft.-in. .......... 9—8 9—8 14 
Width over side ladders, ft.-in. .... .. 10—7 10—73 
Heights—top of rail to top of floor, ft.-in. 3—7 3—7 
Height—top of rail to running board, ft.-in. 15— % 15— % 
Width over door roller housings, ft-in. 10—8 10—8 
Side-door opening, ft.-in. .............-. 9—6% by 6—0 9—6% by 6—0 
End-door opening, A end, in. ......... 16 by 18% by 18% 
Light: weights Ibs 6 \:..0c0 wessiecels.cs,0 tre. ca ae 8,200 3,500 

PET E AE S AT 120,800 125,500 
Capacity, cw ft... ccs snes esicnesien es 5,157 4,13 
Ratio load limit to gross load, per cent ... 71.5 74.3 
Ratio light weight to capacity, lb. per cu. ft. 9.35 10.52 
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Partial List of Specialties and Materials on 
750 Milwaukee 50-Ton Box Cars 


Low-alloy, high-tensile steel: 


Cor Penei at Grene 6 Carnegie Hlinois Steel Corporation, Pittsburgh, 
a. 
NAX uere aoina e Great Lakes Steel Corporation, Detroit, Mich. 


Brake beams .............. Assembled at railroad company aes 
Brake hangers, levers, etc. ..Schaefer Equipment Company, Pittsburgh, Pa. 
Brake-beam supports and bot- 
tom-rod guards ... ....Chicago Railway Rantpesent Company, Chicago 
Hand brakes ...... (375) W., H. Miner, Inc., Chicago 
(375) Universal Railway Devices Company, Chicago 
AB brakes i ..Westinghouse Air Brake Company, Wilmer- 


ding, Pa. f 
Couplers and yokes ....... Buċkeye Steel Castings Company, Columbus, 
io 
Draft gears .........(250) Cardwell Westinghouse Company, Chicago 
(250) W. H. Miner, Inc., Chicago 


(250) National Malleable & Steel Castings Co., 
Cleveland, Ohio 
Steel doors, 6 ft. . Youngstown Steel Door Company, Chicago 
Steel roofs, ends, door fix- 
tures, metal floor plates, 
ete. o.an ona Ie o Standard Railway Equipment Company, Ham- 


j mond, Ind. 

Journal box lids (Motor : T 
Wheel) SE E eres ens T-Z Railway uipment Company, Chicago 
Car lumber and plywood ae anaes Fir Plywood Association, Tacoma, 
ash. 

Running boards, longitudinal, Apex Railway Products Company, Chicago 
Side bearings, single roller.. A. Stucki Company, Pittsburgh, Pa. 
Stabilized trucks, Barber `. .Standard Car ruck Company, Chicago 
Truck sides and bolsters ...American Steel Foundries, Chicago 
Buckeye Steel Castings Company, Columbus, 
io 


waukee service and to replace obsolete and worn-out cars 
which have been dismantled. 
According to the table of comparative dimensions it 


Side turnover jig—The door 
rail is applied in this position 


Side- set-up jig— Side sill 
being applied 


it Mi ical ineer 
A naya echan RL 1987 


First erecting operation—Air jacks used in applying sides 


will be noted that, aside from the difference of 10 ft. in 
length, the 1941 and the 1947 cars are much the same. 
The inside height, width, and side- and end-door openings 
are identical. The light weight of the 1947 car is 43,500 
lb. which gives a load limit of 125,500 Ib. with a capacity 
of 4,136 cu. ft. The ratio of load limit to gross load is 
74.3 per cent and the ratio of light weight to cubic ca- 
pacity 1s 10.52 Ib. per cu. ft., or slightly more in each 
instance than was the case with the longer 1941 car. 
As in the case of the earlier cars, leak-proof side doors 
of the cars built in 1947 are mounted in rigid steel 
frames which are welded as units into the car sides and 
give increased strength at a point where it is greatly 
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needed. There are two-piece car ends and narrow ad- 
joining side pans, also prefabricated and welded into 
strong structural units. The car floor between the door- 
ways is protected against wear by a perforated steel plate 
and sealer. Inside lining of plywood in readily renewable 
panels is applied at the doorways. These panels are 54 
in. wide. Individual floor boards may be renewed with- 
out disturbing the side lining and easily removable clean- 
out boards permit thorough blowing out back of the 
lining at both sides and ends. The position of nailing 
posts inside of the car is indicated by vertical rows of 
dashes burned into every other lining board by means of 
an electric marker. 

This car embodies the Milwaukee construction with 
horizontal-rib side-sheet strips united by electric spot 
welding. The cars are built primarily of Cor-Ten and 
N-A-é low-alloy. high-strength steel. The principle dif- 
ference in construction over the earlier box cars is the 
use of heavier spot-welding equipment and the simpli- 
fication of some of the assemblies in order to get in- 
creased output. The cars were turned out of Milwau- 
kee shops at a rate of 10 a day. 


Squaring racks for the car sides 


The bottom door sealer 


Training 


Apprentices and Supervisors" 


Tue employment, supervision, and training of ap- 
prentices are just as important as the selection, purchase, 
and proper use of locomotives, cars, and machine tools. 
The best possible results along these lines can be obtained 
only by intelligent, long-time planning and the setting-up 
of continuous programs for many years ahead. If we 
expect to provide ourselves with well-qualified journey- 
man mechanics in the years to come, we must be doing 
something about it today. The same thing is true about 
future well-qualified supervisors. 

A regular: apprentice who is indentured today will 
probably not graduate and become a journeyman mechanic 
until 1951. Even though, at the time he graduates, he 
possesses the undeveloped characteristics for leadership 
in order to become a good supervisor, it may be 1954, or 
later, before he is sufficiently trained to assume in a 
creditable manner such duties and responsibilities. 

In order to solve the problem of providing ourselves 
with the best possible mechanics and the best possible 
supervisors in the future, we must tackle the problem at 
the beginning by exercising care in the selection of new 
employees. There should be certain employment entrance 
standards for applicants for an apprenticeship. We may 


find it to our advantage to go out after suitable applicants | 


instead of considering only those who come to us. By 
visiting the high schools and vocational schools along the 
line and acquainting desirable young men with the op- 
portunities of serving an apprenticeship on the railroad, 
it is possible now to secure sufficient suitable applicants 
to fill apprentice vacancies and also to build up a waiting 
list of qualified applicants. New and higher standards 
of craftsmanship should be the mutual aim of the railroads 
and the shop crafts labor organizations. They both benefit. 


The Apprentice Ratio 


Apprenticeship was almost abolished on many of our 
American railroads during the depression and also again 
during World War II. This, of course, is partially re- 
sponsible for the shortage of qualified, trained journeyman 
mechanics today. It is important that the full quota of 
apprentices under the allowed ratio of apprentices to me- 
chanics be maintained. Many mechanical department 
officers and supervisors as well as some railroad labor 
leaders and general chairmen have in the past been under 
the impression that there were at times too many ap- 
prentices. This impression was probably formed because 
there were certain years during which some railroads 
were not able to absorb immediately all of their graduate 
apprentices at the time they graduated. 

If a survey had been made at any time during the past 
twenty years or more of the number of men receiving 
journeyman mechanic rates of pay who had served an ap- 
prenticeship, I believe that we would be somewhat sur- 
prised at the figures. Such a survey today would prove 
that we have not had too many apprentices in the past. 
A proper ratio of apprentices to mechanics should be 
worked out by agreement and maintained. A number of 
years ago a ratio of one apprentice to every five me- 
chanics was more or less standard. In recent years the 
shop crafts organizations have tried through negotiation 

*From an address before the Pacific Railway Club at Los Angeles, Calif., 


February 13, 1947. 
tChief mechanical officer, Denver & Rio Grande Western, Denver, Colo. 
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By W. H. Sagstettert 


to reduce this ratio to one apprentice for every 10 me- 
chanics, and in some instances to an even lower ratio. 

It is generally assumed that every apprentice who is 
indentured completes his apprenticeship. This is far from 
being true. I find that on several of our major railroads, 
covering a total period of twenty years, approximately 
only one apprentice out of every three indentured com- 
pletes his apprenticeship. By applying this fact to any 
existing ratio of apprentices to mechanics, the average 
number of apprentices that would graduate each year 
may easily be determined. For example, applying what 
we have learned from the past to a ratio of one apprentice 
to every five mechanics, and for ease in figuring let us use 
the figures of 20 apprentices to 100 mechanics, an average 
of approximately only two apprentices per year would 
be graduated. This number is far from sufficient to offset 
the losses in the ranks of mechanics caused by retirements, 


‘deaths, resignations, promotions, etc. The ratio of ap- 


prentices to mechanics should be increased, not decreased. 

The actual ratio of apprentices to mechanics is always 
less than the agreed ratio. For example, an agreed ratio 
of one apprentice to every six mechanics, actually means 
a ratio of anywhere between 1 to 6 and 1 to 11. On the 
basis of this ratio, if there are 11 mechanics in a certain 
craft, only one apprentice may be employed under the 
agreed ratio, and the second may not be employed until 
there are from 12 to 17 mechanics in that craft. 


Suit Schedules to Facilities 


An apprentice should be given an opportunity to learn 
as much as possible about all branches of the trade in 
which he is apprenticed. I believe that instead of having 
a general shop schedule for each craft on the entire rail- 
road, it is better to work out such schedules for each 
craft at each point where apprentices are employed, in 
line with the facilities at each point. 

There are many things which an apprentice cannot 
learn or master by practical experience alone. For this 
reason a good sound technical training program should . 
also be provided for apprentices. They should be required 
to conform to a progressive schedule in their technical 
training. Definite records should be kept on the progress 
of each apprentice, not only in his technical training but 
also in connection with his practical shop training. 

Our present apprentice training program on the Rio 
Grande was started July 1, 1936, and continued to func- 
tion throughout the war without interruption. The pro- 
gram includes all regular, helper, and special apprentices 
in the maintenance-of-equipment department. Appren- 
tices are employed in the following (nine) crafts: ma- 
chinist, boilermaker, blacksmith, car builder, sheet-metal] 
worker, electrician, painter, patternmaker, and upholster- 
er. We have apprentices employed at Denver, Colo., 
Pueblo, Alamosa, Salida and Grand Junction, and Salt 
Lake City, Utah. 

A shop schedule for each craft, at each point, is followed 
in moving apprentices from one operation to another. 
Each apprentice is rated monthly on an individual rating 
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sheet by the foreman or foremen under whom he worked 
during the month. He is rated on interest, initiative, 
industriousness, personal neatness, conduct, ability to 
learn quickly, craft skill, observance of safety rules, co- 
operation, and also on the quality and amount of work 
performed compared with that of the average mechanic. 
These rating sheets, after being signed by the foreman or 
foremen concerned, are reviewed by the general foreman, 
master mechanic, and supervisor of apprentices. They 
are then placed in the apprentice personal record files. 


Technical Training 


The program of technical training provides for indi- 
vidual and personal instruction of each apprentice and 
he is required to qualify on a progressive study schedule 
during the entire period of his apprenticeship. Records 
are kept on a monthly basis on the progress of each ap- 
prentice. His examinations and drawings are carefully 
checked, and he receives personal help and instruction 
from the supervisor of apprentices. 

An apprentice is disciplined for failure to comply with 
the study schedule requirements of his technical training. 
The discipline rules governing the technical training of 
apprentices are contained in the shop crafts agreement. 
I quote them below: 


1—An apprentice who fails to maintain the study schedule of 
requirements of two (2) new examinations each month, becomes 
delinquent in any month in which he is either one (1) or two (2) 
examinations behind schedule, and he no longer has a perfect 
record. However, such apprentice is still considered in good 
standing and can clear his delinquency by submitting the required 
number of new examinations to put himself on schedule again. 

2—An apprentice who accumulates two (2) uncleared delin- 
quencies (two separate months) is still considered in good stand- 
ing and can clear his delinquencies by submitting the required 
number of new examinations to put himself on schedule again. 

3—An apprentice who accumulates three (3) uncleared de- 
linquencies (three separate months), is subject to removal from 
the service after proper investigation is held, as provided for, in 
conjunction with the Local Committee. 

4—An apprentice who removes himself from the service for 
cause mentioned in paragraph 3, after proper investigation is 
held, in conjunction with the Local Committee, as provided for, 
is given one more chance, under the following conditions: 

(a) Within fifteen (15) days after removal from the service, 
such apprentice must personally bring to the officer in charge of 
the shop point where such apprentice is working, a sufficient 
number of new examinations to put himself on schedule again and 
in addition, reworked examinations on all lessons on which such 
apprentice has previously failed to attain a passing grade. These 
examinations must be in an unsealed and properly stamped en- 
velope or container, so that the officer in charge may inspect the 
examinations. 

(b) After complying with the requirements of paragraph 4 
(a) such apprentice will then be reinstated. 

5—If an apprentice accumulates three uncleared delinquencies a 
second time, he will be given an investigation as provided for in 
System Federation No. 10 Agreement, in conjunction with the 
Local Committee, and if it is proven that such apprentice was three 
months delinquent a second time, he will be dismissed as an ap- 
prentice. 

6—In connection with the application of paragraphs numbered 
3, 4, and 5, it is understood that an apprentice may be excused 
for failure to live up to the study schedule requirements of his 
technical training on account of sickness or any other legitimate 
cause beyond his control. The Apprentice Instructor, in con- 
junction with the Local Committee, will investigate such cases 
and will make their recommendations as to whether an apprentice 
should be excused. 

7—An apprentice who is delinquent in his studies when com- 
pleting his apprenticeship, will not receive his diploma until after 
he has cleared his record. 


The above is quoted from Rule 34 (u) of the current 
agreement with System Federation No. 10, Railway Em- 


ployees Department, Mechanical Section thereof, A.F. of | 
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L. We have received splendid cooperation from the shop 
crafts organizations in connection with our apprentice 
training program. ; 
The technical training for apprentices includes funda- 
mentals which are common to all mechanical-department 
craft work, such as shop mathematics, reading blueprints, 
freehand sketching, layout work, safety, etc. Following 
the fundamental part of the program, the training is then 
specialized for each individual craft on the technique of 


_craft work. Technical training is applied equally to all 


crafts. For example, we have but one upholsterer ap- 
prentice on the Rio Grande, yet he is assured the same 
kind and amount of training in his craft as are the ap- 
prentices in crafts in which the majority are employed. 
Much has been written and said in the last few years 
to the effect that the railroads in general did not a 
preciate college men and that the industry as a whole did 
not absorb its proportion of these young men with higher 
education. Hundreds of college graduates are absorbed 
yearly by the railroads. There are plenty of opportunities 
in the various departments on our railroads today for 


-college-trained men, providing they are willing to start 


at the bottom in order to acquire the necessary experience 
to be promoted to higher positions. 


Apprentice Clubs 


Our apprentice-training program has been supple- 
mented by apprentice clubs. The apprentices elect their 
own officers and conduct their own meetings. These club 
meetings afford each apprentice an opportunity of broad- 
ening his knowledge of railroading in general, how to 
conduct meetings, take part in discussions, etc. The prin- 
cipal speakers at these meetings are usually officers and 
supervisors from different. departments, and sometimes 
representatives of railway supply companies. Demonstra- 
tions are sometimes given and use is made of motion pic- 
tures and slides. The meetings have been of such interest 
that many of our supervisors and mechanics have attended. 
The apprentice-club meetings were discontinued during 
the war, but we have started them again. 

We started with 110 apprentices. At the end of ten year 
years at total of 1129 apprentices were indentured. Of this 
number 335 completed their apprenticeships, 358 resigned, 
131 were dropped from service, one died of natural causes 
and four were killed in World War II, 23 were dis- 
qualified during their probationary period for lack of 
aptitude to learn a trade, a total of 15 were dismissed for 
failure to comply with the study schedule requirements of 
their technical training, and 11 were dismissed for other 
reasons. At the end of the ten-year period 70 apprentices 
were still in military service; one on leave of absence to 
take advantage of the educational provisions of the G. I. 
Bill of Rights; and 180 were still working as apprentices 
in various stages of their Apprenticeships: I want to 
emphasize the importance of keeping accurate records. 
They are essential to a clearer understanding of the whole 
problem. 


The Training Supervisors Need 


Training in the fundamentals of supervision should be 
given or made available to each supervisor. With such 
training, a supervisor can do a better job in training an 
understudy than he can without it. The problem of train- 
ing supervisors oñ a railroad is more difficult than in most 
other industries, because supervisors are scattered over 
the entire territory which a railroad serves. In a large 
industrial plant having many thousands of employees at 
one place, it is easy to call a meeting of supervisors for a 
training session of some kind, or to outline some new plan 
or policy. This is not practical on a railroad, especially 

(Continued on page 179) 
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Diesel Crankcase Explosion 


T ue Interstate Commerce Commission on February 7 
issued the following report on an explosion in the crank- 
case of an engine of one unit of a Diesel-electric locomo- 
tive which occurred on the Missouri Pacific near Holland, 
Ark., on Jan 2, 1947, about 7:45 p. m. The unit, 
503-A, together with units 503-B, 511-B, and 509-A, 
was hauling a freight train at a speed of 40 m.p.h. The 
brakeman was seriously injured. 


Description of Accident 


Locomotive 503, operating in multiple control with 
Diesel-Electric unit 503-A in the lead, departed from 
North Little Rock, Ark., January 2, 1947, at 7:10 p.m., 
hauling an extra northbound freight train en route to 
Poplar Bluff, Mo. The train consisted of one loaded and 
121 empty cars, 2,694 tons, The rating of the locomotive 
on this district is 12,000 tons. 

About 7 :35 p.m. approximately 10 miles north of North 
Little Rock, while the train was running at a speed of 
45 m.p.h., Fireman W. R. McGuire left the operator’s 
cab and went back to make examination of the units. 
When he entered the engine compartment of unit 503-A, 
smoke was coming out around the valve covers on the 
engine. He took the engine off the line and closed it 
down and closed the fuel-pump switch and almost im- 
mediately a light explosion occurred in the crankcase, 
blowing off one and loosening two of the valve covers 
and smoke started coming out of the engine so badly 
that he opened the end door leading into unit 503-B. 
When Engineman W. E. Stackhouse heard the explo- 
sion he asked Brakeman R. J. Crawford to go back and 
find out what happened. Brakeman Crawford met the 


fireman and they returned to the cab and informed the: 


engineer of the occurrence and then returned to com- 
plete inspection of the other units. About 7:45 p.m. 
while train was running at a speed of 40 m.p.h., near 
Holland, a distance of 16 miles from North Little Rock, 
another explosion occurred in the crankcase, which blew 
off all the valve covers and forced eight inspection covers 
out of place. The explosion set fire to the oil in the 
crankcase. Brakeman Crawford was standing in the 
engine compartment on the right side of the engine near 
the front and the fireman- was on the right side walking 
toward the rear. The engineman brought the train to a 
stop at Holland after hearing the explosion. 

The force of the explosion threw Brakeman Crawford 
toward the rear of the engine which was on fire all 
around. Fireman McGuire assisted him into unit 503-B 
and he continued on through to 509-A which was the 
rear unit. The engineman and fireman extinguished the 
fire with the fire extinguishers, then the engineman went 
to a telephone and notified the dispatcher. Brakeman 
Crawford received first-degree burns on his face and 
shock to his body. He continued on the locomotive to 
Beebe, Ark., which is 14 miles north of Holland, and 
returned to Little Rock on train No. 225, arriving at 
10:03 p.m. He was met by a trainmaster who took him 
to the Missouri Pacific Hospital for medical attention. 

The locomotive proceeded with the train to Poplar 
Bluff, Mo., where it was turned to put unit 509-A in the 
lead, then proceeded to Dupo, Ill., and unit 503-A was 
sent to St. Louis, Mo., for repairs. 

Unit 503-A was built by the Electro-Motive Corpora- 
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Piston-ring leaks not the only 
cause—Hot bearings in crank- 
case may produce overheated 
metal which in turn ignites accu- 
mulated gases in the crankcase 


tion at LaGrange, Ill., in January, 1944. Motive power 
was supplied by one 1,350-hp. Diesel-electric power plant, 
operation of which was normally controlled from the lead- 
ing unit; it was equipped with a control station located in 
the engine room which afforded local control for the 
equipment in the unit. The unit had made 282,950 miles 
since new. The engine bearings, liners, pistons and pis- 
ton rings were renewed March 15, 1946, and the unit 
had made approximately 85,000 miles since that time. 


Parts Involved in the Accident 


The No. 1, 2, and 3 main journal bearings of the Diesel 
engine crankshaft and the No. 1 and 2 crank pins were 
cut and scored and had been very hot. 

The No. 1 and No. 3 main-bearing shells had appar- 
ently been previously badly worn and each was broken 
in several pieces. The No. 2 main-bearing shells were 
intact but had been turning with the crankshaft as indi- 
cated by the condition of the tangs of the shells which 
are provided to prevent the shells from turning. 

The connecting-rod bearing shells had been very hot 
and had rough bearing surfaces; the connecting-rod ends 
had also been hot as shown by their discoloration. 

The condition of the main bearing shells was such 
as to prevent proper flow of lubricating oil from the oil 
pump through the oil line connections in the tops of the 
main bearings to the crankshaft and thence to the oil 
holes in the crankshaft and connecting-rod journals pro- 
vided for proper distribution of lubrication. This lack 
of adequate lubrication resulted in overheating sufficient 
to ignite the vapor in crankcase and cause the explosion. 


Inspection and Repair Reports 


The last annual inspection was made at Dupo, Ill., on 
October 11, 1946. The last monthly inspection was made 
at Dupo on December 10, 1946. 

Daily inspection and repair reports fron Texarkana, 
Ark., Little Rock, Ark., Poplar Bluff, Mo., and Dupo, 
from December 1, 1946, to January 2, 1947, were ex- 
amined and the following items were found reported in 
connection with engine irregularities: 

December 2, 1946, North Little Rock, Engineman 
O. O. Paterson: “A” unit used lots of water. December 
8, 1946, Dupo, Engineman Wagner: Making too much 
black smoke right side. No. 15 cylinder rings renewed 
by Mechanic Siles. December 13, 1946, North Little 
Rock, Engineman Owens: “A” unit is smoking bad. 
December 21, 1946, Dupo, Mechanic Dunlap: No. 8 and 
10 cylinders not firing, have cold stack. January 1, 
1947, North Little Rock, Engineman Steed: Had ex- 
plosion “A” unit valve cover plate blown off. 

The last mentioned inspection and repair report was 
made in connection with a crankcase explosion at Beebe, 
Ark., 32 miles from North Little Rock, that occurred 
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the day preceding the accident which is the subject of 
this report. Following this explosion, which caused 
four hours delay to the train and lesser delays to two 
‘other trains, the unit was towed to North Little Rock. 
The repairs made at North Little Rock were described 
by the mechanic who performed the work as follows: “I 
made a compression test and did not find any trouble, 
only bad rings on No. 13 and 14 cylinders. I renewed 
the rings on Noe. 14 cylinder. Did not locate any blow 
or trouble in the crankcase. All other cylinders made 
good compression test.” 


Discussion 


Apparently it was the opinion of those responsible for 
maintenance of the unit that the crankcase explosion 
which occurred on January 1 (one day before the acci- 
dent) was caused by piston blow by and new rings were 
applied to the piston of one cylinder in attempt to im- 
prove the compression. Blow by, which is readily de- 
terminable by compression tests, is only one of the various 
causes of crankcase explosions, and when blow by is found 
and remedial action taken it should not be assumed that 
adequate correction of the cause of explosion has been 
accomplished. Sufficient inspection should be made of 
all parts which, through irregularities in condition or 
functioning, may be the cause of undue heat. Had this 
been done no doubt the wear in the Nos. 1 and 3 main 
bearing shells and the turning of the No. 2 shells with 
the crankshaft would have been found and proper repairs 
would have averted the January 2 explosion. 

The engine was not in operation at the time of the 
explosion but it is not uncommon for such explosions 
to occur after the engine is shut down and before the 
overheated parts have cooled sufficiently to avoid ignition 
of the vapor in the crank case. When the engine is 
shut down entry of air into the crankcase affects the 
vapor mixture to such extent as to change the explosive 
characteristics and ignition may occur without further 
generation of heat. It is, therefore, advisable for attend- 
ants or others present to depart promptly from close prox- 
imity to any engine that has been shut down because of 
incipient crankcase explosions or excessive overheating 
until some cooling has occurred. 


Cause of the Accident 


The report of the Commission concluded “that this 
accident was caused by a crankcase explosign due to 
overheated connecting-rod bearings caused by tħe condi- 
tion of crankshaft bearings which resulted in interference 
with proper lubrication.’ 


Apprentices and Supervisors 
(Continued from page 177) 


the larger ones. I believe that a practical supervision 
training program can be worked out on any railroad. 
Many first-line supervisors are responsible for the kind 
of employees that enter the service. These, as well as any 
other supervisors who are responsible for employing new 
men, should be trained to the realization that most any 
new employee entering service may, if he passes his pro- 
bationary period, remain in the employ of the railroad 
until he retires or dies. They should also be trained to 
the realization that some of these new employees will 
probably be supervisors, officers, and executives some day. 
It should be the responsibilty of every supervisor, from 
the top all the way down the line, to train, if at all pos- 
sible, one or more understudies. I believe that this is 
one of the greatest weaknesses of present-day supervision. 
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Some supervisors have the mistaken idea that if a super- 
visor trains a good understudy that the understudy may 
“bump” him out of his job. While this may be possible, 
it is highly improbable. Nothing will help to develop a 
supervisor more than training an understudy. 


The Rio Grande Program 


Several years ago we inaugurated a supervision train- 
ing program based on the conference method. Super- 
visors and selected understudies from various departments 
on the line were brought to Denver in groups of 20 to 
22 for three full-day, sessions in the conference room of 
the general office building. The program was designed 
and conducted by the personnel department, under the 
guidance of our chief of personnel. 

The training in the conferences included such subjects 
as the history of the Rio Grande; its present physical 
property ; ownership; the responsibilities of management 
and supervision; a summary of revenues and expenses ; 
the analysis of a supervisor’s duties and the desirable ends 
he is expected to accomplish ; the selection and training of 
understudies; the problems of handling men; starting 
new employees out right; discipline; safety; value of 
courtesy; personal appearance; good housekeeping; and 
employees’ suggestion plan. Probably none of these is 
more important in the present-day railroad than labor 
relations, and this subject is something of which every 
supervisor from the lowest to the highest must have a 
good working knowledge. On how many railroads do 
all the supervisors, including car yard foremen, assistant 
trainmasters, chief dispatchers, bridge-and-building fore- 
men, station agents, and traffic-department agents, have 
an opportunity to meet and discuss their problems with 
the general officers? Under this supervision training 
program, our supervisors had an opportunity to meet 
company officials and to learn about some of their prob- 
lems and the important role supervision plays in the 
solution of those problems. 

During each three-day conference, talks were made by 
some of our general officers and heads of departments. 
After each talk, supervisors were invited to ask questions, 
and in all the conferences I attended, they were not a bit 
bashful about doing this. Motion pictures about the Rio 
Grande and its operations were shown to each conference 
group in our own projection room in the general offices. 
Each group was also taken on a tour of the general office 
building. For many supervisors, it was the first time 
that they had an opportunity of visiting the general offices 
and of becoming acquainted with supervisors in other 
departments located at other points along the line. 

This program was discontinued when it no longer 
became possible to secure suitable hotel accommodations, 
and another supervision program was started in July of 
last year. Under the present program, supervision letters 
are sent out under personal cover semi-monthly to execu- 
tives, officers, and supervisors in all departments, from 
section foremen on up. These letters are designed to be 
educational and instructive. For example, supervisors 
are kept informed about our operating revenues, operat- 
ing expenses, and how we stand each month. 

Meetings are conducted at various points on the line. 
Supervisors at the smaller outside points are also con- 
tacted individually by the head of the personnel depart- 
ment or his assistant. 

The power of suggestion is a strong influence in our 
lives. Our present program makes it possible to present 
pertinent thoughts twice a month to all of our supervisors 
at the same time. We want our supervisors to realize 
that they are a part of management. Every supervisor 
represents management to the employees under his 
jurisdiction. 


179 


EDITORIALS 


Keeping Freight 
Trains Moving . 
At a meeting of the Pacific Railway Club in Sacra- 
mento, Calif., last fall, the subject of freight train 
movement was considered from a number of different 
viewpoints and, speaking for the mechanical depart- 
ment, E. T. Cuyler, assistant superintendent of motive 
power, Western Pacific, said, “One of the most im- 
portant parts played in keeping freight-train moving 
is the responsibility that rests on the mechanical de- 
partment to see that the equipment used is in first 
class condition; this includes rolling stock and motive 
power. Failure of any of this equipment means serious 
delays in shipments, which results in disgruntled ship- 
pers and loss of business.” 

Pursuing the subject further, and particularly as 
relates to car equipment, Mr. Cuyler referred to the 
prevalence of hot boxes as the greatest single source 
of train delays. Unquestionably one of the most seri- 
ous handicaps has been the difficulty in securing good 
waste and bearing metal for brasses, and the short- 
age of labor and indifferent attitude of some work- 
men make proper inspection and oiling of equipment 
more of a theoretical objective than a practical ac- 
complishment. 

Another point emphasized by Mr. Cuyler relates to 
the proper loading of cars to prevent shifting and ex- 
cessive weights on axles which cause journals to run 
hot. The answer to this problem, although generally 
appreciated, is no less difficult to make 100 per cent 
effective, namely, the checking of loads at originating 
terminals to make sure that shippers are loading cars 
properly. With cars lubricated, maintained and loaded 
in accordance with the A. A. R. rules, there should be 
“no real need for inspection at intermediate terminals, 
sometimes spaced only 100 miles apart, and more and 
more railroad men are coming to the opinion that, if 
freight shipments are to be speeded up, the cars should 
go at least 1,000 miles before requiring any attention. 

Mr. Cuyler said that the proper care and mainten- 
ance of locomotives is of course a fundamental con- 
sideration and locomotives must be serviced and ready 
before train departure time to avoid any delay in keep- 
ing freight trains rolling. All delays in getting loco- 
motives ready for their trains, or any locomotive failure 
enroute with the train, disrupts operation, causes un- 
necessary loss of time and expense and is especially 
serious in the case of single-track railroads. Adequate 
locomotive maintenance requires the right kind of 
facilities, personnel and organization. 

Lack of any one of these three factors will adversely 
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affect mechanical-department performance in terms of 
train movement and, while adequate mechanical facili- 
ties are of the utmost importance, probably the greatest 
need at the present time is for the selection and train- 
ing of mechanical forces in correctly performing de- 
tails of their work and, by some means inducing all to 
work together as a team in achieving the major rail- 
road objective of increasing the mileage which equip- 
ment, both cars and locomotives, can safely and eco- 
nomically make without intermediate inspection and 
repairs. 


Have Train Radio 
Applications Lagged? 


Tentative rules and regulations governing the applica- 
tion and use of radio for train communications were 
issued by the Federal Communications Commission on 
November 15, 1945. At the present time, there are 24 
railroads holding radio authorizations and a total of 
633 radio units have been authorized. The value of 
the railroad channel assignments has been estimated to 
be about $12,000,000 as measured by its potential worth 
to private operating companies in the communications 
field, and it is felt by some that the railroads should 
be doing more with this grant if they are to avoid 
criticism from other assignees who would like to have 
more channel space. 

Before such criticism can become valid, it is neces- 
sary that recognition be given to what has been done 
and what factors control railroad applications. First, 
it must be remembered that radio service was actually 
first made available for use on other than experimental 
frequencies on December 31, 1945. Acting upon the 
first application for railroad radio authorization sub- 
mitted pursuant to the establishment of Rules and 
Regulations Governing Railroad Radio Service, the 
Federal Communications Commission, on February 27, 
1946, granted a construction permit to the Denver & 
Rio Grande Western for 32 new mobile units as train 
(end-to-end) stations. 

The next problem which confronted prospective rail- 
road users was the difficulty of obtaining radio sets or 
parts to make them, and it was not until June 1, 1946, 
that the railroads were assured that persons operating 
radio sets would not have to carry an operator’s license. 
It still remains with the railroads to determine how 
best to use train communication and to evaluate the 
respective advantages of induction and space radio 
types of such communication. 

The highest hurdle—still to be jumped—is the matter 


Rallway Mechanical Engineer 
APRIL, 1947 


of power supply. This is simple for wayside stations 
and not too difficult on locomotives, but it involves 
real difficulties on cabooses. It seems quite generally 
agreed that all sets should be supplied with 117-volt, 
60-cycle, a.c. power. This may be supplied directly 
on cabooses by internal-combustion engines driving 
generators. Diesel engines are finding favor for this 
purpose. It can be supplied directly on steam loco- 
motives by a special turbine-generator set. It can be 
supplied indirectly on steam or Diesel locomotives or 
on cabooses equipped with axle generators by means 
of rotary converters, motor-generators or vibrating in- 
verters. Of these the rotary converters seem to have 
found the greatest favor. Vibrating inverters appear 
to have unrealized potentialities. Some operators 
prefer to fulfill all of the radio set requirements by 
means of dynamotors operating from 32- or 64-volt, 
d.c. power sources, 

Insofar as radio is concerned, these power-supply 
requirements are, for the most part, dependability and 
as much standardization as is practicable. The over- 
shadowing problem is caboose lighting. For years, 
the railroads have been afraid that if they put power 
supply units on cabooses, they will be expected to 
equip all cabooses with electric lights. 

These several factors have caused most railroads to 
go slowly. Some have scarcely moved at all, preferring 
to let George do it, and then to reap the benefits of 
his experience. This is probably a short-sighted policy, 
since it does not contribute to the specific requirements 
of that particular road and does not contribute to the 
quality and speed of the whole development. It is 
evident that early progress must of necessity be slow, 
and it seems equally evident that all railroads should 
shoulder a share of the responsibility. 


Prize Competition 
Will Close on May 1 


In February this publication offered three sets of two 
prizes each for the best papers on each of three ques- 
tions pertaining to present problems of the mechanical 
department. The first prize in each case is $250 and 
the second $125. The papers must be submitted on or 
before May 1—considerably less than a month from 
the time this paper reaches you. 

Several early entries are already in. Others, we 
know, are under preparation. Do not forget the closing 
date—May 1, 1947. 

If you missed the original announcement and would 
like to submit a paper of not to exceed 2,000 words 
on one or each of the three questions, there is still 
time. ` Again, here are the questions: 
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1. What is the problem of outstanding im- 
portance with respect to the maintenance and 
utilization of locomotives and what do you 
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consider the best way to meet it? The fol- 
lowing phases are suggestive only: Maximum 
utilization of steam locomotives. Mainte- 
nance policies and methods for Diesel loco- 
motives. Shop and terminal facilities for 
either or both types of motive power. 


2, The car department has come through 
the war facing some new problems and some 
old problems which now appear in much 
aggravated form. What do you think is the 
most important of these problems and what 
ought to be done about it? They may arise 
from the higher standards of comfort and 
convenience and the faster schedules to which 
today’s passenger-train operation must ad- 
here. There are also plenty of them associ- 
ated with building up and maintaining an 
adequate supply of freight cars capable of 
moving the traffic safely and satisfactorily. 


3. More than ever before intense operations 
under war conditions threw into striking re- 
lief the strategic importance of men in super- 
visory positions in building morale and secur- 
ing greater efficiency from the forces under 
their direction. Incidentally, the same thing 
was true of all industry. If the railroads are 
successfully to meet the severe competition 
with which they are now threatened, every 
possible effort should be made to secure and 
maintain a high degree of morale and efficient 
operation. What can be done better to equip 
and strengthen the hands of men in super- 
visory positions to enable them to function 
more effectively? 


Freight-Car 
Retirement Program 
One of the many questions concerning the repair and 
maintenance of freight cars that today confronts car ` 
departments is the development of a sound program for 
retiring and rebuilding freight rolling stock. Such a 
program is necssary if overall car costs are to be kept 
to a minimum; it should include procedures for deter- 
mining the point at which it becomes cheaper to rebuild 
a car than to continue hand-to-mouth maintenance, 
and a means for drawing the line between when a car 
should be rebuilt or be replaced. The mere fact that 
a car can be repaired or rebuilt indefinitely and still 
run is not proof that such a measure is economically 
justifiable. 

Not even at the present time can the absence of such 
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a retirement program be justified. While it may be 
argued that the existing freight-car shortage necessi- 
tates giving first consideration to making the maximum 
number of cars available for service, it does not follow 
that a long-range program should not be in effect and 
adhered to insofar as present conditions permit. There 
is even today some leeway in at least that phase of the 
subject concerning the desirability of rebuilding rather 
than continued patch-up work on the large number of 
over-age cars that are now in service and seem likely 
to have to remain so for some time to come. Facts 
and figures should be available to enable an intelligent 
investigation to be made of the savings that might be 
attained through the complete rebuilding of these cars. 
It is also true that the present use of a sound procedure 
for determining when to rebuild and when to scrap 
cars would be valuable when the time comes that new 
rolling stock is available in sufficient quantities to enable 
the railroads to retire some of their poorest equipment. 
The facts that would be learned from following such 
a procedure now should prove to be a great help in 
the future in selecting for retirement those cars which 
most deserve scrapping. 

A complete retirement program will have to include 
factors other than repairs. The adaptability of the 
design of the car to the business at hand, the volume 
trend of the lading to which the car is suited, and the 
operating advantages or disadvantages of the car are 
some of these factors. But the effect of repair cost 
on the disposition that is to be made of a car is a large 
and important effect. It is not the whole picture, but 
it is a big enough portion of it to justify a careful study 
and proper correlation with other considerations in- 
volved in attaining a sensible, economical freight-car 
retirement program. 


Journal-Box Conditions 
Require Further Attention 


In spite of many years of more or less intensive study 
of the subject, railway journal-box conditions, particu- 
larly as related to packing waste and oil, undoubtedly 
require further competent attention in the interest of re- 
liable performance, as well as economical but effective 
maintenance. Many practical railway carmen agree with 
the lubrication committee findings, reported at the an- 
nual meeting of the Car Department Officers’ Associ- 
ation in Chicago last Fall, that present A. A. R. specifi- 
cations for journal-box packing waste are too broad and 
cover a wider range of quality than desirable if rail- 
roads are to secure the better waste required for 
improved lubrication results. In all probability no 
specifications for waste could be adopted by the A. A. R. 
which would meet universal approval, but the need for 
finding some means of raising the standard of journal- 
box waste generally used by all roads seems apparent. 


Similarly, strong statements in the report regarding 


182 


the inadequacy of present car oil struck a responsive 
chord and elicited favorable comments. Too much of 
the car oil now used in interchange freight cars is un- 
suited to hot summer or severe winter lubrication. Car 
oils have been developed which lubricate satisfactorily 
in summer and yet remain fluid at slightly below zero 
and, when they eventually congeal, do not become sticky 
and cause the packing to roll, with attendant interrupted 
oil flow and practical certainty of hot boxes developing. 
Revised specifications designed to assure the use of 
improved modern oils are suggested and particular 
attention is required to this matter since the best waste 
obtainable will not produce the’ desired results if an 
inferior oil is used. 

With regard to waste accumulations which eventually 
work under the brasses and cause hot boxes, one railroad 
lubrication authority makes an interesting distinction 
between waste grabs and waste wipes which are due to 
different causes and hence require different preventive 
steps to minimize their occurrence. By this theory, wipes 
consist chiefly of lint and shredded materials, and of 
individual shorts that have become detached from the 
main packing body; then by the rotation of the journal 
those materials are carried up against the edge of the 
hearing, creep in between the bearing and the journal, 
and by swabbing away the oil in the affected area, cause 
heating. Wipes are usually cumulative in that the par- 
ticles of which they are composed are drawn up indi- 
vidually, and it may take some time for the accumulation 
to build up to a size sufficiently large to be dangerous ; 
in fact, many of the small ones are ground out, the only 
apparent evidence of their presence being a lightly 
over-temperature bearing. This condition is seriously 
prevalent in cold weather, particularly if the oil has 
such characteristics that it becomes sticky upon con- 
gealing; it is much worse if the waste contains lint, 
fuzz and shorts. 

A wasté grab, on the other hand, consists of a portion 
of the body packing that has become wholly or partially 
detached, being carried up against the edge of the bear- 
ing; or it may be caused by rolling or an otherwise 
serious disturbance of the body packing, also leaning 
against the edge of the bearing. With either of these 
conditions, any cocking or jumping of the bearing per- 
mits the waste to creep in, causing a grab. Like the 
wipe, poor unsuitable wastes are the major causes and 
the remedy is to use a waste as free as practicable from 
lint and shorts which will stay in place in the journal 
box. It will be necessary to pay some premium in price 
for this type of waste but the added cost will be a 
profitable investment. 

Other features of the committee report which was 
ordered referred to the A. A. R. Lubrication Committee 
for appropriate action included strong recommendation 
of journal-box packing retainers to hold packing posi- 
tively in place, effective dust guards to keep dirt and 
moisture from entering at the rear of journal boxes and 
the development of improved journal-box lids to per- 
form the same function at the front of boxes. 
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With the 


Car Foremen and Inspectors 


Meaning of the 


Interchange Rule Changes 


Is presenting the changes in the 1947 Code of Inter- 
change Rules, I would prefer to direct attention to the 
rile changes, stating briefly the requirements and as I 
interpret it, the intent of the rule and withhold questions 
until all of the rule changes have been covered. I believe 
by directing attention to the various changes and giving 
a short explanation with respect to those changes, par- 
ticularly the more important ones, we will better serve 
the purpose of this meeting here tonight, rather than to 
have a prolonged discussion of only a few of the rules. 
As you entered the hall, you were handed a paper, which 
lists in rule order, all of the changes, including those in 
the supplements. In order that we may have time for 
questions and discussion on the various new requirements 
placed in the rules this year, I will not attempt to refer 
to all of the changes listed, particularly those included in 
Supplement 1 and 2 or those having to do with rule or 
paragraph references only. Please bear in mind any ex- 
planation with respect to requirements or intent of these 
tules, represents only my interpretation of said rules, and 
in their application you should be governed by instructions 
issued by your respective companies. 


Rule 2 


New Par. (d)—Page 12—This is a new section, in- 
serted in place of the last paragraph of Sec. (b), pro- 
hibiting the acceptance, in interchange, of cars, loaded or 
empty, equipped with engines or heaters using as fuel 
inflammable liquids or gases having a flash point 80 
deg. F., (open cup), or lower, for heating, lighting or 
refrigeration, except : 

1. Refrigerator cars containing portable heaters using 
methol alchohol or substantially similar liquids as fuel, 
having flash point not below 60 deg. F. (open cup), are 
acceptable in interchange, provided such heaters comply 
with requirements specified in Sect. L, of the A. A. R. 
Manual, with respect to construction and installation of 
heaters. However, if receiving line has restrictions 
against use of such heaters, receiving line may remove 
them and substitute an acceptable heater. 

2. Refrigerator cars equipped with heaters using in- 
flammable petroleum gas may, at option of receiving line, 
be rejected in interchange unless the fuel tanks have been 
removed. However, receiving line may, if it so elects, 
accept such cars with fuel tanks in place, provided the 
complete installation complies with A. A. R. requirements 
as specified in Section L of the A. A. R. Manual and 
cars are placarded “Propane Gas Heater”. This rule 
was modified upon request of the General Committee as 
a safety measure and to comply with certain local regula- 
tions which restrict or prohibit the use of propane and 
butane gas or fuel for heaters in refrigerator cars. 


* Mechanical inspector, Chicago, Burlington & Quincy. 
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Unofficial interpretation at Car 
Foremen’s Association of Chicago 
meeting in February throws light 
on reasons for the changes and 
helps to clarify their meaning 


Rule 3 


Par. (a) (1-b)—and note following modified and new 
paragraph (a l-c) added advancing to standard the 
A. A. R. four-position slow-release pressure-retaining 
valve, and making mandatory, effective August 1, 1947, 
the application of this type valve on all cars built new or 
rebuilt, and on cars equipped with AB type brakes in 
place of K-type brakes, on and after this date. 

Effective dates with respect to metal badge plates, 
bottom rod and brake-beam safety supports, braking 
power, and former standard couplers extended to January 
1, 1948. A new note following par. (b-8) authorizes 
handling line to apply bottom rod and brake-beam safety 
supports to foreign cars not so equipped, or with sup- 
ports missing, at car owner’s expense. 

New Par. (b) (11)—Added with respect to brake steps, 
if used on cars built new or rebuilt on or after April 1, 
1947; such steps must comply with the specifications for 
brake steps other than wood adopted in 1946, as specified 
in Par. (7), Sec. (r), of this rule. j 

Par. (r-6)—Modified, new Par. (r-7) and Note 1 
added, Note 2 modified and, specifications for running 
boards, other than wood, revised to conform to I. C. C. 
requirements adopted as standard in 1943, and revised 
1946. This rule now requires that metal running boards 
must be applied to box or other roofed cars, (including 
“LO” hopper cars) built new and to cars of other types 
rebuilt, on which a new metal roof*is applied, and to tank 
cars built new or where a new or secondhand tank is 
applied on and after April 1, 1947, which shall comply 
with the revised specifications. Dome steps and dome 
platforms for tank cars are classed in the same category 
as tank car running boards and must therefore conform 
with these requirements. Specifications for metal running 
boards and foot boards, other than wood, have been modi- 
fied to include metal brake steps on box and other roofed 
cars, metal dome steps, dome platforms and running 
boards on tank cars. 
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(t-3-d)—Former Note 1 was modified and relocated 
as new Par. (3-d) to provide certain requirements to de- 
termine whether or not secondhand truck sides are suit- 
able for reapplication i.e., truck sides when removed 
from service must be placed in furnace and heated to a 
temperature of approximately 750 deg. F., following 
which careful inspection must be made. Frames of “U” 
section design cast in 1926 or prior thereto and all “T” 
or “L” section frames having any of the defects listed in 
Sec. (t) (3-c), i.e., cracks, fractures, excessive wear, 
corrosion or porosity, or welds not performed and marked 
in accordance with Rule 23 requirements, or otherwise 
unsuitable for reapplication must be immediately destroy- 
ed, except frames of “U” section cast in 1926 or prior 
thereto having worn surfaces or cracks within the shaded 
area shown in Fig. 14 of Rule 23 may be restored in ac- 
cordance with provisions of Rule 23. 

(t) (3-f)—New paragraph added which will prohibit, 
under all cars, effective January 1, 1949, cast steel truck 
side frames, to which repair patches or reinforcing plates 
have been applied. 

Sec. (w) (2)—Date cast reference eliminated; cast 
iron wheels, of less than nominal weight, prohibited on 
all cars, 

Second note following Sec. (w) (2)—Modified to bring 
up to date, by including as additional exceptions the ap- 
proved type geared hand brake, defect-card receptacle 
and bottom-rod and brake-beam safety supports not being 
required on industrial or other cars not intended for in- 
terchange service, when moving on their own wheels. 


Inter. 1 and 2—Modified, insofar as they relate to. 


AAR 201-A-35 or 201-A-35-W tank cars, to show first 
and subsequent retests for tanks and safety valves at 
intervals of ten years instead of five years as at present; 
also to correct the pounds per square inch as shown in 
table in Inter. 2 for Class 103-C tank safety valves to 
45, instead of 60 lb., to harmonize with I.C.C. regulations. 


Rule 4 


Note following par. (3) of Sec. ({)—-Modified to clarify 
intent metal side and end sheets are also cardable when 
associated with cardable side and end sills, as well as 
cardable posts, stakes, braces and top chord angles. 

Sec. (g) (1)—Modified, to clarify intent that if end 

` sill is damaged in connection with other associated unfair 
usage damage, repairs to end sill, whether on or off car, 
is also handling line responsibility. 

Sec. (g) (2)—Modified to provide specified limit of 
responsibility for damage to full length side sills. Old 
rule applied to the short side sills only, i.e., those extend- 
ing from bolster to end sill, which were cardable if 
flange or web was bent in excess of 214 in. In the new 
rule both flange and web must be bent in excess of 21⁄4 in. 
to be cardable. 


Rule 9 


Modified, to require that billing repair card must 
show wheel stenciling on car when other than cast-iron 
wheels are removed or applied. This information is nec- 
essary for billing purposes. 

For journal-box lids, repair card must show in addi- 
tion to new or secondhand, kind and Rule 101 Item num- 
ber, kind may be designated by symbols P. S., M1 or 
Comp. 

Reference to spliced air hose eliminated because ap- 
plication of such hose was prohibited January 1, 1946. 
New AAR Standard air hose must be applied to permit 
charge. 


Rule 10 


Second paragraph modified to provide for measure- 
ment of multiple-wear wrought-steel wheels by use of 
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the A. A. R. Standard steel wheel gage or approved 
equivalent, to conform to similar requirement in Rule 98. 


Rule 17 


Inter. (c-2). Revised to provide that substitution of 
A. A. R. standard couplers and A. A. R. standard yokes 
for Non-A. A. R. standard couplers and Non-A. A. R. 
standard yokes does not constitute improper repairs, and 
that any undamaged Non-A. A. R. couplers bodies, yokes, 
radial-butt castings, keys and pins, removed due to such 
substitutions, shall be reported to car owner for disposi- 
tion, and if owner does not desire such parts returned at 
his expense, such material shall be treated as scrap. In- 
vestigation developed that only a small number of radial 
design couplers with (5) Type D head were manufac- 
tured and that none were made with Type E heads, also 
that marune of radial-butt couplers was discontinued 
a number of years ago, therefore it was decided that 
radial-butt couplers, yokes and parts should be classified 
as non-A. A. R. and rules revised accordingly to reduce 
credit for such secondhand items to scrap value instead 
of on the basis of 75 per cent of value new. This neces- 
sitated changes in Rule 101, Item 121-A, Rule 104, first 
and second paragraphs by eliminating reference to radial 
design couplers’ and radial butt castings also new last 
sentence added covering charge and çredit for radial de- 
sign Type D coupler bodies and radial butt castings. 


Rule 18 


New Par. ({)—-Added which specifies a definite wear 
limit of 54 e in. for horizontal coupler draft keys, so that 
keys will be renewed before they fail entirely. This limit 
was suggested as it brings the condemning limit within 
the range where the key can be satisfactorily reclaimed 
by the reforging method. 


Rule 23 


Following changes recommended by the Committee on 
Car Construction and approved by letter ballot. 

Sec. A—Par. 6—Recording pyrometers preferred for 
measuring temperature of furnace, 

Sec. B—Notes added to coupler items referring to Sec- 
tion C, covering special welding regulations and limita- 
tions for couplers and cast-steel yokes. New items added 
prohibiting wee forged-steel horizontal coupler yokes 
and coupler draft keys. Item of Truck Sides, cast steel, 
revised to prohibit the welding of cracks and fractures 
outside of the shaded area shown in Fig. 14, in U section 
design cast-steel truck sides cast in 1926 or prior thereto. 
Reason for this is that A. A. R. Specifications covering 
cast-steel side frames were first issued in 1926 and since 
that time new designs of side frames have been subjected 
to both dynamic and static tests, hence welding of cast- 
steel truck sides cast in 1926 and prior thereto has been 
restricted with a view of eliminating such truck sides from 
service as a safety measure. 

Sec. c—Heading of this section has been changed from 
“Emergency” to Special Welding Regulations and Limi- 
tations for Couplers and Cast Steel Yokes and Par. 
(gi-8) (c-3) (c-4) and Interpretation (1) modified. 


Additional Freight Car Rules 


Rule 32.—Note following Sec. (10k)—Modified to 
clarify intent that any damage due to use of open flame 
to facilitate unloading is handling-line responsibility and 
last paragraph revised clearly to indicate paint damage 
in spots is cardable when there is other cardable fire 
damage on car. 

Rule 37.—This is a new rule which makes handling 
line responsible for securement of portable tanks to an- 
chorage on multiple unit tank cars. 
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Rule 57.—Revised to its former requirements that 
A. A. R. Standard 134-in. air brake hose must be used 
on interchange cars. Reference to spliced hose eliminated. 

Rule 60.—Sec. (L)—Modified to make mandatory, 
effective January 1, 1948, use of all A. A. R. standard 
limit gauges for checking wear of various parts of the 
AB valve to determine when any of the internal parts 
require repairs or renewal. 

Rule 61.—Second paragraph modified to make manda- 
tory the lubrication as well as inspection and testing, of 
geared hand brakes and to specify kind of lubricants. 

Rule 63.—Sec. 6—The term “autogenous” used in 
Sec. (6) is changed to “fusion”, to clarify the intent. 

Rule 64.—Modified to permit substitution of unit nuts 
for common nuts without the use of lock nuts or nut locks. 

Rule 65.—Modified to clarify intent missing journal 
wedges, as well as journal bearings is handling-line re- 
sponsibility. 

Rule 66.—Modified to clarify intent that if all boxes 
are repacked due to change of wheels or other work which 
necessitates removal of packing, charge for stencil is 


roper. . 
j Rule 69.—Revised to prohibit the remounting of 
double-plate cast-iron wheels, and single-plate non- 
bracketed design cast-iron wheels, except the 650-Ib. size. 
In this connection credit for such wheels removed and 
which require dismounting is specified in new Par. (c-5) 
of Rule 98. 

Rule 70.—New Sec. ({)—-Added to clarify intent, 
charge for new one-wear wrought-steel wheels applied, 
where permissible per Par. (d-2) or (e), in case of 
handling line responsibility must not exceed secondhand 
value, except when betterments are applied to car stencil- 
ed “New Standard”. 

Rule 82.—Additional remount limits for brake burn 
and comby conditions placed in rule to permit scrapping 
wheel against owner. Wheels having such defects are 
considered as unfit for reapplication and have, heretofore, 
been scrapped at handling-line expense. 

Fig. 9—Explanatory text in Fig. 9 modified to show 
dimensions in terms of inches and fractions thereof 
rather than in terms of feet, inches and fractions thereof, 
to harmonize with similar modifications approved for 
Figure 119-A of the Wheel and Axle Manual. 

Rule 95.—New paragraph added definitely to establish 
credit, on basis of secondhand or reclaimed value, for 
Type D coupler parts in connection with missing D 
coupler or when Type D is replaced with another type 
because of renewal of defective yoke. 

Rule 98.—Par. (b1) and (b3)—Modified to permit 
charge for betterments applied to cars stenciled “New 
Std.” where wheels are changed due to handling line 
responsibility. 

Sec. (c)—Par. (4)—Modified to provide direct refer- 
ence with respect to Rule 70 and to eliminate reference 
to double-plate wheels. 

New Par. (c-5)—Added to provide method with re- 
spect to credit for secondhand double-plate wheels (cast 
on or after January 1, 1921) and single-plate non- 
bracketed cast-iron wheels removed account condemning 
defect on mate wheel or axle. 

New Par, 7—Added, placihg experimental cast-iron 
wheels of 1942 design and cast subsequent to 1941, in 
the same status at the A. A. R. standard single-plate 
bracketed wheels, as to charges, credits, substitutions, 
mounting, etc. 

Note 4 following Sec. (g)—To clarify the following 
was added in the fifth line “Between the ‘after turning’ 
when applied and ‘before turning’ measurements when 
removed”, covering the responsibility for difference in 
service metal on wrought-steel wheel when controversy 
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arises between two different roads and the amount of 
service metal involved exceeds %g in. per wheel. 

Identification Table for Brake Beams—Reference to 
camber dimensions eliminated, conflicts with the camber 
of Std. A. A. R. Brake Beams as shown in Section E 
of the A. A. R. Manual and has no bearing on identifica- 
tion of A. A. R. brake beams and there are cases where 
brake beams under special cars conform to Std. A. A. R. 
beam in all other respects but have minimum camber in 
compression member due to clearances. Dimension from 
the face of brake head to hole in the strut is the proper 
dimension to check to determine A, A. R. brake beams, 
plus the dimension from brake head over back of the 
compression member therefore, reference to camber di- 
mensions eliminated. 

A. A. R. Approved Types of Geared Hand Brakes— 
Title modified to provide for identification markings 
stamped or cast on housing thereof, namely “AAR— 
1942”. New last item added to table covering new hori- 
zontal vertical wheel type approved geared hand brake. 

Rule 104.—Reference to radial design couplers, coupler 
bodies and butt castings eliminated because such Type 7 
D items are not being manufactured and such Type E 
items were never manufactured, hence such parts classed 
as Non-A. A. R. and credit reduced to scrap value, if 
owner does not authorize return of such material. 

Rule 112.—Revised in Supplement 2 to provide more 
definitely for precedure in handling foreign freight- cars 
destroyed or badly damaged in unfair usage. Disman- 
tling cost increased because of increase in labor rates. 
Allowances for special items listed in Sec. 9(c) increased. 

This rule is now divided into sections which set forth 
the privileges of both handling and car owner lines. In 
the first section handling line where it estimates damage 
is not to the extent of depreciated value of car may (1) 
make repairs at its own expense; (2) make necessary 
repairs and send car home on its own wheels with defect 
card attached bearing notation “Home for Repairs”; 
(3) send car home loaded on another car with defect 
cards attached, however, in this case handling line must 
assume cost of loading, pay $25 for unloading and as- 
sume transportation expense to home line. 

If handling line desires to settle for car it must so 
advise car owner with statement as to major items of 
damage with a list of serviceable material that may be 
recovered under provisions of Section J, and if owner 
desires return of car such request will include authority 
to make temporary repairs at a cost not to exceed $50. 
In such cases handling line shall assume cost of loading 
and transportation over its line and car owner shall as- 
sume cost of unloading and transportation over its own 
or intermediate lines, however, if car is dismantled and 
not repaired owner shall pay handling line $50 for cost 
of loading plus cost of transportation over handling line. 
In no case shall cost of repairs exceed depreciated value 
less salvage. If however, cost of repairs is lower than 
this amount car owner may include in car repair bill 
the expenses incurred for temporary and partial repairs 
and transportation charges which will bring the total bill 
up to the depreciated value less salvage. 

Rule 120.—Sec. (g)—Revised to more definitely set 
up method of determining salvage value of car. 

Form covering authority for transfer or adjustment of 
lading shown on Page 273 has been revised to require 
additional information so that cars improperly loaded 
resulting in adjustment or transfer may be handled with 
the originating carriers for corrective measures. 


Passenger Car Rules 
Rule 2—Sec. (b)—Revised with respect to acceptance 


in interchange of passenger-cars equipped with installa- 
(Continued on page 187) 
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At the Glenwood wheel shop of 
the Baltimore & Ohio the new 
wheels are stored by size in rows 
outside the shop. The wheel 
rest,-shown in the two top illus- 
trations, is used to hold the stored 
wheels in a vertical position. 


. Wheel Shop 


-------76}--------- 
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Handling Devices 


Sose5 20==—-=— 
2nd.Hand, 130.0. 
Superheater Unit Tubing 


When a wheel is needed in the shop it is picked up with 
the car-wheel hand truck, moved to the end of the roller 
conveyor shown at the left and below, and placed on the 
hinged end section in a vertical position. The wheel is 
raised to a horizontal position by the operation of the air 
cylinder, shown at the left, which is controlled by the 
three-way valve shown in the illustration at the bottom 
of the page. From here the wheel rolls by gravity down 
the conveyor and through openings in the shop wall to 
the boring mills. A description of the car-wheel hand 
truck appeared on page 21 of the January, 1946, issue. 
[Other handling devices used at this shop were described 
on pages 78 and 137 of the February and March, 1947, 
issues. More will be described in [ater issues.—Editor] 
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Interchange 
Rule Changes 

(Contiued from page 185) 
tions using inflammable liquids or gases having flash 
point of 80 deg. F. (open cup) or lower, which are used 
to operate engines or heaters for the purpose of lighting, 
heating, cooking, refrigeration or air conditioning. Such 
cars may at the option of receiving line, be rejected in 
interchange unless the fuel tanks have been removed. 
Receiving line may, however, accept such cars with or 
without fuel tanks in place if prior arrangements have 
been made to that effect, and providing the complete 
fuel installation complies with requirements specified in 
Sec. L of the A. A. R. Manual of Standard and Recom- 
mended Practice. 

Rule 7—New Par. 13—Added covering heat-treated 
multiple-wear wrought-steel wheels. Such wheels should 
be maintained in kind, however, substitution of non-heat- 
treated for heat-treated wheels or vice versa does not 
constitute improper repairs, but charges and credits shall 
be based on kind of wheels applied and removed. 

Sec. g—Revised to provide dimensions for coupler 
heights for both passenger and non-passenger carrying 
cars, also instructions pertaining to adjustment of heights 
of buffers. 

Rule 18—New Third Note—Added which specifies 
that settlement for BX box express cars shall be on 
basis of this rule. Also new paragraph added covering 
return of serviceable material from passenger cars de- 
stroyed in unfair usage and basis of determining value 
thereof, 


Maintenance of Air 
Brakes Still a Problem* 


By T. H. Bircht 


Air brake maintenance has been and apparently always 
will be a problem that is never adequately solved. Much 
effort and study have been given to the task but it is 
still a question if we are getting the proper results from 
the efforts expended. And now, more than ever, with 
the advent of new types of brake equipment, we must 
effect a big improvement in the standard of brake 
maintenance. : 

Inasmuch as air-brake maintenance is always a sub- 
ject for discussion, a doubt is created as to whether we 
have used the proper approach in the past. Instruction 
pamphlets authorized by the A. A. R. tell us how the 
air brake and its parts should be maintained, and there 
is no doubt that*if these instructions were followed 
literaHy it would be unnecessary to get together period- 
ically and discuss this subject. However, it is not pos- 
sible to have a task performed properly by the mere 
issuing of instruction pamphlets, otherwise many of us 
would not have a job. In other words, we cannot ex- 
pect to run a railroad on paper. 

Under the stress of war conditions it is possible that 
some air-brake practices of former times have been 
allowed to lapse and been replaced with others, and the 
first thing we should do is to determine which methods 
should be resumed and which abandoned, the dominant 
thought being to put brake equipment in such condi- 
tion that trains may go over the road with a surplus 
margin of safety and a minimum number of failures. 


° Abstract of a paper presented at the March 3 meeti f the North: 
Carmen’s Association eting at St. Paul Minn. PA, ing of tbe N yest 
t Air-brake foreman of the C. M. St. B. & P., Milwaukee, Wis. 
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Foremen Need to Know Brakes 


We should not be content to allow air brake men 
to plod along day by day never being checked up on 
their work until the periodical visit of an air-brake in- 
structor. The individual car foreman is generally in- 
clined to depend entirely upon an air-brake instructor 
and experts employed by the air-brake manufacturers to 
see that the air-brake work in their respective districts 
is properly done, but it would be better for the car fore- 
man to realize that these men are acting in an advisory 
capacity and that they can hardly be expected to handle 
routine matters such as the training of the employees. 
This is properly the function of the car foreman, who 
should be as conversant with the work of the air brake 
equipment (not the technicalities) as he is with the 
other lines of car maintenance. If he does not make 
himself competent to assume this duty, the service is 
bound to suffer. 

I think it is generally agreed that a man could not be 
a car foreman unless, in addition to being able to repair 
a car, he is also conversant with the safety-appliance 
rules, loading rules, and many other items that are de- 
manded by the A. A. R. Code of Rules. Therefore, would 
it be going too far to insist that the car foreman extend 
his general knowledge to take in air-brake maintenance? 
He should take advantage of the verbal and printed in- 
structions that are given to him from time to time, for 
until he has mastered the fundamentals of the air brake 
he is not a full-fledged and qualified car foreman. 

The methods of educating one’s self along these lines 
must be left to one’s own judgment and ingenuity to 
choose the one most adapted to him and his conditions, 
but I would suggest that the efficient way would be to 
take the various pamphlets issued by the A. A. R. and 
the individual railroad company pertaining to air-brake 
maintenance and devote a certain length of time each 
day to their study, and keep this up until you are able 
to impart the information to others. Avail yourself of 
every opportunity to ask questions regarding the workings 
of the air-brakes, especially when the air-brake instruc- 
tor visits you, and I would suggest that you take time 
to do some of the work yourself. It is only in this way 
that you will become thoroughly acquainted with the work 
and enable you personally to ascertain whether the air 
brake is being adequately maintained at your respec- 
tive points., And further, what a decided advantage it 


_would give you over your men—an advantage which 


should be yours but is not unless you are able at all times 
to give your men the information they need to perform 
their duties properly. 


Exacting Demands on Air-Brake Equipment 


It is hard for even those who have been in constant 
touch with railroad developments to realize just how 
fast the tonnage handled by the railroads has been in- 
creased during the last few years and what efforts have 
been necessary on the part of the railroads and manu- 
facturers to meet the requirements of safety promptly 
and economically. The increased tractive force of loco- 
motives and the increased capacity of cars has resulted 
in a constant increase in length: of train’ and tonnage 
handled per train, all of which has necessitated more 
care in handling and greater efficiency in the main- 
tenance of air brakes. While it is true that manufac- 
turers have made every effort to improve and change 
the equipment to meet the requirements, it is doubtful 
if they have kept pace; therefore, a higher stahdard of 
maintenance is required if we expect to get the desired 
results. 

We hear much of operative brakes and I wonder 


187 


whether it is known what constitutes an operative brake. 
The general opinion is that it is one in which the piston 
moves out of the brake cylinder not more than 9 in. 
when a full service application is made from a 70-Ib. 
brake pipe pressure and releases properly in the usual 
manner resorted to in making terminal tests, the only 
other requirement being that the foundation brake rig- 
ging be connected throughout to bring the brake shoes 
up to the wheels. This opinion is shared by practically 
all whose duty is air-brake inspection, but there is a 
good deal of difference between an operative brake and 
an efficient brake. 


One Standard for Air-Brake Maintenance 


To explain this intelligently, let us assume that a 
train of 20 cars starts from Terminal A, all brakes oper- 
ative, and on arrival at Terminal B the train is in- 
creased to 60 cars, and on inspection it is found that 
some of the brakes in the original train of 20 cars will 
not apply under the more severe conditions on the rear 
of a 60-car train, and while they were considered an 
efficient brake in the 20-car train, they now have to be 
brought up to a better standard to be efficient in the 
60-car train. On arrival at the last terminal before enter- 
ing mountain territory, a retaining valve test is made 
and it is found that still others of the original 20 cars 
will not meet the test. All of this emphasizes that there 
should be only one standard of air-brake maintenance 
and that this requires doing the work as prescribed by 
the rules. 

It would be superfluous to discuss each individual rule 
and method of procedure, as we are supposed to know 
this, and if we don’t we should learn at the earliest pos- 
sible moment. And, further, this does not mean that 
a high standard of maintenance should be in effect only 
at certain points on the line. It should be standard at 
all points where there are facilities for air-brake main- 
tenance, for if only one or two points attempt to do 100 
per cent work they will be immediately confronted with 
a prohibitive number of cars with inoperative brakes 
and a congestion which will cause serious delays and re- 
sult in these particular points being criticized for tying 
up cars. If the stations on either side are fully on the 
job and this system is perpetuated all along the line, there 
will be no congestion and few inoperative brakes. 

In this connection, each point where air-brake work 


is done should regard the station symbol that is part 
of the stencil placed upon the reservoir when the work 
is completed as a trademark, something to be proud of, 
something that would cause other points on the railroad 
when seeing this station symbol to remark that it means 
the air-brake work on this car has been done according 
to the rules prescribed. 


Interdepartmental Cooperation Essential 


Cooperation between the car, locomotive and oper- 
ating departments is always essential. Let us consider 
only the traveling engineer. It goes without saying that 
in order to keep failures, delays and petty annoyances 
due to air-brake irregularities down to a minimum, the 
cooperation of the traveling engineer and the air-brake 
inspector is necessary. As changes in road conditions 
take place, the traveling engineer, because he is in close 
touch with the men handling trains and with operating 
instructions regarding tonnage and length of train, is in 
a position either to notice or have his attention called 
to irregularities which interfere with good train han- 
dling. Rad as a rule trainmen give their opinions freely 
as to cause and remedy for troubles to the traveling 
engineer. Although many of these opinions finally prove 
to be worthless, they are all worthy of consideration 
until the real cause of trouble is found. Close coopera- 
tion on the part of the traveling engineer and air-brake 
inspector is required in the analysis of suggestions offered 
by trainmen and of their own observations regarding the 
cause of and the past methods of overcoming difficulties. 
This results in intelligent conclusions and the applica- 
tion of the proper remedy. 

The air-brake situation has become so involved and 
technical in the last few years that I would suggest creat- 

„ing a distinct-classification of employees known as air- 
brake men. A regular apprentice course could be in- 
stituted whereby apprentices would devote the entire 
four years to learning air brakes, and have their own 
seniority rating. If this were done, we would eventually 
have nothing but experienced air-brake men on air- 
brake work. There should be no argument against a 
setup of this kind, because proper operation and main- 
tenance of modern air-brakes requires a distinct study, 
entirely divorced from other car maintenance work such 
as sheet-metal, painting, pipe-fitting and other vital but 
no more important details. 


The first of ten double-decked coaches ordered by the Long Island was received recently from the Altoona, Pa., shops of the Pennsylvania— 

Each car will seat 134 passengers, compared with an average of 72 in the road’s standard coaches—The cars, built completely of aluminum, 

are about 81 feet long, and are ventilated by means of a ceiling duct through which cool air is circulated during hot weather and warm air 
in cold weather 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Carbides on Railroad Jobs 


Part I* 


A racr not generally appreciated is that the machining 
of locomotive wheels, piston rods, eccentric cranks, 
axles, etc., is a production job. In metal cutting, what 
you actually manufacture is “chips.” It makes no differ- 
ence whether those chips are removed from a few large or 
many small pieces. You still want to produce these chips 
in the shortest possible time with the least amount of ef- 
fort on the part of the operator and at the lowest cost. 

Carbide tools have the ability to: (1) remove more 
cubic inches of metal per minute than can other tools; 
(2) hold closer tolerances on the machined part while 
cutting at higher speed; (3) produce a better finish; (4) 
produce these results not only on new but also on “old” 
as well as large machine tools; (5) take interrupted cuts 
on either ferrous or non-ferrous metals and (6) mill 
both steel and iron at high speeds. 


How to Use Carbides in Old Machines 


It is true that most of the newer types of machine tools 
will do a better job with carbide tooling—as with any 
other tools—than can be done on older types of equip- 
ment. Nevertheless such tooling can be and is being used 
successfully on older machines. Today, moreover, it is 
important to increase the productivity of all machines. 

The fundamental consideration when preparing older 
equipment for carbide tooling is that the machines must 
be able to run fast enough and smoothly enough, particu- 
larly when cutting steels. However, even when machin- 


“Part II will appear in a later issue. 
tDevelopment engineer, Cacholoy Company, Inc., Detroit, Mich. 


Carbide tools have not only 
made it possible to increase 
output but have assured bet- 
ter finish and freedom from 
frequent tool changing be- 
cause of longer tool life 
between grinding 
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By Carroll Edgart 


A discussion of the various 
factors that influence the 
use of carbide tools on the 
jobs and machines usually 
found in the average shop 


ing steels, “fast enough” may mean a speed of only 75 to 
80 surface ft. per min. Actual speed required depends 
largely on hardness. Machine speed (in. r.p.m.) of 
course also depends on the size of the part, since the im- 
portant thing is not revolutions per minute but surface 
feet per minute. The important factor is that linear cut- 
ting speed when machining steels should be high enough 
to prevent formation of a built-up edge on the carbide tip. 
The lower the carbon content of the steel, generally, the 
higher should be the speed. Further to check the suit- 
ability of a machine tool for use of carbide tools, the 
following general considerations are also important: 

Power Requirements—It takes more power to run ma- 
chines at higher speeds. More power is needed to cut 
steel than to cut cast iron or the non-ferrous metals. 
Check available machine horsepower against the required 
horsepower. The latter may be readily calculated from 
the formula: 
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Hp=DxFxSxC + friction hp. 
where D = Depth of cut, in. 
F = Feed, in. 
S = Cutting speed, surface ft. per min. 
C = Power constant 


This power constant C varies from 6 to 10, depending on 
the steel to be cut: 


Steel Constant 
LOVONO ZS ese Ae ie as ieee ae ed Ee ees 6 
1030-1095 t ete r sone Se Gy Sues BARE RS ETO 8 
ATT 22120} 22 Sab esct cAttera oa aba eo eee ee 6 

MAST 4 =X V340 5 a os aea e a ead ee bk BIBER 8 
PT 330=1350' A cree ZEISS ae Cre Be oie ER eos ie 9 
2015-2320 sanne sat Anaa S25 apy econ ater 7 
2330-2350 aa wd le tec ea aadh 9 
STIIT sora S A tera E I NA 8 
RA KE ToT 7 Ee a cesses EE O E Geo os 9 
AT SOAR20 EEEE TE EES A S CANS 9 
5120-5200 E a aeaa A dos aE AN A NA Oy 10 
6115-6195 an Onan se EA a a 10 
Caste steel) nee a a Bora eee i EAT 9 


The friction horsepower—the power needed to operate 
the machine idle at the specified speed—is usually figured 
at 30 per cent of the horsepower required for cutting. 

Power Transmission—All belts, clutches, etc., should 
next be checked for their ability to transmit the re- 
quired horsepower to the spindle. Clutch fingers should 
be adjusted to prevent slipping and stalling. If the ma- 
chine is equipped with a flat belt, it will usually be found 
desirable to change to a vee-belt drive, making sure that 
the number of belts is adequate for the horsepower trans- 
mitted. (Incidentally, if the machine should stall in the 
cut while tooled with carbides, loosen the holding screws 
—the rear one first—and remove the tool from the cut 
to prevent breakage. Do not try to move the work or 
back the tool out of the cut). ` 

Centers—The increased speed makes it advisable 
though not essential to use anti-friction tail-stock centers. 


One of the most important railroad shop jobs is that of boring 
wheels—On this battery of machines carbide tools have made pos- 
sible an eight-hour output of between 135 and 140 wheels 
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Spindles—Spindles should be checked for adequate 
lubrication at the higher speeds at which they will operate. 

Tool Posts and Holders—A flat-bottomed tool post 
that brings the tool up to the centerline of the work piece 
with shims works best with carbide tools. An assortment 
of shims or varying thicknesses should be kept on hand. 
If a rocker type tool post must be used, take out the 
rocker base and turn the tool post collar upside down. 
The tool can then be held rigidly in a horizontal position 
and shimmed up to the centerline of the work. 

Chip Room—To handle the increased volume of chip 
production, sheet-metal chutes frequently prove helpful 
to prevent chips from clogging. Use of chip breakers 
on cutting tools helps to maintain chip control when 
cutting long chip metals such as steel. 

Bachlash—Machines should be checked for any ex- 
cessive clearances that might cause chatter at the higher 
cutting speeds. Worn bearings should be replaced. 
Slides and ways should be tightened. A small amount 
of chatter, however, can be eliminated merely by using 
negative rakes on the tools. 

If the foregoing suggestions are carried out there is 
no reason why even quite old machines cannot be used 
effectively with carbide tools. What it boils down to is 
that if the machine can handle the horsepower required 
at the higher speed, and can be tightened up enough to 
eliminate backlash and chatter, its productivity can be 
greatly increased simply through the use of carbide 
tooling. 


Using Carbides on Large Machines and 
Heavy Work Pieces 


Many jobs encountered in the average machine shop 
weigh hundreds and even thousands of pounds. These 
require large machines. Experience shows that use of 
carbides on such machines provides the same advantages 
as on smaller machines. These include increased cutting 
speed ; ability to reduce feed for better finish without sac- 
rifice in output of chips per hour; ability to machine the 
hardest commercial metal with ease ; materially increased 
tool life between grinds; fewer shutdowns; less tool re- 
setting, etc. 

For instance a good example, while not a railroad shop 
job, is that of machining a 183,000-Ib. forged .40 carbon- 
steel generator shaft having diameters running up to 7 
ft. In this case tool economy is a problem of inches cut 
per grind rather than of pieces per grind. High-speed 
steel tools showed a few thousandths of an inch wear 
every four or five inches of longitudinal travel—that is, 
every 130 to 160 revolutions. Since the generator end 
of the shaft alone is over 21 feet long, frequent re-setting 
and grinding of the high-speed-steel tools was involved. 
With carbide tools on this job, however, the entire length 
is now cut with a single grind and only one simple hand 
stoning of the tools in the machine. The three single- 
point Carboloy tools used—one straight turning tool, one 
left-hand offset, and one right-hand offset—reduced ma- 
chining time to 95 hours by permitting a step-up in speed 
from the original 30 surface ft. per min. to 90 ft. per 
min. 

Another illustration of the ability of carbides to handle 
large jobs more efficiently than conventional types of tools 
is a steel casting for a rotor spider hub. Prior to tooling 
up with carbides on this job, the high-speed steel tools 
broke or became dulled after only three or four revolu- 
tions, due to the presence of sand and blow holes in the 
casting. With two single-point Carboloy turning tools, 
the entire length of the riser was cut before re-grinding 
became necessary. This is a distance of 37 inches. Depth 
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of cut was 34-in. with a 4g-in. feed per revolution. Chip 
removal in this case totalled 612 lb. per hour. Due to 
the angle of the tool, chips were about l-in. wide. 

Inasmuch as quite a bit of planning of heavy parts is 

done in locomotive machine shops—as for instance on 
engine-truck frames, trailer-truck boxes, radius bars, 
trailer-truck side bearings, etc.—it is of interest to note 
that experience in other fields has demonstrated that 
with good tool practice and good operators, carbide tools 
give excellent results both on the new planing machines 
(capable of 200 surface ft. per min.) and on the older 
types of planers with top practical speeds as low as 70 
surface f.p.m. or even lower. In such jobs as the rough 
machining of a cast base on a 20-ft. planer at 200 surface 
f.p.m.—the carbide tools take heavy impact loads suc- 
cessfully. On the new planers it is reported that car- 
bides not only permit greater output per machine, but 
also give better size and finish than can be obtained with 
high-speed steel tools. When used on the slower and 
older planing machines, carbides have the advantage of 
materially longer service life between grinds. 

With regard to large parts of extreme hardness, the 
experience of a producer of railroad turntable wheels 
may be of interest. These wheels are manganese-steel 
castings with a Brinell hardness of 550 or more. Until 
the introduction of carbide cutting tools, these wheels had 
to be finished by grinding—a slow process. 

These wheels range from 14 in. to 20 in. in diameter. 
They are now faced on both sides and then bored on a 
vertical boring mill with carbide tools. After the wheel 
is pressed ento the axle shaft, the assembly is mounted 
in a large engine lathe with one end of the shaft chucked 
and the other supported in the tailstock, for rough and 
finish turning. In turning the wheel, a 4 ¢-in. depth of 
cut and .020-in, feed is used to remove the pitted surface 
material and take care of casting run-out. A deeper cut 
is then taken. Cutting speed in this instance is relatively 
low—around 45 surface f.p.m.—to reduce chances of 
shock breakage due to hard manganese spots and surface 
pitting of the casting. 

The ability of carbide to cut alloy steels ordinarily con- 
sidered difficult to machine is well illustrated by one ap- 
plication made in the machine shop of a midwest railroad. 
Here, turning with carbides is combined with metal spray- 
ing to produce such reconditioned locomotive parts as 
shafts, water pump piston rods, motor armature shafts, 
shafts, water pump piston rods, armature shafts, etc. 

In practice, 18-8 stainless wire is sprayed with an oxy- 
acetylene flame in such a way that even deposition on 
the work part is obtained. Spraying is to a depth of 
from %4 in. to % in. per side in excess of the size to 
which the part is to be finish machined. To obtain the 
fine degree of finish desired, the sprayed metal finishes 
are turned at high speeds—from 200 to 450 surface f.p.m. 
—with fine cuts and a slow feed. Performance of the 
carbide tools on this assignment can be appreciated from 
the fact that on a typical part—an air and water pump 
rod 2 ft. long by 1% in. in diameter—floor-to-floor time 
is 20 minutes with approximately 12 pieces being ma- 
chined per grind of the carbide tool. 

Among the factors which have contributed to the 
ability of ‘carbides to be used successfully on large ma- 
chines and heavy work are our vastly increased knowl- 
edge of proper feeds and speeds; better design of clamp- 
ing fixtures; use of rigid tool holders; simple methods of 
determining shank and tip sizes required for handling 
heavy cuts; and an increased knowledge of proper tool 
shape and cutting angles for specific applications. 

In connection with this latter point, the development 
of negative back rake angle tools has contributed greatly 
to the ability of carbides to handle heavy cuts. 
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Proper Tool Mounting for Heavy Jobs 


When setting up a job on a carbide tooled machine the 
tool should be set to cut on the centerline of the work- 
piece or up to %4 in. ahead. It should never cut behind 
the centerline. Carbide tools need a rigid support. Tool 
overhang should be kept at a minimum to prevent chatter 
and possible breakage of the cutting tip. No more over- 
hang should be allowed than is necessary for work clear- 
ance and chip room. 

Use dog point or flat clamping screws. Avoid hitting 
the carbide tip when loading or unloading work. When 
setting tools, be sure to strike or pound the tools below 
the carbide tip. Use a plug to avoid hitting the tip. 

The use of quick-demountable tool holders cuts ma- 
chine down time. With such holders tools can be ground 
and adjusted to cutting depth in the tool room. Then, 
when it is necessary to change tools, one tool holder is 
simply removed and a new one slipped into place. At 
most, only a slight touch-up adjustment is needed— 
usually not even that—and the machine is running again. 
When several tools are used on one machine, the saving 
in time really mounts up. l 


Using Negative Rakes for Turning 


The idea of using negative rakes on carbide turning 
tools is not new. In fact, during the past few years it 
has thoroughly proved its worth. During the war, for 
instance, virtually all shell manufacturers employ nega- 
tive rake turning for roughing cuts. Frequently, nega- 
tive rake turning of steel has been found to materially 
ting edge against chipping. This is especially true where 
work is eccentric; on interrupted cuts; and where an ap- 
preciable amount of scale is present, as on forgings. 

Use of negative back rake protects the cutting edge 
of a carbide tool because any irregularities on the surface 
of the work piece—scale, lugs, etc.—will strike the tool 
in back of rather than on the nose, which is the weakest 
part of a carbide tool. A negative side rake tends to 
throw the chip back away from the cutting edge, thereby 
warding off the chipping of the.carbide blank in a longi- 
tudinal direction. Carbide tools that are ground with 
negative rakes have been found to chip less easily than 
positive rake tools, especially when machining large, 
eccentric forgings that are heavily crusted with scale. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sop 
are invited to submit their problems for solution. 


Boiler Lagging 


Q.—When lagging a locomotive boiler is the lagging cemented 
to the boiler? What materials are used in lagging the boiler? 
E. W. 


A.—Locomotive boiler service requires an insulating 
material that has high thermal efficiency, light weight, 
good mechanical strength and the ability to withstand 


191 


vibration, impact and shock. In addition, the ideal ma- 
terial should be easy to work, handle and apply, and be- 
cause of boiler testing and inspection requirements, the 


Length of Hook varies to Suit 
thickness of Block 


Curved Lagging Blocks 


Lagging Wire wound 
around Shell 


The use of the hook and wire in applying lagging to the boiler shell 


insulation should be such as to permit ready removal and 
reapplication with a minimum waste, trouble and expense. 
The insulation that best fulfills these requirements is 
85 per cent Magnesia. 

For lagging the shell of the boiler, the lagging is 
furnished in blocks, 6 in. by 38 in. with thicknesses from 
1 in. to 3 in., and with the thickness tapering wth the 
length. The blocks are furnished flat or curved to suit 
the contour of the shell and are held in place by means 
of cables and special wire attachment hooks. The lag- 
ging wires or cables around the shell are Spaced about 
24 in. apart for 36-in. blocks. This method of attach- 
ment not only facilitates the attachment of the lagging 
blocks, but also permits the removal of one or more 
blocks, where necessary, without disturbing the adjacent 
sections. 

Circumferential spaces between the lagging blocks are 
filled with 85 per cent magnesia cement. Where the 
firebox is supported with flexible staybolts, this area is 
lagged by filling in the spaces between the staybolt heads 
with strips cut from block lagging and then covered with 
a finish coat of 85 per cent Magnesia cement to obtain 
a smooth surface and proper contour. 


Questions and Answers 
On Locomotive Practice 


By George M. Davies 


(This column will answer the questions of ow 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Bearing Pressure on 
Crosshead Lining 


Q.—The linings of the crossheads on some of our locomotives 
do not give very satisfactory service, and the question has been 
raised as to the possibility of an excessive load on the shoes 
being the cause of the trouble. The engines are equipped with 
an alligator type crosshead, and the crosshead shoes are lined 
in the usual manner.—F. J. M. 


A.—The practice is to keep the maximum bearing 
pressure on the crosshead shoes below 100 Ib. per sq. in. 
This is computed by the following formulas: 
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in which: 
1zW, 
PT = Piston Thrust in pounds = Boiler Pressure 
multiplied by the piston area. 

A = Vertical distance in inches between the center 
line of the drivers and the center line of 
the cylinders. 

B = Length of the main rod in inches. 

S = Stroke in inches. 

C = 14 S+ A (where cylinder centers are above 

center line of drivers). 

C = 1⁄4 S— A (where cylinder centers are below 
center line of drivers). 

F = Upward force on the guide in pounds. 

BP = Bearing pressure on the crosshead shoe in 
Ib. per sq. in. 
L = Length of the crosshead shoe in inches. 
Il’ = Width of the crosshead shoe in inches. 


rg Force on Guide) 


Piston | © 


ar (tect bs 


& Drivers 


Dimensions used in computing the bearing pressure on crosshead 
lining and shoes 


Assuming a locomotive having 2334-in. by 26-in. 
cylinders with 200 Ib. boiler pressure, 114-in. main rod, 
the center line of the cylinders 2 in. above the center 
line of the drivers, and the crosshead shoes 6 in. by 24 in., 
substituting in-the formulas we have: 


PT = 3.1416 x (11.75)? x 200 = 86,750 Ib. 
86750 x (13 + 2) 


F = —_——__———- = 11,414 lb. 
114 


In this case the bearing pressure is well within the 
maximum of 100 Ib. per sq. in. With properly lubricated 
guides and with the crossheads tinned with good-quality 
babbitt satisfactory service should be obtained. 


Engine Truck 
Centering Devices 


Q.—What is the action of an engine truck equipped with a 
rocker-type centering device as compared to one equipped with 
the hanger-type centering device? What is meant by the term 
constant-resistant engine truck? Is the centering action more 
positive on a truck equipped with the hanger-type centering 
device?—E. A. C. 


A.—The centering device of an engine truck, whether 
a rocker or hanger type, is used to control the side move- 
ment of the truck and to provide a means for bringing 
the truck back to its central position after passing through 
a curve and to keep it in that position until it is again 
diverted by a change in the direction of the track. [he 
truck should help the driving wheels negotiate the curve 
and exert sufficient side thrust against the engine frame, 
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Swing Hanger 
Truck on Center 


Swing Hanger 
"Truck Swing 


Action of a 5-in. by 12-in. swing hanger in controlling the side move- 
ment of the engine truck 


through the truck bolster and engine center casting, to 
pull the front driving wheel away from the outer rail 
or at least relieve the severity of the force with which 
it presses against it. The difference between the two 
types of centering devices is the effectiveness of exerting 
this side force. | 

With a typical 5-in. by 12-in. swing hanger, the initial 
resistance, or lateral thrust, which keeps the truck in 
central position would be: 

2.5 + 12 = .208, or 20.8 per cent of the weight on 
the truck. 

The resistance, or lateral thrust, exerted by this truck 
with a 4-in. side movement of the truck would be: 


Rocker Bearing 


-4t 


Rocker 
4” Truck Swing 


Rocker 
Truck on Center 


Leverage of the rocker-type centering device 


6.5 + 10.4 = .625, or 62.5 per cent of the weight on 
the truck. 

The engine-truck rocker illustrated is typical and was 
used in a truck that was designed to replace one equipped 
with 5-in. by 12-in. hangers. The initial resistance, or 
lateral thrust, which keeps this truck in central position 
would be: 

3.25 + 8.125 = .40, or 40 per cent of the weight on 
the truck. 

When this rocker has been moved from its central 
position it acts as a roller on the top rocker bearing 
and the resistance or lateral thrust stays uniform with 
the slope of the rocker bearing, the resistance being: 

3.25 + 9.75 = .333, or 334% per cent of the weight 
on the truck. 

Based on the above, the action of an engine truck 
equipped with a rocker-type centering device as compared 
to one equipped with the hanger-type centering device 
would be in the resistance, or lateral thrust comparison: 

Swing hanger Rocker type 

Initial resistance 20.8 percent 40 per cent 
Resistance with 4-in. truck 

swing 


62.5 percent 3314 per cent 


ey 
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The term constant-resistant truck is applicable only 
to the rocker-type centering device, in that with this 
type of centering device, once the truck moves off center, 
the resistance or lateral thrust of the truck stays constant 


irrespective of the amount of side movement of the truck. 


The rocker-type centering device is more positive in 
keeping the truck central on a straight track due to its 
high initial resistance; thus the tendency of the engine 
to sway from side to side at high speeds is considerably 
reduced. The swing-hanger-type truck is more positive 
in returning the truck to its central position in -that it 
builds up a considerably higher resistance or lateral 
thrust as the side movement of the truck increases. Of 
the two types, the rocker-type centering device should 
give a smoother-acting engine truck. 


Engine Failures 


[In preceding issues appeared an abstract and discus- 
sions of the paper entitled, “Engine Failures,” presented 
by James Grant, superintendent of motive, Atlantic Coast 
Line, Waycross, Ga., before a meeting of the Southern 
& Southwestern Railway Club at the Ansley Hotel, At- 
lanta, Ga., on September 19, 1946. In this issue appear 
several of the oral discussions of the subject, in question 
and answer form, by members present at the meeting. 
In each instance the name of the member answering the 
questions is given.—Editor] 

A. C. Schroeder, Seaboard Air Line, answered the fol- 
lowing questions on Diesel-locomotive maintenance : 

Q.—How have you managed to eliminate oil failures? 

A.—We have maintained a pretty good record by clean- 
ing and washing all radiators and coolers. We have some 
breakage and turning of main bearings. If we could all 
get together and get back our old steel-backed bearings 
and watch our pressure pumps I think we will eliminate 
practically all our troubles. 

Q.—At what mileage do you send samples of lubri- 
cating oil to be tested ? 

A.—We haven’t tested any oil unless we have a failure. 
We change every 30,000 miles in passenger service and 
every 12,000 in freight. 

Q.—Are most failures attributed to water or oil? 

A.—Most are caused by bearings, straps, etc. 

Q.—Do you use reclaimed lubricating oil? 

A.—We use make-up only. 

The following questions were answered by W. D. 
Shults, general Forenain, Southern, Atlanta, Ga. 

Q.—We clean our valves; where you have sectional 
packing I believe you dismantle valves and clean them, 
don‘t you? 

A.—No; we did, but found it is not necessary. Most 
of the men in the enginehouse keep a record between 
inspections of definite jobs they have had trouble with 
and at quarterly inspection they know they have to do 
these certain things and get ready for them. We found 
that pulling of valves every 90 days was not necessary. 
I believe it best not to disturb them unless you have to. 
Where you find excessive carbon do you go into the 
quality of the lubrication? Don’t you find it is due to feed- 
ing too much oil and improper handling of the engine? 

Answer by questioner—Yes sir, that is the best answer 
you can give. What did you do on the Southern to over- 
come this carbon trouble? 

A.—We blanked the reverse lever quadrant off so that 
the engineman couldn’t work his lever too far back with 
a wide open throttle. 

Q.—How many notches do you cut off ? 

A.—Fifteen to twenty per cent cut off. We had < 
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Federal inspector ride with us on a bunch of bad riding 
locomotives and found that most of our trouble was caused 
by working the locomotive at too short a cut-off and that 
brought about the arrangement whereby we put this 
gadget on the quadrant where you can’t work the lever 
back too far. Most of our old enginemen didn’t like this 
and they would get out on the road and take a wrench 
and yank it off so we had to go ahead and weld the nuts, 
but after they use it a while they like it better—gives 
considerably better performance. On our district we had 
a number of bent rails and we recounterbalanced every 
engine we had and would bend no rails for a month or two 
and then all at once we would have an epidemic. We put 
these gadgets on and haven’t bent a rail since and that 
was two years ago. 

The following questions were answered by A. T. Mil- 
ler, assistant superintendent motive power, Atlanta & 
West Point: 

Q.—Do you use a quartering machine and has it in- 
creased the life of your bushings ? 

A.—Yes, we use quartering machines and we know we 
get more mileage from our bushings. 

Q.—What is the average~mileage from shopping to 
shopping ? 

A.—It averages about 60,000 miles. 

Q.—At what mileage do you renew main axles? 

A.—We renew main axles at 500,000 miles and main 
pins at 300,000 miles. 

Q.—Do you expect to keep on with this practice of 
renewing them every 500,000 miles? 

A.—Yes, those are our instructions. It is a fact that 
our experience has shown that our failures have been on 
axles and crank pins that have made low mileage and the 
inference to be drawn from that is that if there is an 
incipient defect it will probably show up in the first 100,- 
000 miles, and if it doesn’t show up then, it is a good piece 
of material. 

Q.—The Magnaflux machine has grought a lot of new 
things into our shop practices, but occasionally we will 
have a rod fail a very short time after it was Magna- 
fluxed and we wonder how often it would pay to Magna- 
flux side rods or piston rods? 

A.—Now I am probably going to stick my neck out 
too far. Our experience with the Magnaflux process has 
been about the same as other roads’ experience. We 
Magnaflux our rods every three months but I don’t think 
that that will eliminate rod failures. My theory is that a 
progressive fracture once started in a part like a rod can 
progress to the point of failure in the course of one trip. 
I believe that at diameter speed the reciprocating parts 
reverse their direction about eleven times per second, so 
we can see that a part like a rod sustains an enormous 
number of blows in the course of a trip over the average 
division. I believe that a nick or other starting point for 
a progressive fracture can be so small at the beginning of 
the trip that it cannot be seen and yet fail before reaching 
destination terminal. 

Q.—You just made a statement that in your opinion a 
rod could develop a crack after leaving a terminal and 
become an engine failure before reaching the end of its 
trip. 

A.—Yes, and here is one item in support of it. We 
have some pretty good inspectors and even before we had 
Magnaflux they would from time to time discover cracks 
in rods so minute that they would have to chalk mark 
the location and hand you a magnifying glass before you 
could see the crack. But they never found a rod with a 
fracture half way through, or a quarter through or ten 
per cent through. Why? Because if there is a crack 
there at all it will progress to the point of failure in the 
one trip. Has anyone here ever seen a rod that had a 
crack in it that was found in the enginehouse on inspec- 
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tion and the crack when found had already progressed say 
ten per cent of the cross section? 

The following questions were answered by, W. D. 
Shults : 

Q.—Is it the practice on the Southern to press driving 
wheels off or partly off of axles for magnafluxing and 
inspection ? ' . 

A.—Before we put in our quartering and journal 
truing machines we would press the main wheel off about 
one and one-quarter inches and turn the journal and roll 
the fillet but since putting in the quartering and journal 
truing machines this practice has been stopped. We have 
one type of engine that in the past broke a good many 
main axles. We have recently redesigned and put in 
heavier main axles for this type of engine which has 
practically eliminated breakage. 

Q.—Did you press these main wheels off and magna- 
flux the main axles? 

A.—We did on some few occasions but it was not the 
general practice nor did I believe that it was good prac- 
tice to disturb the fit on main axles by pressing the wheel 
partly off to make repairs. It is my opinion that if each 
time the engine gets general repairs the wheels are run 
through the quartering and journal truing machines and 
the main journals and main pins turned these pins and 
axles should run until they are turned down to the con- 
demning limit with the exception that if there has been 
a hot pin or hot journal then the first time the engine is 
in the shop for heavy repairs this pin or axle should be 
removed. 

Answers by W. A. Jones, general foreman, Seaboard, 
Hamlet, N. C.: 

Q.—How long does it take you to get a quarterly ? 

A.—Sometimes in eight hours but then others some- 
times take a week. 

Q.—Do you think a side rod or main rod can break 
from terminal to terminal? 

A.—Well, if it is going to leave here good and break 
before it gets to the end of the trip—well, I just don’t see 
how it can do that. 

Q.—Can a rod break between here and Jacksonville, 
running on a passenger train, if it was not defective on 
leaving here? 

A.—Yes, it can break anywhere. 

Q.—Do you remove your journal bearings on the en- 
gine truck at quarterly inspection ? 

A.—On regular road inspection engines we remove 
them every six months. 

H. C. Taylor, Diesel superintendent, Southern, an- 
swered the following questions concerning Diesel-electric 
locomotive maintenance: 

Q.—What about crankshaft failures? 

A.—Trouble experienced on the Southern with respect 
to crankshaft failures has been largely due to bearings 
turning in the frame caused by water reed into the 
lubricating oil and also by overheating of the lubricating 
oil. High temperature is caused from restricted oil cool- 
ers. To overcome this condition we are installing high 
temperature switches to the oil circuit which will, in case 
of over-temperature, reduce the engine to idle. 

Q.—To what do you attribute the majority of bearing 
and crankshaft failures on your railroad? 

A.—We recently had a failure where only one main 
bearing was involved. An examination revealed all bear- 
ings were of the “A” Type which had a .005-in. larger 
diameter bore, except at the location where the failure 
occurred. A standard bearing had been applied, which in 
our opinion was the cause of failure due to heavy load 
concentration. 

2 you replacing all main bearings at the same 
time? 

A.—So far we haven’t been; however, I believe it will 
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be advisable to do so in order to keep the load equally 
distributed on all main bearings. 

Q.—I would like to know if it is definitely decided by 
more than one party what causes failure of bearings? 

A.—No standard practice has been put in effect as to 
just how many will be present when decision is made as to 
cause of failure. This is usually decided by the Diesel 
foreman in charge and the general Diesel supervisor after 
the engine has been dismantled and a thorough inspection 
made of the failed parts. 

Q.—What percentage do you allow main bearings to 
go over 100,000 miles before inspection is made? 

A.—We make every effort to remove all main bearings 
at 100,000 miles or less. 

Q.—Do you think it would be safe to run them 125,000 
miles? It is very difficult to get them all on 100,000 miles 
without going over; don’t you think 125,000 miles would 
be safe? 

A.—I am of the opinion that bearings should be in- 
spected at 100,000 miles rather than let them run 25 per 
cent over. 

Q.—How many Diesels are you maintaining per day at 
your Alexandria shop? 

A.—We are maintaining a total of sixteen 1,350-hp. 
freight units at our Alexandria, Virginia, shop. Two 
mechanics are used for removing and inspecting main 
bearings. 

Q.—What mileage do you remove traction motors for 
overhauling ? 

A.—We remove all traction motors for basic overhaul 
after 200,000 miles of service. At the present time we have 
very few motors on the Southern operating beyond this 
mileage. I would like to know if any of you are experi- 
encing trouble on your railroad due to grounded traction- 
motor armatures. From our experience in the past we are 
definitely of the opinion that motors should be removed 
for basic overhauling at 200,000 miles. 


Air Brake 
Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


507—Q.—What does the rotary valve seat portion con-’ 


sist of? A.—The rotary valve seat 225 and the selector 
cock 203. 

508—Q.—Where is it located? A.—The rotary valve 
seat is located between the brake valve body and the ap- 
plication portion. 

509—Q.—Where is the selector cock located? A.— 
The selector cock is attached to the rotary valve seat. 

510—Q.—What is the duty of the selector cock? A— 
Selector cock 203 is used to change over from controlled 
full release to main reservoir full release, or the reverse 
when desired. The cock is manually operated to point 
to MR on top of the cock body when main reservoir full 
release is used and to FV when controlled full release 
is used, 

511—Q.—How does the service application portion 
junction? A.—The service application portion 110 
(Fig. 8), functions to provide a service brake application 
when initiated from the safety control or train control ap- 
plication. 

512—Q.—Does this portion have any effect otherwise 
on the braking as controlled from the automatic or inde- 
pendent brake valves? A.—Otherwise piston 112, (Sec- 
tion C-C) is held in realease position by spring 129 (main 
reservoir air pressure balanced on both sides of piston 
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112) and this portion has no effect on the braking as 
controlled from the automatic or independent brake 
valves. 

513—Q.—What happens when the air pressure on top 
of piston 112 is reduced from a safety control or train 
control application? A.—When the air pressure on top 
of piston 112 is reduced, the air pressure under the pis- 
ton moves the piston and slide valve 114 to application 
position. 

514—Q.—Is feed valve air connected to the brake pipe 
in application position? A.—WNo. 

515—Q.—Explain how this is done. A.—(a) The 
cut-off valve chamber around spring 155, (Section C-C), 
is connected to the slide valve exhaust, which permits the 
higher pressure on the other side of cut-off piston 146 
to move the cut-off valve 151 to closed position and cut 
off the flow of feed valve supply air to the brake pipe. 

516—Q.—What caused the equalizing piston to move 
to application position during a Safety or Train Control 
application? A.—(b) The passage from the equalizing 
reservoir and the top of the equalizing piston 77, (Sec- 
tion D-D), is connected to two passages; one passage 
which leads to the reduction limiting reservoir and the 
other to the second reduction reservoir. This permits 
the brake pipe air under piston 77 to move the piston to 
Application position. 


Rolling Superheater Flues 


An unusual and efficient method of rolling supérheater 
flues has recently been developed by the Rook shop of the 
Pittsburgh & West Virginia. A No. 4086 Duff-Norton 
Motor Attachment, originally designed to convert hand- 
operated jacks to air-power raise, is attached to a stand- 
ard 5!4-in. superheater-flue roller with a No. 3 shank 
and is operated by a small reversible air motor as shown 
in the accompanying illustration. The worm gearing in 
the motor attachment multiplies the motor torque 22 
times. 

This method avoids the complicated framework which 
formerly had to be bolted across the engine structure 


Rolling 5¥2-in. superheater flues with a flue roller operated by an 
air motor and attachment 


and which took more than an hour to set up and take 
down. When only a few flues must be repaired, the motor 
attachment arrangement is particularly efficient as the 
assembly and disassembly times of the framework 
amounted to a noticeable portion of the total job time. 
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ELECTRICAL SECTION — 


Air-Started Engine Fer 


Caboose Power Supply 


) Rocd 
/ island 


The engine and generator in the housing under the caboose—A 

removable side cover facilitates inspection and maintenance—The 

bottom of the housing is constructed so it can be dropped with the 

Diesel engine to facilitate removing the engine for heavy repairs or 
to replace the engine 


Tur Chicago, Rock Island and Pacific now has in 
operation a caboose power unit which is designed to 
supply communication power requirements and 200 watts 
of lighting load. The unit operates on Diesel fuel oil 
and is independent of the need for batteries on the caboose. 
It consists of a single-cylinder Lister-Blackstone engine 
running at less than rated speed, driving a 1,500-volt- 
ampere, 115-volt, single-phase a. c. generator. The engine 
is started by means of an air starter from the air train 
line. 

Air for starting is secured from the train line through 
two air chokes, two check valves and an air reservoir. The 
air reservoir pressure is kept at an average of 3 pounds 
below the air train line pressure. This supplies enough 
air to start the engine without drawing air from the train 
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line at a rate which would set the air brakes of the train. 
A rotary air motor is used for starting. It employs a 
Bendix gear similar to those used on automobiles, which 
disengages automatically as soon as the speed of the 
engine flywheel is greater than the speed of the air motor. 

A three-way valve is used to control the air for start- 
ing and stopping the engine. For starting, the valve is 
placed in the “start” position for about 5 seconds and 
then back to the running position. This procedure causes 
the air to release the cylinder compression, turn on the 
fuel at the fuel pump and admit air to the air starting 
motor. The manner in which these actuators are con- 
nected is shown in the diagram. The air-starting motor 
is thus caused to crank the engine for a period of 5 
seconds without compression, and for 15 seconds with 
compression. At the end of the 20 seconds the check 
valve, which operates the air-started motor valve, has 


Interior of the caboose showing the controls, the cover over the engine 
and the unit heater at the right 


Railway Mechanical Engineer 
APRIL, 1947 


-e 


allowed enough air to escape from the air cylinder that 
actuates the air-motor-starter valve to allow the spring 
in the air cylinder to return the piston to the normal posi- 
tion, thus shutting off the air to the air-starting motor. 
The bleed hole shown in the diagram bleeds the air 
cylinder that operates the compression instantly when 
the three-way valve is returned to the “run” position. 
The check valve in the line to the fuel feed actuator keeps 
the fuel turned on for 15 seconds after the starting valve 


Air Reservoir 


is returned to the “run” position. After the engine has 
started, the lubricating oil pressure keeps the fuel valve 
open. 

If the engine has not started during the 20-second 
starting period, it is necessary to repeat the operation. 
The three-way valve is also used to stop the engine. 
When moved to the “stop” position, air is caused to oper- 
ate the fuel shut-off actuator, which closes the fuel line at 
the fuel pump. 
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Schematic piping diagram for the engine starter 


Top view of the engine with cover removed showing its location 
under the floor 
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The engine is rated 8 hp. at 1,200 r. p. m., but is set 
to operate at 700 r. p. m. It is installed under the floor 
of the caboose and can also be started with a hand crank 
from the ground. The a. c. generator, which is rated 
1,500-volt-amperes at 115 volts is driven from the engine 
by a V-belt drive at 1,800 r. p. m. 

Engine cooling is accomplished by a unit heater having 
a %-hp., 115-volt, a. c. single-phase motor to drive the 
fan. This heater was used primarily to eliminate the 
Diesel engine radiator and thereby simplify the instal- 
lation underneath the car. It can also be used to heat 
the car. 

There are no batteries used in this installation, but. the 
generator is equipped with a d. c. 12-volt winding, which 
may be used for battery starting, either alone or in con- 
junction with the air-starting motor. The d. c. winding 
on the generator will also keep the battery charged. 

The constant load on the generator consists of the radio 
equipment and the unit-heater fan motor. This equip- 
ment draws approximately 700-volt-amperes. Full light- 
ing load is 200 watts, making a maximum load of 900- 
volt-amperes on the 1,500-volt-ampere machine. Outlets 
for electric marker lights are provided on each end of the 
caboose. 
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General view of the shop showing the baking oven at the left and the doors to the cleaning and battery rooms at the back 


Electrical Repair Shop 


THE Missouri Pacific electrical repair shop at Sedalia, 
Mo., affords a particularly good example of railroad elec- 
trical maintenance requirements since it is designed for 
the performance of all heavy repair work other than 
Diesel-electric locomotives, and the shop has been re- 
cently equipped to meet present-day requirements. Many 
other shops perform only a part of these functions, and 
in other cases, both general and Diesel-electric work are 
done together and it is difficult to segregate the require- 
ments of either one or the other. 

The work done in the Sedalia shop includes running 
repair and overhaul work on all passenger coaches going 
through the Sedalia coach shop and all major electrical 


The relay at the left is waiting repair and the one at the right is 
ready to go back into service 
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Missouri Pacific has concentrated 
most of its general electrical repair 
work at Sedalia, Mo., and new shop 
makes repairs on all electrical 
equipment except Diesel locomotives 


repair work, including cars, steam locomotives and shop 
and wayside equipment, for about two-thirds of the rail- 
road. The road operates 794 steam locomotives, 58 
Diesel-electric locognotives, and 537 passenger cars 
including 12 motor cars, over 7,082 miles of line. The 
shop works one 8-hour shift. 

The shop building which is of steel, glass and brick 
construction is 100 ft. long, and 60 ft. wide. The sash, 
which include most of the sides and one end, are fitted 
with hammered glare-proof glass. Two rooms at the rear, 
each 25 by 30 ft. in size, are used, respectively, for clean- 
ing and battery overhaul. Both are equipped with mono- 
rails and an electric hoist. The remaining 60- by 75-ft. 
section of the shop is devoted to general electrical repairs. 


This section of the shop is served by a 5-ton crane with ` 


floor control. The crane has a 10-ton bridge to permit of 
future increase of hoist capacity. The repair section of 
the shop is lighted by forty-two 300-watt incandescent 
lamps in enameled steel RLM reflectors. All power wir- 
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A stator gety a new winding 


ing to shop machines is run in floor ducts with steel- 
plate covers through which service leads are carried 
to the machines by flexible steel conduit. 


The steel material cupboard along the back wall of the main shop 


Shop Equipment 


-The following is a list of the major pieces of shop 

equipment: 

Electrically heated baking oven—54 in. wide, 80 in. high, and 
74 in. deep with fully automatic control 

Dipping tank 

Armature and coil winding machine 

Two motor-driven winding heads 

Loop winder 

Coil break or spreader 

Two precision dynamic balancing machines for large and small 
armatures respectively 

Sheet insulation cutter with 40-in. knife 

Punch for cutting insulating washers up to 2 in. in diameter 

Insulation forming machine for insulation up to 14 in. in length 

Roll-type insulation forming machine for slot insulation of any 


length 
Coil winding head 
54-in. drill press 
Hydraulic pipe bender 
40-ton hydraulic press 
Bench grinder 
Coil-spring winder 
Copper-bar bender 
Taping machine 
Flexible-shaft buffer 
18-in. lathe 
Motor-driven pipe-threading machine 
Charging facilities for batteries 
Growler 
High-potential testing machine 
Megger insulation tester 
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The armature and coil-winding machine has been 
found particularly advantageous for the winding of small 
armatures. It will wind a drum type 34-hp. armature in 
30 minutes as compared with almost eight hours re- 
quired for hand winding. 
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Relays being overhauled at one of the benches 


The lathe, which is an old one, is used mostly for 
armature banding. It will either be replaced with a lathe 
better suited to the work or with an armature banding 
machine. A milling machine will also be installed in 
the shop. 

There are ten steel work benches all equipped with 
roller-bearing drawers. In addition to these there are 
four rolling tool cabinets which are used to carry tools 


The armature and coil winding machine 
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and meters to the place at which work is being done. The 
meters for shop work include an ohmmeter, milliameter, 
and a.c. and d.c. voltmeters and ammeters. Insulation 
testing is done both with the hi-pot machine and the 
Megger tester. 

The greater part of the back wall of the main shop is 
covered with steel cupboards. These include a stock of 
material which is required continuously and also a sub- 
store of material and spare parts required for specific 
jobs going through the shop. 

In addition to the overhaul of motors and generators, 
passenger car lighting and air conditioning control panels 
are overhauled. These panels are completely stripped. 
All contact, bus ends, knife switch parts, etc., are cleaned 
with a motor-driven wire brush and all contacts are 
trued to insure full surface contact. All moving parts, 
other than contacts are also cleaned, refitted and where 
necessary, oiled. 


Samples of the panel overhaul work done in the shop 


There are six electricians and one apprentice who work 
regularly in the electrical shop. Other men bring work 
to the electrical shop from the adjoining coach shop. The 
total number of electrical workers in the Sedalia shops 
is 28 electricians, seven helpers, five apprentices and 
seven crane operators. One machinist also works part 
time in the electrical shop. 


Bake Oven Permits 
the Use of Silicones 


An oven for drying and baking electrical apparatus, 
made by the Despatch Oven Company, Minneapolis 14, 
Minn., is capable of producing temperatures to 500 deg. 
F., with the required ventilation, sufficient for the baking 
of silicone varnishes. The unit in the illustration is now 
in use in the St. Paul shops of the Great Northern Ry., 
where it has served to materially reduce baking time 
as compared with the steam-heated brick oven which 
it replaced. 

The interior dimensions of the oven are: width, 7 ft.; 
height, 8 ft., and length, 12 ft. It is gas-fired and 
electrically controlled. Tests show that the heat at any 
two points in the oven does not vary more than 4 deg. F. 

The oven has capacity for two Diesel-electric loco- 
motive traction motors or generator armatures, and it 
is Great Northern practice to bake such equipment for 
8 hrs. at a temperature of 265 to 290 deg. F. With the 


200 


A i i é pe A 


Great Northern oven has a temperature range high enough for Sili- 
cone varnishes 


old oven, it was necessary to use a baking time of 16 
hrs. for these armatures. Two batches or loads are 
now handled in two shifts, where before it was possible 
to handle only one load. The day crew takes out a 
finished batch in the morning and reloads. The night 


crew takes out a batch in the afternoon and reloads, 
setting the oven controls to shut off when the baking 
is finished and leaving the fans running until morning 
to cool the load. 


Four, of an order of twelve locomotives for the Paulista Railway of 

Brazil, under construction in the Erie, Pa., Shops of the General Elec- 

tric Company—These are 182-ton, 3,000-volt d. c. electric passenge: 

locomotives—They have a 2-C + C-2 wheel arrangement, a contin- 

uous rating of 4,050 hp., total length of 76 ft., with a weight of 45,000 
Ib. on each driving axle 
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An Early Start 


Tue first robin had been sighted and duly reported to 
the Plainville paper; amateur gardeners were avidly 
reading seed catalogs and fishermen were oiling reels 
and wrapping fly rods—spring was just around the 
corner in Plainville. At the S. P. & W. roundhouse, 
Jim Evans was wondering where the next locomotive 
was coming from, while Ned Sparks was thinking about 
the approaching season for air conditioning. The season 
before had been a nightmare. Shortages of material, men 
and time had practically limited maintenance of air con- 
ditoning equipment of coaches on all but important trains 
to replacing blown fuses, broken belts, and cleaning 
screens. Passengers had for the most part accepted dis- 
agreeable conditions as part of train travel, but patience 
was rapidly ceasing to be a virtue. Railroad officials 
had already recognized that cash customers were begin- 
ning to expect better service and would get it or else, 
and bulletins had been issued calling attention of em- 
ployees to the fact. In addition to copies of general 
tulletins and circular letters, Sparks had a copy of a 
etter from the master mechanic to the foreman suggest- 
ing that the electrician begin at once preparing air con- 
ditioned coaches that turned at Plainville. 

Only one train regularly turns at Plainville. It uses 
two coaches, an observation lounge car, a combination 
mail and baggage car, and an express car. The length 
of the run requires two sets of equipment, making six 
air-conditioned cars for Sparks to prepare for service. 

The electrician working full time on the cars could 
finish the job in about a week, but there were other jobs 
to be done. It was a little over two weeks until air- 
conditioning was to be put in operation when Sparks 
received the letter. He decided to start going over the 
tquipment immediately so as to have plenty of time. He 
was gathering up tools getting ready to go to the car 
department when Evans came in the electric shop. 

“There’s something wrong with the motor on the fuel 
oil pump,” the foreman said. “The hostler started to 
take oil on the 5081 and the motor wouldn’t start. He’s 
waiting to get it fixed and I’m in a hurry to get the 
engine in the house so it can be worked and turned.” 

Sparks reached up over the bench and got his voltage 
tester, pocketed pliers and screw driver, and started to 
leave the electric shop. 

“If you can’t get it going right away, tell the hostler 
to run the engine in the house without takirig oil,” Evans 
told the electrician. 

“Okay,” Sparks replied, “I’ll try to get it going right 
away.” 


At three fuses were good and current was coming 
to the controller, Sparks found, but when the start 
button on the oil crane was pushed, nothing happened. 
He though perhaps there was an open in the control 
circuit or maybe the push button was not making con- 
tact until he short circuited the terminals in the con- 
troller and still the contactors didn’t close. ; 

“Are you going to be able to get it fixed right away ?” 
the hostler asked while Sparks was testing. “If you’re 
not, maybe I’d better go ahead and run her in the house.” 

“Just a minute,” Sparks replied. “TIl find a dry stick 
and hold the contactors closed while you take oil. Have 
vour helper stand where I can see him and signal when 
the tank is full.” 
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By Walt Wyre 


While the fuel oil tank was being filled, Evans came to 
see about the delay getting the locomotive in the house. 
“Did you find the trouble yet?” he asked. 

“Not yet,” Sparks told him, “But I’m fairly certain 
the magnet coil is bad.” 

“Shut up!—I mean shut it off!” Evans yelled. “The 
tank is running over !” 

Sparks released the contactors and stepped outside to 
see what the trouble was. The hostler was still pushing 
the stop button. He had forgotten about it not working. 

“Another mess to clean off the tank,” Evans com- 
mented sharply. “That hostler should have to clean it. 
Get the controller repaired as soon as possible and be 
sure it’s working before you leave.” 

Sparks, using his voltage tester, found that everything 
was okay up to the coil, but current would not go 
through it. Open in the winding, he told himself, as 


he started removing the defective coil. 


Sparks stopped at the electric shop and tested the coil 
again just to make certain it was open, then went to the 
storeroom. 

“Have you got a magnet coil like this?” Sparks handed 
the coil to the storekeeper. 

The storekeeper looked at the coil a moment and said, 
“Sure; how many do you want?” 

“One will be enough at present,” the electrician re- 
plied, “and I’m surprised to get that.” 

Sparks put the coil in his pocket and started back to 
the fuel oil pump house. When he got there two more 
locomotives had come in and were waiting to take oil. 

“It will only take about five minutes to put in the 
new coil,” Sparks told the hostler. 

The electrician didn’t look at the coil, just put it in 
place, fastened the clamps, and connected the wires. He 
closed the switch and waved to the waiting hostler. 

The hostler pressed the button, the contactors in the 
controller closed with a bang, the motor started and al- 
most immediately smoke started boiling from the con- 
troller case. 

Sparks jumped over and pulled the main switch, then 
opened the controller box door. The nice new coil 
wasn’t shiny any more, but was scorched to a blistery 
crisp brown. 

When the oil stopped flowing almost as soon as it 
started, the hostler came over to investigate. “What’s 
the matter now?” he asked. 

“T think,” Sparks said, “That the storekeeper gave me 
the wrong coil.” 

The electrician removed the burned coil and took it 
back to the storeroom. “Let me see another coil like 
the one I just got.” 


Tue storekeeper handed Sparks another new coil. 
“Now don’t come back for any more today,” he said. 
Sparks examined the rating tag on the coil. “Huh!” 
he grunted, “just as I thought! This coil is for 110 
volts. I need one for 440 volts.” 
“That’s all of that kind we have,” the storekeeper said. 
“Well, you had better order some more and be sure 
to specify 440 volts,” Sparks advised. 
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Sparks took the coil and went to the electric shop hop- 
ing to find one there that would work but wasn’t much 
surprised when he didn’t find one. While he was search- 
ing for a coil Evans came in wanting to know if the 
controller had been repaired. 

“No,” Sparks replied. “The storekeeper had a coil but 
it’s wound for 110 volts. I need one for 440 volts.” 

“Well, we've got to get the thing going some way. I 
can’t have an electrician standing up there holding it 
with a stick every time an engine takes oil.” 


“TIl see what can be done,” Sparks replied. “Maybe 
the old coil can be repaired.” 
The coil was not in condition to be repaired. There 


was a burned place in the winding half an inch deep. 
Sparks looked at the coil and scratched his head sud- 
denly he dropped the defective coil on the bench as 
though it was hot and picked up the one he had gotten 
at the storeroom. “Gosh, I’m dumb!” he said aloud 
as he started back to the fuel oil pump house. 

On the way he met Evans going to the electric shop 
to see how Sparks was getting along. “Get the coil 
fixed?” 

“No, couldn’t fix it,’ Sparks replied, “Put I'll get 
the controller going.” 

“How will you do it?” 

“Just run a 110 volt line into the controller case and 
put the magnet coil and control circuit on 110 volts,” 
Sparks told the foreman. 

“Well, get it going soon as you can,” Evans said and 
turned to go back to the office. ; 


Next day Sparks finished doing what jobs that needed 
immediate attention at the roundhouse by noon. After 
lunch he gathered up tools and prepared to go to the car 
department to work on the air conditioning. The train 
is due at 12:40 p. m. and being on a short run is usually 
on time, but he decided to ask at the roundhouse office 
before going down. The train was reported three hours 
late, having been held up at Sanford waiting for a con- 
nection from the Mountain Division. It wouldn’t arrive 
in Plainville much, if any, before time for the electrician 
to quit for the day. 

The fuel oil pump motor continued to operate okay 
until the next morning when Sparks was eating break- 
fast. The phone rang and the roundhouse clerk told 
the electrician to get the lead out and rush to the 
roundhouse. 

Sparks scalded his throat with hot offee and hurried 
to the roundhouse. The trouble wasn’t serious. Some- 
one had pulled the switch of the 110-volt circuit but in 
the meantime five locomotives that had come in were 
waiting to take fuel oil. 

The passenger train was on time that day and Sparks 
with tools ready was waiting to start to work when the 
switch engine shoved the cars in on the storage track. 
The electrician decided to start on one of the coaches 
that used a propane engine driven unit first. He checked 
the oil in the engine and was filling the radiator when 
the car foreman came over. 

“The roundhouse clerk just called. Said for you to 
rush to the roundhouse, some kind of electrical trouble,” 
he added. 

Sparks swore, shut off the water, opened the drain 
cock of the radiator, just in case he didn’t get back, 
gathered up his tools and headed for the roundhouse. 

“Some kind of trouble at the water treating plant,” 
the roundhouse clerk told Sparks. “Motor burned out or 
something.” 


Sparxs found the man at the treating plant all in a 
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stew. The day before the division engineer had come in 
and tound the place somewhat untidy. The official had 
left orders to have the place thoroughly cleaned. The 
night man had done a good job of cleaning, including 
thoroughly washing the little quarter-horse, single-phase 
motor driving the chemical pump with a stream of water 
while the motor was running. 

Sparks took the motor off and carried it to the electric 
shop. 

“Do you think the motor is burned out?” the treating 
plant man asked. 

“From the way it smells, I’d say yes,” Sparks replied. 
“TIl tell you more about it after I get it taken apart.” 

The treating plant man went with Sparks to the elec- 
tric shop and watched while Sparks took the motor apart. 

“Can it be fixed?” the treating plant man asked as he 
stooped to get a better view of the charred winding. 

“Not without rewinding,” the electrician told him. 

“Can you do it?” 

“Oh, I could do a fair job of winding it if I had the 
material and time to do it,” Sparks said. “We always 
send our rewinding jobs to one of the electric shops that’s 
equipped for it. I'll get this one off right away.” 

“How long will it take to get it back?” The treating 
plant man was beginning to show symptoms of being 
worried. “If we don’t get the pump running, I'll have 
to put chemicals in by hand, then the water treatment 
wor be right, and the chief chemist will give me the 

evil.” 

“Couldn’t you tell him that the motor is burned out?” 
Sparks asked. 

“Yes, but then he would want to know how it all 
happened and even if he didn’t blame me for it burning 
out, I still don’t like to write letters. Can't you get it 
fixed up some way ?” 

“About the only way I could get it going soon would 
be with another quarter-horse motor.” 

“I’ve got a quarter-horse motor at home,” the treat- 
ing plant man said. “If I bring it, will you put it on 
the pump while this one is being rewound?” 

“Sure,” Sparks agreed. “TI put it on if it will fit.” 

“TIl go get it now. It won’t take over fifteen minutes.’ 

“Okay,” Sparks said. “I'll put this motor together 
and take it to the storeroom while you are gone. Bring 
the motor to the electric shop and I’ll test it.” 

The treating plant man was gone over fifteen minutes 
but he was back with the motor in about half an hour. 

“Do you think it will be all right?” he asked. 

“Well, I don’t know.” Sparks eyed the motor doubt- 
fully. “That’s a split phase motor and they have very 
little starting power.” . 

“It worked good on a washing machine,” the treating 
plant operator said. “Looks like it would run the pump.’ 

“Dammit!” Sparks ejaculated. “I forgot to take the 
gear off the other motor. Now, I’ve got to go to the 
storeroom, unpack it and take the gear off.” 

The motor shafts were the same size so the gear fit 
okay, but the holes in the base were spaced differently. 
The electrician overcame that difficulty by going to the 
carpenter shop and finding a piece of plywood % in. 
thick.. He bolted the motor to the piece of plywood. 
then fastened the plywood to the bracket on the pump. 

When the motor was in place and the wires connected 
Sparks closed the switch. The little motor grunted, 
turned the gears just about enough to take the slack out. 
then stalled. 

“That’s what I was afraid of,’ Sparks commented. 
“It hasn’t got enough power to start the pump.” 

“Don’t look like it would take any more power to 
run the pump than it does to run a washing machine, 
the treating plant man said morosely. 
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“T have an idea it would run the pump,” Sparks said, 
“but there’s quite a little drag starting that piston pump 
through gears. If you'll close the switch, Ill give the 
motor a little help to start.” 

When the switch was closed, Sparks gave the large 
gear on the pump a slight push and the motor did the 
rest. It ran okay and didn’t get hot. 


“Let’s stop it and try again,” the treating plant oper- 


ator said. “Maybe now that the motor is limbered up, 
it will start the pump.” 

They stopped the motor, then closed the switch, but 
it acted as before. “Shut it off,” Sparks said, when a 
light haze of smoke began to curl from the motor show- 
ing that the starting winding was getting too hot. 

“Looks like that’s that!” Sparks commented. “Any- 
way, we tried.” 

“Well, guess I had better tell the water service fore- 
man about it,” the treating plant man said, “but I sure 
wish it would run.” ` 


Nexr day everything appeared to be propitious for a 
good start on the air conditioning. The train came in on 
time, in fact a few minutes ahead of schedule and the 
switching crew set the cars on the storage track more 
quickly than usual. The day was cold with a few flakes 
of snow in the air. The electrician decided to work in- 
side the coach. He started with the air conditioning 
control cabinet. 

He had removed the cover from the control panel and 
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was examining the water pump contactors when Dick 
Wheeler came in. “Master mechanic wants to see you 
at the office right away,” the car foreman told Sparks. 
Sparks swore but not mildly, replaced the control panel 
cover and gathered up his tools. 
“Too bad,” the car foreman commented. “Just when 
you had found a nice warm place to work. But there’s 


The night man did a 


good job of cleaning 


no rush getting the air conditioning started. The way 
the weather is today looks like we won't need air con- 
ditioning any time soon.” 

Sparks went to the master mechanic’s office, spoke to 
the chief clerk in the main office, and started to go into 
the official’s private office but hesitated when he saw 
that the master mechanic was talking to some one else. 

“Come on in,” H. H. Carter, the master mechanic, 
invited. “You know Ed Thomas, the water service fore- 
man, don’t you?” 

“Yes, sir,” Sparks said. 

“What’s the matter with the chemical pump motor at 
the treating plant?” Carter asked abruptly. “Ed tells 
me it’s not working.” 

“That’s right,” Sparks nodded, “I sent the motor off 
yesterday to be rewound.” 

“What caused it to burn out?” Thomas asked. 

“Well, it could have got wet,’ Sparks replied hesi- 
tantly. He didn’t know just what the treating plant 
man had told Thomas and saw no point in causing un- 
necessary trouble. 
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“The main idea as I see it,” Carter said, “is to get 
the pump going soon as possible. It’s very important 
that the water be properly treated. We can’t afford 
delays caused by bad water and can’t spare time for un- 
necessary boiler washing and water changes.” 

“Don’t you have an extra motor that could be used 
until the other one gets back?” the water service fore- 
man asked. 

“Afraid not,” Sparks replied. “We don’t use very 
many motors small as quarter-horse.” 

“Couldn’t you borrow a motor from the electric power 
company or somebody?” Carter asked. 

“Not very likely,” Sparks said. “The treating plant 
man is anxious as anybody to get the pump running. He 
even brought a washing machine motor from home but 
it won’t work, hasn’t got power enough to start the 
pump. I’m afraid that’s the only kind of motor we could 
borrow, if we found any at all.” 

“Tf they are both quarter-horse power motors, why 
won't the washing machine motor do the job?” Carter 
asked with a slight trace of irritation. 

Sparks sighed. Then, as patiently as possible, at- 
tempted to explain why the capacitor type motor has 
more starting torque than a split phase motor of the 
same rating. 

“Im not an electrician,” the master mechanic inter- 
rupted the explanation, “but it seems to me there should 
be some way to get the chemical pump going. Surely 
we are not going to take a chance on delaying a train 
because of foaming water in a locomotive boiler for lack 
of a quarter-horsepower motor. It’s your baby, Thomas. 
If there’s any trouble because the water isn’t properly 
treated, you are the one that'll have to explain.” 

“That’s right,” Thomas agreed, “but we can’t run the 
chemical pump without a motor. Let’s go up to the 
treating plant and see if we can’t figure out something,” 
the water service foreman said to Sparks. 

“Looks like the master mechanic was putting me on 
the spot,” Thomas said after he and Sparks had left 
the office. 

“Not too much.” Sparks grinned. “He was just 
talking. I’ve known Carter a long time. What he said 
was meant as much for me as it was for you. He figured 
maybe I could figure out some way to get a motor for the 
chemical pump if I tried.” 


WW uen the water service foreman and electrician 
reached the treating plant, they tried the motor as Sparks 
had the day before and with the same results, Thomas 
looked around a bit trying to figure some way the pump 
could be belted to the main pump motor shaft but with- 
out success. The chemical pump motor operated only at 
intervals controlled by a timing device on a water meter. 
When each thousand gallons of water passed through the 
meter, contact was made and the chemical pump motor 
started. A timer determined the running time of the 
motor for each thousand gallons of water, and thus regu- 
lated the treatment. 

“Tf the chemical pump ran continuously, I could fig- 
ure out some way to belt it to the main pump motor,” 
Thomas said. 

“Tf it ran continuously, we could use the washing ma- 
chine motor,” Sparks said. “We could give it a little 
help starting and then it would keep running.” 

“T still don’t understand the difference between the 
two motors,” Thomas said. “I was trying to follow you 
when you were explaining, but Carter interrupted.” 

“Well, I’ll try to explain the best I can,” Sparks said 
and started to do so. He was saying, “A capacitor motor 
has a capacitor or condenser connected in the starting 
winding which causes the current to be out of phase with 
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that of the running winding, creating essentially a two 
phase motor while starting—” Suddenly, Sparks stopped 
talking. 

“Go ahead—l’m listening even if I don’t understand 
much of what you are saying.” : 

“But I’ve got an idea,” Sparks said. “It might work! 
I'll be back in a few minutes.” 

Sparks tore back to the electric shop and started 

When Sparks reached the electric shop, he started 
loosening screws to remove the end bell from the motor. 
Using the short pieces of wire he brought two leads out 
of the motor, then replaced the end bells. 

“What’s that thing?” Thomas asked when the elec- 
trician using tape fastened a capacitor to the motor. 

“Its a capacitor. I’m connecting it in series with 
the starting winding, and hoping it will make the motor 
start the pump.” 

When the job was finished and the switch closed, the 
motor started right off. The capacitor had increased the 
starting torque, not much, but enough for the job at 
hand. 

“Well, if that’s the only difference between a split 
phase motor or whatever you call it and a capacitor 
motor, looks like you would have done that at first,” 
Thomas commented. 

“Well, to tell you the truth, I didn’t think of it. Be- 
sides I wasn’t certain it would work. You see, regular 
capacitor motors have heavier wire in the starting wind- 
ing than split phase motors, but anyway, lucky for us, 
this one didn’t need much extra kick. Let’s try it again.” 

“Looks okay to me,” Thomas said. “Let’s go tell the 
master mechanic about it.” 

“I figured maybe if you tried hard enough you'd get 
it going,” Carter commented. “What have you done on 
the air conditioned cars?” Carter turned to Sparks. 

“Very little yet,” Sparks replied. 

“Well, it’s not long now until they’ll be needed. I 
want you to get right on them and get them in good con- 
dition before the season starts. Didn’t you get a copy 
of my letter about it?” 

“Yes, sir, I got it,” Sparks replied. 


This 44-ton Alco-G. E. Diesel-electric locomotive, in operation since 
June, 1945, replaced a steam locomotive on the Amador Central. Its 
availability has been 99 per cent and it has shown a saving of 75 per 
cent in fuel expense. Maintenance has also been unusually low. This 
11.8-mile line from Martel, Calif., to lone, has grades up to 4 per 
cent and 23-deg. curves with 252-deg. curvature per mile of road 


Railway Mechanical Engineer 
APRIL, 1947 


[a 


Improved 
Electroplating 


An electroplating process in which finish- 
ing costs are reduced 20 per cent or more 
while the resulting product has “better 
quality and a finish fully equal to that pro- 
duced by older methods has been developed 
by the Westinghouse Electric Corporation. 
In the new plating process, current is re- 
versed periodically to remove surplus or 
unsound metal, level peaks, and polish. 
Loose or surplus plate is “wiped” off by 
these electrical backstrokes leaving only the 
smooth, tightly fastened atoms. Successive 


The magnet on the left was direct-current, rack plated for 5 


was direct-current, barrel plated for 7 hours, 


Current plated for 4 hours. 


layers of plate can be built up by this 
method to almost any desired thickness 
to make a deposit more dense and of 
greater homogeneity than that possible 


with conventional  continuous-current 
methods. 
Using the Periodic Reverse-Current 


method, it is possible to produce a plate 
that is considerably smoother than the sur- 
face of the material to which it is applied. 
For example, a film of copper only 0015 
inches thick has been plated on shotblasted 
steel with no evidence of the rough base 
metal being apparent at the surface of the 
copper plate. Burned electrodeposits, nod- 
ules, exaggerated buildup of metal at cor- 
ners or at sharp points can be reduced 
or eliminated when the new process is 
used. 

Greater speed is obtained because 
stronger current can be used in the 
plating portion of the cycle. Since the 
metal surface is brightened by the cur- 
rent reversal, hand buffing or polishing 
can be cut down or eliminated entirely 
im many cases. 

The new process works better with some 
electrotytes than with others. Plating 
baths best suited for its use are the cyanide- 
type baths such as copper, silver, zinc, 
cadmium and even gold. In general, defi- 
nite and substantial improvement is evi- 
dent with the new method in most acid 
and alkaline electrolytes. Such factors as 
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NEW DEVICES 


temperature, metal concentration and alka- 
linity or acidity of the solution must be 
carefully studied to obtain the best results 
for each adaptation. 


Ceco-Drop 
Drop Hammer 


A gravity drop hammer which requires 
neither boards nor other form of friction 
lift has been designed by the Chambers- 
burg Engineering Company, Chambers- 
burg, Pa. Known as the Ceco-Drop, it 


hours, the one in the middle 
and the one on the right was Periodic Reverse- 
None has been polished 


may be operated by either air or steam and 
may be had in sizes from 50 Ib. to 20,000 
lb. By using a piston lift the speed re- 
striction in the up stroke imposed by the 
boards is eliminated and the striking of 
more blows per minute is made possible. 
Because of this greater frequency of blows, 
the forging temperature is higher and it 
is said that fewer blows generally are re- 
quired. 

The hammer is operated by depressing 
the treadle which acts directly on a pilot 
valve to release the rod from the positive- 
gripping clamp and permit the ram to fall. 
As long as the treadle is held down the 
clamp remains in the non-grip position 
permitting the ram to repeat its blows, 
but in the event of an air-supply failure, 
the clamp will grip the rod automatically. 
The air or steam that operates the piston 
is used expansively by shutting off the 
supply part way up on the upstroke to 
attain greater efficiency in consumption. 
The valve is placed on its side to attain 
greater accuracy and speed of operation. 
Air consumption is 11 cu. ft. at 100 Ib. 
per sq. in., requiring about 1.6 hp. for 
each 100 Ib. of falling weight. The length 
of stroke of the ram can be changed in 
less than a minute, by removing the dog- 
locating pin, moving the 1-lb. dog to the 
new location and re-inserting the pin. A 
control valve is included in the supply 
ports to permit the operator manually to 


control the ram for blocking or unblocking. 

Maintenance of the Ceco-Drop is simp- 
lified by having 22 per cent fewer parts 
than a comparable board drop hammer 
and because there is no adjustment to be 
made of any friction-lifting mechanism. 
There are no belts or motors and the 
power source can be located well away 
from the vibrations of the forge shop. Rods, 
which are estimated by the manufacturer 
to have a life of 200 hr. or more of actual 
production, can be changed in one half 
hour. 

Adjustment of dies and of frames is no 
different from practices on board drop 
hammers. Since the guides are hardened 
and parallel, replaning of the ram is antici- 
pated to correct for wear. In such cases 
the wearing plates between the yoke and 
the frames must be appropriately sized to 
maintain the central position of the cylinder. 
As valve travel is important, the dog faces 
are hardened for long wear and should be 
replaced when worn to the extent that 
valve travel is reduced %4¢-in. The shoes of 
the clamps are expendable, and new ones 
can be inserted without disturbing any 
other part of the hammer. The cylinders 
can be readily replaced when worn beyond 
economical use. 

The clamp assembly consists or a car- 
riage pivoted from the yoke at one end 
and connecting through levers to an air 
cylinder at the other end. In the carriage 
are two clamping blocks pivoted on pins 
and containing removable faces which 
clamp the rod. The entire clamp assembly 


The feeding and working zone of the Ceco- 
Drop is clear and free to the operator 
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is mounted so as continuously to touch 
the piston rod. This continuous contact 
aids in dampening vibrations in the rod. 

The operating control consists of a rock- 
er pivoted on the right-hand frame. On 
this rocker are mounted adjustable dogs 
which receive inclined actuated movement 
from the ram to oscillate the rocker. The 
upper end of the rocker is connected by 
levers to the operating valve. The first 
connection is extended into the path of the 
ram as a safety measure in case the dogs 
are not in place. Bearings of the lever 
system are cushioned against shock by ap- 
propriate Neoprene or equal bushings. 

The frames are V-sections with the point 
of the V forming the guides. They are 
made of Cecolloy, are heavy and have a 
low center of gravity. The guide surfaces 
are made parallel and are hardened elec- 
tronically. The yoke, also made of Cecol- 
loy, is mounted on the frames and held 
by inclined bolts. It is positioned with re- 
spect to the frame by wearing plates, 
located by the tie bolts, abutting the ad- 
jacent surfaces. The yoke forms the valve 
chests and ports, and contains the stuffinng 
box of the piston rods. The cylinder is 
inserted into the yoke and has a safety 
cylinder on top as a safety measure when 
rods break. The anvil assembly is similar 
to that used on a board hammer. 

The ram is a heat-treated steel forging 
and the rod is of heat-treated alloy steel. 
The steel piston is shrunk on the upper 
end of the rod and is fitted with heat- 
treated alloy-steel piston rings. The lower 
end of the rod is tapered to receive a split 
tapered bushing. The rod and bushing are 
inserted into a corresponding taper in an 
alloy-steel socket keyed in the top of the 
ram. The entire hammer assembly has a 
low center of gravity as it was felt that 
the nearer the center of gravity of a ham- 
mer assembly is to its foundation, the less 
is the loss of energy through movement 
and vibration. In the 2,000-Ib. Ceco-Drop 
the center of gravity ef the hammer at 
impact is approximately 10 in. above the 
die line, or about half the distance of 
comparable board drop hammers. 


Lock Wrench 


A locking hand-wrench said to have a 


gripping strength equivalent to one-ton . 


pressure is manufactured by A. C. E. Incor- 
porated, Transportation Building, Detroit 
26, Michigan. It is designed for use as 


a clamp in such operations as welding and 
soldering, pattern making, removing stub- 
born bolts or cotter pins, and for wire 
bending or splicing operations. 


Locking hand wrench with a maximum jaw 
opening of 1% in. 
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The wrench is made of alloy steel, cad- 
mium plated, and is 10 in. long. The 
double-lever or toggle action permits it to 
be used as a combination straight, end or 
pipe wrench, vise, toggle press, clamp or 
pliers. Parts up to any size which will fit 
the maximum jaw opening of 1% in., can 
be held by the wrench for tooling, drilling, 
grinding or machining. 


Car-Wheel Lathe 


The Niles 52-in. car-wheel lathe is design- 
ed for heavy-duty operation with modern 
high-speed tool steel and is equipped with 
several late and improved time- and labor- 
saving devices by the manufacturer, The 
General Machinery Corp., Niles Tool 


tically continuous. The feed ratchets are 
entirely enclosed and operate in either 
direction. 

The machine has two massive heads 
mounted on a heavy bed of deep box sec- 
tion to which the left-hand headstock is 
rigidly bolted. The right-hand headstock 
has a power traverse and is operated by 
a separate motor located at the end of the 
bed. The forward movement of the head- 
stock is through a friction disc to eliminate 
the possibility of damage by the faceplates 
being brought up too forcibly against the 
wheels. The backward movement of the 
headstock is positive, the drive being by 
means of a ratchet arrangement and the 
travel limited by an electric safety switch. 
The headstock is adjusted to a sliding fit 
and is securely clamped back and front 


The Niles 52-in. car-wheel lathe 


Works Division, Hamilton, Ohio. It will 
turn wheels with tread diameters from 26 
to 52 in. equipped with plain or roller 


bearings, inside or outside journals. 


For turning car wheels on axles having 
outside journals, the axle is chucked by 
collapsible bushes which fit into taper 
sleeves within the spindles. The wheels 
are brought close to the faceplates and 
gripped by the automatic equalizing drivers 
which engage the tires near the rim. When 
turning wheels on axles having inside 
journals, the.pointed centers are employed 
and the wheels gripped by the drivers in 
the usual manner. Trailer wheels having 
outside journals of larger diameter than 
the ordinary axle may also be turned on 
the pointed centers. A calipering device, 
consisting of an adjustable pointer on a 
bar which is rigidly supported on the 
headstocks, is installed to enable the op- 
erator readily to size both wheels to equal 
diameters. 

The distance between faceplates varies 
from a minimum of 6 ft., 10 in. to a 
maximum of 10 ft., 5 in. The lathe will 
take journals up to 7 in. diameter with 
the collapsible bushes and up to 11% in 
diameter by chucking with the pointed 
centers. With a d.c. motor drive the speeds 
to the faceplates range from .76 to 2.28 
r.p.m.; the a.c. drive gives six speeds 
varying from .77 to 2.32 r.p.m. Where the 
use of carbide cutting tools is desired, a 
faster speed range may be had on special 
order. There are six feeds ranging from 
342 to Me in. per revolution, while eight 
strokes per revolution make the feed prac- 


to the bed by means of a pneumatic clamp- 
ing device. 

Each headstock is equipped with a heavy 
faceplate carried on an extra large spindle, 
the end thrust of the spindles being taken 
by ball bearings. The faceplates are pro- 
vided with T-slots and each is equipped 
with four Niles equalizing drivers which 
engage the wheels near the rim and hold 
them rigidly to the faceplates. Wheel sets 
equipped with anti friction bearing hous- 
ings can be turned on centers with the 
standard height of drivers, the faceplates 
having openings of sufficient size to receive 
these housings. Inserts are provided for 
the openings and are accurately located 
in position in the faceplates. The smallest 
wheel set equipped with anti-friction bear- 
ing housings that can be chucked with the 
standard driver is 33 in. 

The tool rests are equipped with turret 
tool posts which consist of four-sided ro- 
tatable tool blocks mounted on the lateral 
feed slides. The turrent tool has four 
turning tools rigidly mounted in the tool 
block but easily removed for grinding. 
The tool block is clamped to the lateral 
slide by a heavy central bolt and locked 
in the proper cutting position for each 
tool by the indexing cam lock. The block 
rests on a ball thrust bearing and coil 
spring which allows indexing with very 
little manual effort. 

The tool rest is adjustable both in and 
out by a rack and pinion for different- 
sized wheels. The rest is made to swivel, 
but it bolts to a rack which slides in a 
T-slot in the base to give in-and out move- 
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ment of the rest without disturbing its 
angular setting. A hardened and ground 
steel plate is attached to the underside of 
each turrent for indexing the turret. The 
center clamping bolt has a ball thrust bear- 
ing with a spring, which, when the clamp 
nut is released, absorbs most of the weight 
of the turret and facilitates indexing. The 
tool blocks carry four tools, each of which 
is indexed into correct relation to the 
wheel with a minimum of lateral traverse. 
The tool blades are clamped to the tool 
blocks, thus permitting quick replacement. 

The feed ratchets for lateral power feed 
are completely enclosed and convenient to 
operate. Fast hand traverse is also pro- 
vided for both cross and lateral adjust- 
ment through large hand wheels. The tool 
slides are arranged for the application of 
power traverse. The final setting of the 
tool into the tread for depth of cut is made 
by a wrench through reduction gears. Ball 
thrust bearings are used on the feed screw 
for easy adjustment. 

All driving gears on both headstocks 
are alloy steel, herring bone, except the 
faceplate gears which are spur type. The 
speed-change gears on the left-hand head- 
stock are also of alloy steel and enclosed 
in a separate unit. All gears are either 
enclosed or covered with suitable guards. 
All of the running parts are lubricated 
by an automatic pressure system to provide 
a continuous supply of oil to all gears and 
bearings. A pressure switch is included 
for stopping the drive should the oil pres- 
sure drop below the pre-determined mini- 
mum. The faceplates gears and pinions are 
lubricated with heavy grease. All important 
sliding surfaces have renewable steel wear 
plates. 


Ready-Cut 
Paper Masks 


A gum-backed stencil for lettering or 
applying designs on rolling stock is avail- 
able from the C. O. Dicks Company, 8544 
Grand River, Detroit 4, Mich. This sten- 
cil is said to produce sharp clear designs 
or lettering with the abscence of any 
marks left by ties which are common 
to the ordinary stencil. It is also said 
to provide durability by making the decor- 
ation and the body finish one and the 
same, and not something stuck on which 
needs protection. 

To use this lettering device a coat of 
stickum is applied to a clean surface by 
means of a clean paint brush, and ten or 
fifteen minutes allowed for the stickum 
to dry. Then, until pressure is applied, 
the stencil can be slid into position without 
grabbing or seizing. When the stencil is 
porperly located a slight pressure with 
the thumb or fingertips will hold it in 
position. The stencil is then patted down 
with a hand or scrub brush and the ties 
removed with a sharp knife or razor blade. 
Application of the stencil is completed 
by rubbing it down with a dry stiff scrub 
brush to seal the edges of the letters, 
after which the stickum from the open- 
ings is easily rolled up and removed. 

The letters may be applied by either a 
spray gun or a paint brush. After the 
letters are applied the stencil may be 
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The gum-back is easily removed 


removed at any time, but if the paint 
brush is still wet, care must be taken 
to prevent the stencil parts from falling 
into the wet letters. The letters centers 
are picked out with a knife point. 


Multi-Speed 
Gear Transmission 


A selective sliding-gear transmission for 
application to milling machines, lathes, 
shapers and other shop machinery has 
been developed by the Turner Uni-Drive 
Company, 3416 Terrace street, Kansas City 
8, Mo. It is available in four sizes from 
one to ten horsepower and in various 
models in each horsepower range. These 
models have either 3, 4, 6 or 9 output 
speeds with overall speed ratios of 3, 3, 
4.8 and 9.5 to 1 respectively. 

Two handles control the output speeds 
and are interlocked to prevent setting 
in two speeds at once. Belt adjustment 
is provided by an adjutable motor plate 
between the motor and the transmission, 
and by a bracket hinge mounting between 
the transmission and the machine. 

The Uni-Drive is housed in an alumi- 
num-alloy case and has precision-ground, 
eight-spline chrome-nickel-steel shafts that 
turn in anti-friction bearings. The hard- 
ened-steel gears operate in an oil bath. 
To eliminate leakage around ground 
shafts and shifter-handle rods, Garlock 
Grease Seals are applied. For users that 


The Turner Uni-Drive applied to a lathe 


desire a lower speed than is attainable 
from the standard models, a slow-speed 
series is available and has one additional 
reduction 50 per cent slower than the 
lowest speed in the regular units. 


Air King 
Compressors 


A line of air compressors designed around 
established motor horsepowers has been an- 
nounced by the Worthington Pump & 
Machinery Corp., Harrison, N. J. Des- 
ignated as the “Air King”, this line includes 
single-stage and two-stage sizes for pres- 
sures up to 250 lb. per sq. in. for mating 
to standard motors of one to fifteen horse- 
power. The types include self-contained 
power-driven models mounted on bases or 
tanks and bare compressors for either direct 
or V-belt connection to the prime movers. 
These compressors employ a centrifugal 
clutch for automatic starting which permits 
the driving motor to attain full speed before 
the compressor turns. This eliminates the 


A self-contained model of Worthington Air 
King Compressors 


need for starting unloaders, check valves, 
release and bleeder valves, etc. The direct 
power drive eliminates transmission losses 
and drive adjustments. To assure safety 
and cleanliness, guards are used to enclose 
all moving parts. 


Cutsall 
Face Mill 


The Cutsall is a face mill designed for 
modern milling practice. It is a tool-bit- 
type mill with Carboloy blades. 

The housing is built to take either left- 
or right-hand blades. It holds the blade 
face slightly back of center so that positive 
and negative radial rake can be obtained 
from the same blades. There are two set 
screws for each blade, one of which bears 
on the tapered base of the blade and pro- 
vides for fine blade adjustment; the other 
is to lock the blade securely in the housing. 

The blades have extra large Carboloy 
tips and can be sharpened on an off-hand, 
adjustable-table single-point tool grinder 
exactly the same as regular lathe tools. 
The overall construction of the Cutsall is 
rugged and balanced and it can make heavy 
cuts in tough stock at high spindle speeds. 

It is available in 6-in., 8-in., and 12-in. 
diameter sizes from the Lovejoy Tool Com- 
pany, Springfield, Vermont. For conven- 
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The Cutsall face mill 


ience and economy one size of Carboloy 
tipped blade fits all four cutter sizes. The 
blades are tipped with either of two grades 
of Carboloy, one for cutting steel or one 
for cutting cast iron and non-ferrous metals. 


Self-Regulating 


Generators 


Self-regulating generators for standby 
or emergency Diesel-electric power plants 
are now being offered in 7.5- and 10-kva. 
sizes by the Witte Engine Works, Kansas 
City, Mo. No rheostat is required and the 
control has no moving parts. 

The voltage output of the generator is 
regulated within narrow limits by varying 
the exciter voltage input to the generator 
electrically. Near-resonant reaction from 
a magnetically saturated reactor connected 
in series with a capacitor provides an a.c. 
voltage that amplifies small changes in 
generator voltage. 

This a.c. voltage is rectified and com- 
bined with the input voltage of the excitor 
to hold the generator voltage within 2 per 
cent plus or minus from no load to full 
load. It also compensates for voltage 
changes caused by variations in speed of 
the engine. No tubes or other delicate parts 
are required. 


Honing Machines 


A range of honing machines said to ac- 
complish internal cylinder honing quickly 
and economically to an accuracy of .0002 
in. is available from the C. Allen Fulmer 
Company, 1217 First National Bank Build- 
ing, Cincinnati 2, Ohio. These machines 
use conventional honing heads that carry 
abrasive stones which can be diametrically 
expanded. They have all operating con- 
trols within easy reach of the operator at 
all times. Easy setting of the length of 
stroke, by-passing for hone withdrawal, 
and short stroking at any point within the 
stroke setting can be controlled from the 
front of the machine. Rotation or recipro- 
cation of the spindle, independently of each 
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other, is obtained by push buttons on the 
control panel, as is simultaneous reciproca- 
tion and rotation of the spindle for the 
honing operation. 

A feature of these machines is the pat- 
ented Fulmer “Stop and Dwell” system 
which permits honing up to internal shoul- 
ders or to the head end of blind cylinders. 
The spindle can be stopped in any point 
within the range of the machine without 
shock or impact. When stopped, and 
under time control, the reciprocating mass 
is held in position at that point on a 
“locked-in” column of oil. The operation 
of this system is controlled by a selector 
switch and the control panel which sets the 
dwell interval to a period of from 1 to 30 
seconds, i 

The entire reciprocating mass is hydrau- 
lically counter-balanced at all times. The 
spindle drive motors are equipped with 
magnetic brakes to prevent coasting of the 
spindle. The spindle drive and gear-box 
train on all sizes of machines are the same 
and are designed to transmit four times the 


One of the large size Fulmer honing machines 
equipped with a sliding table for the rigid 
handling of work pieces p 


power input necessary to hone the largest- 
diameter cylinders that can be handled on 
the largest model. These machines were 
engineered to handle these much greater 
loads than can be imposed on them_ to 
assure low upkeep under the most severe 
operating conditions and to provide ample 
power to permit the honing stones to re- 
move the material by cutting rather than by 
rubbing it off the bore. 

These machines are available in three 
sizes with maximum honing capacities of 
10, 15 and 20-in. cylinder diameters and 
with standard strokes of 25-, 36- and 48-in., 
respectively. Reciprocating speeds vary 
from 0 to 75 ft. per min. on the two smaller 
models, and up to 60 ft. per min. on the 
large model. Sliding work tables can be 
supplied for easier and more rapid handling 
of large cylinders. The sump tank is in- 
stalled so that it can be quickly removed 
for dumping and cleaning without delaying 
production. The coolant overflows from 
this tank into two large settling chambers 


with large cleanouts, so that when the 
sludge tank is dumped, the coolant in the 
remainder of the system is not lost. 


Motor for Pump Drives 


A hollow-shaft vertical motor designed spe- 
cifically for pump drives has been added to 
the line of General Electric Tri-Clad in- 
duction motors. It is available in ratings 
from 1 to 500 hp. at all speeds and fre- 
quencies. 

For motors rated 10 hp. and larger, the 
line features a system of controlled lubrica- 
tion which allows just the right amount of 
oil to flow through the bearings, and thus 
prevents oil-friction loss caused by foaming 
and churning. Bearings are protected from 
rust even during standby periods because 
the oil level is above the top of the balls. 

A large oil reservoir cast integral with 
the motor end shields has sufficient capacity 
to allow the oil to cool and recover before 
being recirculated. A close-running fit 
between the end shield and couplings pro- 
tects bearings and oil reservoir from the 
entry of dirt even when the top cap is 


removed for pump adjustment. The 
smaller motors have  grease-lubricated 
bearings. 


Bearings, punchings, and windings are 
effectively cooled by a double-end ventila- 
tion system which draws in air at both ends 
of the motor and discharges it through 
openings in the stator frame. A protec- 
tive “self-release” coupling prevents dam- 
age to the pump or motor caused by motor 
reversal. This consists of a top half- 
coupling keyed to the pump shaft and a 
lower half-coupling keyed to the motor 
shaft. It reduces installation time and 
provides a simple method of checking 
motor alignment. 

The sturdy, light, top cap is easily re- 
moved, making the coupling conveniently 
accessible. When impeller adjustments are 
required, one person can remove the top 


One of the smaller vertical induction motors 
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cap without the aid of rigging. The motor 
can be lined up accurately and easily from 
the top. Adjustment of the pump shaft is 
accomplished by means of the locking nut 
on top of the coupling. 

Rotor windings in all ratings provide 
suitable starting torque with the low start- 
ing current needed for full-voltage starting. 
The hollow shaft is accurately bored and 
has ample thickness to insure rigidity. The 
outside diameter of the rotor is accu- 
rately ground, and the complete rotor is 
dynamically balanced, thereby reducing 
vibration and bearing wear. 


Safety Goggle 
Cleaning Station 


A safety-goggle-cleaning station which 
can be attached to the wall at strategic lo- 
cations throughout plants is announced by 
the American Optical Company, South- 
bridge, Mass. As a constant reminder for 


Cleaning station for safety goggles 


workers to keep their goggles clean, the 
kns-cleaning cabinet reduces the possibil- 
ity of accidents or spoiled work caused by 
blurred vision. 

Made from selected hardwood, in safety 
green color with a smoothly lacquered fin- 
ish, the cleaning station is designed in a 
small, compact unit with provisions for all 
necessary cleansing and anti-fog materials. 
It is 13 in. long, 9 in. high and 6 in. deep. 
Directions for using the goggle cleaning 
station are printed on the front panel of 
the cabinet. Supplies of the necessary lens- 
cleaning fluid, cleaning tissues and anti-fog 
compound for reducing fogging, steaming 
and frosting of lens surfaces are also ob- 
tainable from the optical company. 


Electric Soldering Tool 


The Thermo-Grip soldering tool, manufac- 
tured by Ideal Industries, Inc., Sycamore, 
IIL, has been completely redesigned. Oper- 
ating on the resistance heating principle, 
the same as the previous models, the new 
unit heats 20 per cent faster, has a thumb 
switch for close heat control, has im- 
proved design, is lightweight, compact, 
portable and can be used for long periods 
of time without overheating. 

The complete unit includes a transformer 
or power unit and a soldering tool that 
operates like a pair of pliers. Holding 
the work with the tool completes the trans- 
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The soldering tool as connected to the pliers— 
A soldering pencil and fork are shown in the 
compartment at the right 


former secondary circuit and causes the 
work to heat instantly. No preheating is 
necessary. Heat is produced between the 
electrodes of the soldering tool only, thus 
concentrating it on the exact spot needed, 
without danger of melting nearby joints or 
burning other parts. 

The handles of the tool are made of 
lightweight plastic. ‘Radiating fins isolate 
the meehanite jaws from the handles to 
prevent excessive heat conduction. The 
“plier” can be locked in any position for 
special applications by a tightening screw 
at hinge. Secondary leads, made of flexi- 
ble power cable and insulated with light- 
weight woven asbestos, are attached to the 
side of the jaw for easy handling and cooler 
operation. The tool is especially suited 
to removing or applying solder lugs, 
sweating and unsweating copper pipe and 
fittings, soldering wire joints, etc. 

Other types of soldering tools include 
a “pencil” for spot soldering, and a “fork” 
for soldering in restricted places. 

The unit is rated 1,000 watts. The case 
measures 1034 in. x 8 in. x 10% in. All 
parts tuck away in it when not in use. 


| Hydraulic 


Grinding Machine 


Designed for precise center-type grinding 
operations on small diameters, the Cincin- 
nati Filmatic 4-in. plain hydraulic grinding 
machine, built by Cincinnati Grinders, Inc., 
Cincinnati, Ohio, can be provided with hand 
or automatic hydraulic infeed mechanisms 
which give the machine high productive 
capacity for either traverse or infeed types 
of operation. The machines are available 
in 4-in. by 12-in. and 4-in. by 18-in. sizes. 
Controls are conveniently placed and easy 
to operate and, if desired, the kneehole in 
the front of the bed permits the operator to 
be seated while working. 

The hand traverse has a two-speed ar- 
rangement to permit rapid positioning for 
set-up purposes, or slow hand adjustment 
for shoulder grinding. Power table traverse 
is hydraulically actuated and rates are in- 
finitely variable from 3 to 280 in. per min. 
under control of a single selector knob. An 
independent truing rate of 2 in. per min- 
ute is selected by pushing the rate-selector 
knob inward, thus permitting the grinding 


wheel to be trued without disturbing the 
traverse rate setting. 

A single lever control starts the power 
table traverse, and simultaneously starts 
the headstock rotation and coolant flow. 
The direction of table motion is controlled 
by a two-position reverse lever which may 
be operated by hand or by adjustable trip 
dogs on the front of the table. The dog- 
operated table reverse is accurate within 
.001 in., a desirable feature when grinding 
close to a shoulder. Dog-controlled table 
reciprocation may be accomplished with a 
stroke as short as e in. to create an effect 
similar to grinding-wheel spindle reciproca- 
tion, or, in conjunction with the automatic 
pick-feed mechanism, to simulate infeed 
grinding on short work. 

The table may be made to tarry or dwell 
from 0 to 5 seconds at each reversal, under 
the control of a single infinitely adjustable 
selector knob. 

The hand-traverse handwheel becomes in- 
operative and remains motionless when 
power traverse is ‘engaged. The enclosed 
motor is carried on a vibration-proof, 
hinged-type mount with a rapid, one-hand 
positioning knob to simplify speed changes 
and belt tension adjustments. The spindle 
rotation is instantly stopped when the motor 
stops by a spring-actuated shoe-type brake, 
which remains engaged at all times when 
the spindle is not running. A single re- 
lease knob permits the brake to be re- 
leased momentarily or locked out if desired. 

A live spindle headstock is available for 
jobs which require this style of drive. This 
headstock may be provided with draw-in 
collets or a chuck. An adapter plate per- 
mits a center to be mounted when necessary. 

The footstock of standard machines has a 
combination lever and screw-type retraction 


The Cincinnati 4-in. plain hydraulic grinding 
rs machine 


of the spindle. An automatic, hydraulically 
actuated unit can be applied to the foot- 
stock of machines equipped with hydraulic 
infeed mechanisms. This attachment ad- 
vances and detracts the center in synchro- 
nization with the operation of the infeed 
cycle. The grinding-wheel spindle is 
mounted in Filmatic bearings to assure 
absolute dead-center rotation of the spindle. 
They are self adjusting for load variations 
to permit heavy stock removal or fine fin- 
ishes to be attained with equal ease. The 
spindle bearings are completely submerged 
in oil at all times and are protected from 
accidental neglect by a float-actuated 
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switch which -shuts off the grinding-wheel 
drive motor before the oil level falls too 
low. The grinding-wheel mount and the 
driving sheave are exceptionally close to 
the front and rear bearings, respectively, 
to provide maximum rigidity. 

Two V-belts transmit power from the 
motor to the spindle. The sheaves have 
four grooves in two diameters and the 
belts can be readily shifted from one diam- 
eter to the other. This arrangement per- 
mits the grinding-wheel speed to be in- 
creased at the 13-in. worn-wheel diameter 
(new wheels are 16 in. in diameter), 
thereby maintaining efficient grinding 
action. After the belts have been changed 
to the high-speed drive for worn wheels, 
a safety interlock prevents the operator 
from mounting new wheels on the spindle 
until the belts have been changed back to 
the proper step on the pulley. 

Standard machines have an automatic 
pick feed for traverse grinding and a hand 
cross feed of the wheel-head unit for set- 
up adjustments. The- infeed handwheel, 
equipped with a micrometer dial graduated 
in increments of .001 in. diameter reduction, 
traverses the wheel head .050 in. per revo- 
lution. Fine cross adjustments of the 
wheelhead are made by pulling outward 
the handle portion of the handwheel, after 
which one full revolution of the handwheel 
reduces the work only .001 in. on the diam- 
eter. An index plate, having ten equally 
spaced notches into which the handle may 
be engaged, permits accurate reductions in 
work diameter of only .001 in. with the 
comparatively large handwheel movement 
of one-tenth of a revolution. A 

A unique built-in positive stop arrange- 
ment may be used accurately to limit the 
infeed rotation of the handwheel for accu- 
rate sizing on repetitive cuts. The stop 
operates in conjunction with the infeed 
micrometer dial so that the dial will be in 
zero position when the stop is fully en- 
gaged. This permits size compensations to 
be made by repositioning the dial the de- 
sired amount and again feeding in to zero 
against the stop. The stop is automatically 
disengaged when the grinding wheel is 
backed away. 

An automatic pick-feed mechanism pro- 
vides automatic infeed of the grinding 
wheel at each ‘reversal of the table when 
traverse grinding. The amount or rate of 
pick feed, selected by a single knob, is 
graduated on a dial having ten graduations, 
each of which represents .005 in. of stock 
removal on the work diameter. The 
pickfeed mechanism is engaged and dis- 
engaged by means of a small clutch lever, 
and each new pick-feed cycle is started 
merely by pushing a button. 

Both hand infeed and traverse grinding 
operations can be greatly expedited by the 
addition of the hand hydraulic infeed at- 
tachment. It gives a rapid, hydraulically 
actuated advance and retraction of the 
wheelhead unit, adjustable from %-in. to 
1-in. stroke, under the control of the cross- 
feed handwheel. The first partial move- 
ment of the handwheel to feed the grinding 
wheel inward engages the hydraulic rapid 
advance and, thereafter, the function of the 
hand infeed, by itself or in conjunction 
with either the positive stop or the auto- 
matic pick feed, remains the same as the 
standard machine. After grinding, the 
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first partial rotation of the handwheel to 
back the wheel away engages the rapid 
hydraulic retraction movement of the wheel- 
head. 

Plunge-cut jobs occurring in large quan- 
tities can best be performed with a com- 
pletely automatic infeed cycle, provided by 
the addition of the automatic hydraulic 
infeed attachment. The cycle, started by a 
single lever, consists of rapid advance 
wheelhead, feed to depth, tarry, and rapid 
retract wheelhead. Once started, the cycle 
is completely automatic and permits the next 
piece to be dogged while the machine is 
grinding. The attachment incorporates a 
“runahead” feature which compensates for 
variations in grinding stock on the work. 


Lube-A-Plane 


The Lube-A-Plane is a portable oil-dispens- 
ing unit for pumping lubricating oil into 
stationary and mobile equipment that is 
adaptable to the dispensing and flushing of 
engine oil in the crankcase of Diesel loco- 
motives. It is said to permit operation at 


summer or winter pumping temperatures’ 


down to 10 deg. F. without heating and to 
develop pressures up to 200 lb. per sq. in. 
through its steel fitted internal-gear pump. 
The lubricating oil is drawn off by a single 
attendant who controls the flow of oil from 
the pump at the nozzle. The delivery line 
has a bypass valve leading back to the 
suction side of the rotary pump so that the 


Tank model of the Lube-A-Plane 


motor need not be shut down when the 
shutoff valve is closed. 

The tank-type Lube-A-Plane has a single- 
piece forged-steel chassis arc-welded into 
one rigid unit. This chassis anchors the 
heavy-gauge steel tank, which is available 
in capacities ranging from 50 to 300 gal- 
lons. The tank has a 12-in. expansion 
dome and a 6-in. hinged cap, which is fitted 
with a triplex vent and spring loaded to 
provide adequate expansion relief area in 
case of fire. Disc-steel wheels with Tim- 
ken roller bearings and pneumatic tires on 
steel rims enable the attendant to move 
the Lube-A-Plane from place to place, man- 
ually or by tractor. The standard trailer is 
equipped with a demountable, self-contained 
pump and manfold unit complete with suc- 
tion and discharge pipe and hose assemblies, 
with or without meter, and with an inter- 
changeable gasoline engine, electric motor, 
or hand-operated pump on a steel base. 

Lube-A-Planes are manufactured by the 
Harman Equipment Co., 937 Santa Fe ave- 
nue, Los Angeles 21, Calif., in two-, four- 
or six-barrel units, which pump lubricating 
oil directly from refinery barrels. A barrel- 


tilting device permits one attendant to load 
heavy drums onto the trailer and dispense 
the oil. 


Automatic Controller 
Electrice Power Truck 


The Newmatic controller, which operates as 
the electrical counterpart of the automobile 
automatic gearshift, has been adopted as 
standard equipment for all 1947 Automatic 
electric industrial trucks, by its designers, 
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The Newmatic Controller 


the Automatic Transportation Company, 149 
West Ejighty-seventh street, Chicago 20. 
It provides automatically timed sequence 
of four speeds in forward and reverse and 
is said to eliminate jerky movement in 
starting, reversing or accelerating, thus 
minimizing tire slippage and spillage of 
loads. It is claimed to reduce the peak 
electric current surges by two-thirds, 
thereby extending the service life of the 
entire electrical system almost indefinitely. 

The Newmatic enables the operator of 
a truck to select any one of the four for- 
ward or reverse speeds at will. Regardless 
of the speed selected, however, the control- 
ler starts the truck in low speed and passes 
automatically through the sequence to the 
faster speed selected. The automatic se- 
quence is timed at one second for passage 
through all four speeds, or one-third of a 
second between any two speeds, which tests 
proved to be sufficient delay to reduce peak 
electrical surges by two-thirds without af- 
fecting the speed of a truck’s operation. To 
prevent accidental disturbance of this au- 
tomatic sequence, timing is tamper-proof 
and non-adjustable except by replacing the 
air jet within the pneumatic cylinder. 

In addition to the pneumatic master con- 
troller, which handles only small and con- 
stant currents to actuate the contactors, 
the system includes a newly designed re- 
versing switch and contactor panel. All 
three elements are electrically interlocked 
but mechanically independent so that they 
may be positioned in any convenient ar- 
rangement on the truck. The reversing 
switch is mechanically interlocked with the 
seat or platform, depending upon the type 
of truck, so that “dead-man control” shuts 
off all power if the operator leaves his 
position. 
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A. A. R. Electrical Section, 
Engineering Division 
Tue annual meeting of the Electrical 
‘Section, Engineering Division, Association 
© of American Railroads, will be held at the 
Hotel Sherman, Chicago, on Tuesday, 
September 30. 


I. C. in Gas-Turbine Project 


Tue Illinois Central is now participat- 
ing in the gas-turbine research project 
sponsored by seven other roads and four 
coal companies under the joint auspices of 
Bituminous Coal Research, Inc. The road 
has been associated since 1944 with eight 
other lines in the development of a steam- 
turbine locomotive. 


Transportation Corps Needs 
Engineers and Draftsmen 


THe Transportation Corps Board located 
at the New York Port of Embarkation, 
Brooklyn, N. Y., needs mechanical en- 
gineers and draftsmen in its research and 
development program for military railway 
equipment. Projects include the design, ac- 
tual development and test of new types 
and improved methods of military railway 
transportation. The Rail Branch of the 
Board needs qualified personnel who have 
specific experience. Experience should in- 
clude design of steam locomotives, internal 
combustion engines and locomotives, or 
passenger and freight cars. These are Civil 
Service positions which range in salary 
from $4,100 to $8,100 per annum. More 
detailed information can be obtained by 
writing to Civilian Personnel Branch, Re- 
cruitment and Placement Section at New 
York Port of Embarkation, First Avenue 
and Fifty-eight street, Brooklyn, or, pre- 
ferably, by personal interview. 


A. S. M. E. to Hold 1947 Annual 
Meeting at Atlantic City 


THe Chalfonte and Haddon Hall, Atlan- 
tice City, N. J., will be the headquarters 
hotels during the annual meeting of the 
American Society of Mechanical Engineers, 
December 1 to 5, inclusive. Only on two 
other occasions have the annual meetings 
of the Society been held outside New York 
where this year hotel congestion is ex- 
pected to result from meetings of the 
United Nations. 

“The Engineers’ Responsibility in In- 
creasing National Productivity” is the 
theme adopted for this year’s series of 
A. S. M. E. meetings. 


A. A. R. Continues Brake-Beam 
and Reefer Research 


R. V. Ftercaer, president, Association 
of American Railroads, at a meeting of the 
directors of the association in Washington, 
D. C., on February 28, revealed that the 
board had approved appropriations for 
additional research work on brake beams 
and refrigerator cars. The brake-beam 
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study will be a project undertaken jointly 
by the A. A. R. and brake-beam manufac- 
turers in an effort to improve the design 
and performance of the beams. Seven new 


designs will be tested, with the laboratory ` 


work done at the American Steel Foundries 
Company plant at Granite City, Ill., and 
the field tests made by railroads on four 
types of cars—box, refrigerator, hopper and 
tank, 


Orders and Inquiries for New Equipment Placed 


The reefer research project is a con- 
tinuation of that on which the A. A. R. 
has been cooperating with the refrigerator 
car lines, the United Fruit & Vege- 
table Association, the Department of Agri- 
culture and the Bureau of Standards. The 
A. A. R. voted to increase its 1947 ap- 
propriation for this project by $60,000— 
from $50,000 to $110,000. Much of the ad- 
ditional amount will be used for the de- 


Since the Closing of the March Issue 


Locomotive ORDERS 


Road No. of locos. 
Canadian National ......... “3 181 1,0 
103 1,0 
Chesapeake & Ohio ......... 52 4-8 
52 4-6: 
Chicago, Indianapolis & Louisville .. ue 3.0 


0-hp. Diesel-elec, switch ... 
O-hp. Diesel-elec. switch... .. American Loco. Co. 
R-4 Li Loco. Wks 


00-hp. Diesel-elec. pass. ... 
00-hp. Diesel-elec. (B ty 
13 1,500 bp. Diesel-elec. roa 


Type of loco. Builder 


. Electro-Motive 


Leg G REED EGON aeai ensk Baldwin Loco. Wks. 
. . Electro-Motive 

unit) Electro-Motive 
switch . American Loco. Co. 


Frzicut-Can ORDERS 


Road No. of cars Type of car Builder 
Adirondack Bottled Gas Co... 3 50-ton tank 6 ww eee American Car & Fdry. 
Chicago, Indianapolis & Louisville . 100 70-ton hopper phates eral American 
Consolidated Chemical Industries . . 10 100-ton tank .... 2... . American Car & Fdry. 
General American Transportation 

Corp oe reet stks somes 10 70-ton tank 9.000 we Co. shops 
40 50-ton tank ..0............ ..Co. shops 
60 40-ton tank . à o Co. shops 
4 70-ton covered hopper ......... Co. shops 
10 40-ton covered hoppe . Co. shops 
Detroit, Toledo & Ironton ........ 200 50 ton box . er aa . American Car & Fdry. 


Gulf Coast Lines 


(Missouri Pacific System) ...... 50 §0-ton auto ws iw System shops 
Home Gas Corp. .........-.-.--4-- 3 50-ton tank .... American Car & Fdry. 
Illinois Central ....000.......... 5004 $0-ton hopper ............ .. American Car & Fdry. 
. 500! $0-ton hopper ............ .. General American 
International-Great Northern 
(Missouri-Pacific System) ..... s0 S0-ton covered hopper .... . System shops 
50 50-ton auto ... System shops 
, 50 40-ton stock .. System shops 
Missouri Pacific ................. 600 50-ton auto ae .. Co. shops 
50 70 ton covered hopper .....,..Co. shops 
g z 50 50-ton gondola ................ Co. shops 
Monsanto Chemical Co. . .. m 14 70-ton tank a American Transp. 
Norfolk & Western TRTE 100 70-ton covered hopper .......... Co. shops 
Pacific Gas Co... ......... : 50 40-ton tank 0 wee American Car & Fdry. 
Seaboard Air Line >... 300 70-ton covered hopper .........Pullman-Standard 
Southern Pacific ... 1,500 50-ton gondolas . i... Pressed Steel Car 
son 50-ton auto pann Poan Pressed Steel Car 
500 $U-ton gondolas 6... ss aaa Ralston Steel Car 
100 70-ton gondolas  .... ....... eral American 
1.500 SO-ton box a 0. 0. 00... American Car & Fry. 
1,500 50-ton box ... Pullman-Standard 


Spokane International 
Wabash’ Gay eee 


2 70-ton covered hopper ..... 
500 50-ton box ...... 


General American 
.. American Car & Fdry. 


Freicut-Carg INQUIRIES 


Road No. of cars Type of car Builder 
Atchison, Topeka & Santa Fe ...... 500 SO-ton Auto cy beni a pa Benn eide Mos omen E E 
Chicago & North Western ...... .. 1,400° 50-ton box 
Chicago, Indianapolis & Louisville 200 Gondolas ERIE TEST 

100 SO-ton: boxy a a NA pike pE ere aie E EAAS 
i 100 $0-ton box ..  ............... pea 
Chicago, Rock Island & Pacific ..... 1,000 $0-ton box i ooer eisni err pa PATT EEIE 
Lehigh & New England ...... 100 70-ton covered hopper ........ 0. cesses eee ee seen cee 
Southern ........ 0 0.2... ee 3,000 SOOM DOR is. eile aad aise odiciaae bee Maa ba Gs 
1,000 $0-ton hopper ......... 2.0... eee eee eee eee eee 
PassenGer-Can ORDERS 

Road No. of cars Type of car Builder 
Atlantic Coast Line 0... 50 $0-ton pass-exp. refrig. ......... American Car & Fdry. 
Chesapeake & Ohio ............... 10 Bagg.-mail ad Agden * ae EAE I 

8 Postoffice ..................00. Serre ee eee 


1 These orders, are in addition to those recently placed for 20 Diesel-electric engines, 18 of which 


will be built by 
Company at Erie, Pa. 
3 Deliveries scheduled for late this year. 


The 4-6-4's are to be equippe 


the Canadian Locomotive Company at Kingston, Ont., and 2 by the General Electric 


pet valves. 


d with 
3 The 3,000-hp. engine will consist of two F-3 class cabs geared for a 3) of Hod m. p. h. and the 


B-type unit, also of the F-3 class, will be 
3,000-hp. Di “ipcomo 


switching and transfer service. 


: ` used to increase the capacity o 
)00-hp. Diesel-electric freight locomotives to 4,500-hp. 
switching engine will be suitable for hauling light passenger and 


one of the road’s two-unit 
It will be gered for a 65-m. p. b. speed. The 


reight trains as well as performing 


* The total cost of these cars will be over $3,500,000. On March 1 work was begun on 450 hopper 


cars in the road’s own shops at Centralia, I 


cars and 500 automobile cars. 


} a t Immediately following the construction of the hopper 
cars, which will be completed in May, the Illinois Central 


s program calls for the building of 1,000 


8 The Wabash has ordered the rebuilding of 200 55-ton hopper cars and 233 40-ton box cars in its 


Decatur, Ill., shops during 1947. 


7 . 
ê Four-hundred of these for the Chicago, St. Paul, Minneapolis & Omaha. 
Notge:—Alton.—The order for 15 coaches placed by the Alton with the American Car and Foundry 
Company in July, 1945, has been changed to call for 11 coaches and 4 parlor cars. $ 


ew Orleans & Lower Coast. 


of directors meeting of the M 


é The purchase of three 660-hp. Diesel locomotives at a cost of $212,000 
has been authorized for the New Orleans & Lower C 
r 1 The new Diesels will replace 
been in service for more than 50 years, and will completely 


oast (owned by the Missouri Pacific) at a board 
our steam locomotives which have 


ieselize the 60-mile road. 
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velopment of specialized instruments for 
the tests of insulation in reefers under all 
road conditions. 


Would Alter Salary Provisions 
of Locomotive Inspection Act 


CHAIRMAN WHITE of the Senate com- 
mittee on interstate and foreign commerce 
has introduced, “by request,” a bill (S. 
562) to amend the salary provisions of the 
Locomotive Inspection Act. The amend- 
ments would give the Interstate Com- 
merce Commission authority to allocate 
the positions of director of locomotive in- 
spection, assistant directors, and district 
inspectors to their proper civil-service 
grades and to fix the compensation “sub- 
ject to the Classification Act of 1923.” The 
act now names the salaries to be paid. 


Krieg Joins Staff of Machine 
Tool Association 


Arvin L. Krrec, formerly assistant to 
the director of public relations for the 
American Steel & Wire Co., a subsidiary of 
United States Steel Corporation, has been 
appointed assistant to the general manager 
of the National Machine Tool Builders’ 
Association. 


Shop Improvements 


Chicago, Indianapolis & Louisville—The 
C. I. & L. will spend $200,000 for the con- 
version of part of its steam locomotive shop 
at Lafayette, Ind., to facilitate the repair 
of Diesel locomotives. 


Chicago, Milwaukee, St. Paul & Pacific. 
—The Milwaukee has included the con- 
struction of a new passenger car-shop build- 
ing in its program of modernization and 
improvement of shop facilities at Milwau- 
kee, Wis. Forging and steel fabricating 
facilities will be provided, as well as new 
covered craneways. 

Missouri Pacific—The Missouri Pacific 
will construct a roadway machine repair 
shop at Sedalia, Mo., at an estimated cost 
of $95,000. 


Accident Report Condemns 
Welding of Journal 
ReporTING on an Apache Railway acci- 


dent found to have been caused by the fail- 
ure of a tender-truck journal that had been 


‘built up by fusion welding, the Interstate 


Commerce Commission has taken occasion 
to issue a strong condemnation of such 
practice. 

The Apache is a 72-mile line in Arizona, 
and the report by Commissioner Patter- 
son follows a Bureau of Locomotive In- 
spection investigation of a February 3 de- 
railment which resulted in the death of 
a fireman and brakeman and the serious 
injury of an engineer. The derailment 
came when the No. 2 axle of the front 
tender truck broke and the back corner of 
the truck dropped to the track. The loco- 
motive, tender and first car were derailed 
and turned over, coming to rest on the 
slope of an embankment. The locomotive 
cab was crushed and steam pipes in the cab 
were broken. 

“The prohibitions of application of fu- 


* * k 


N 


The Chicago, Burlington & Quincy Vista-Dome passenger car built by the Budd Company 

undergoing compression tests in the Budd structural test laboratory—Compression test loads 

of 850,000 Ib. at the center line of the coupler and 550,000 Ib. at the center line of the 

buffer exceed A. A. R. specification loads by 50,000 Ib.—In addition to the full car compres- 

sion testing equipment, the laboratory includes testing machines for both static and fatigue 

testing of single structural parts and sub-assemblies—The main horizontal testing machine 
has a capacity of 2,000,000 Ib. 
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sion welding on axles and the necessity, in 
the interest of safety, of removing from 
service any axles that are found to have 
had such welding applied, are so well known 
and understood that discussion of this 
pernicious practice, which has been uni- 
versally long recognized as destructive to 
life and property, would here be redun- 
dant,” the report said. “Freedom from ac- 
cidents caused by application of fusion 
welding to members of assemblages that 
are ordinarily adversely affected thereby 
and which are concealed by related parts 
when assembled, such as wheel fits and 
journals, depends practically wholly upon 
the competency or integrity of those to 
whom the making of repairs is entrusted 
since no inspection methods short of dis- 
assembly will disclose the unsafe condi- 
tions.” 

Examination of parts involved in the 
accident disclosed that the left journal of 
the No. 2 axle of the front tender truck 
was broken off of the fillet. As the report 
described it, “approximately 75 per cent 
of the cross-sectional area was a progres- 
sive fracture which extended around the 
entire circumference of the journal at the 
junction of the journal and fillet and in- 
wardly from the surface of the journal,” 
the remainder of the break being new. The 
journal and brass remained in the box “and 
there was no evidence of cutting or over- 
heating.” 

“The journal, including the fillet,” the 
report continued, “had been built up by 
fusion welding and the deposited metal had 
been machined to a smooth surface. The 
diameter of the journal was 51%g in. Sten- 
ciling on the axle indicated that it was first 
placed in use in 1919. No record of sub- 
sequent use or repairs was obtainable. The 
locomotive received last annual inspection 
and repairs . . . on September 3, 1946. ..- 
The last monthly inspection was made . . . 
on January 3, 1947. Daily inspection and 
repair reports on file for 60 days preceding 
the accident were examined and these did 
not show anything reported that would 
have a bearing on this accident.” 

In leading up to its condemnation of 
fusion welding on axles, the report re- 
called that a previous accident “of like 
nature” occurred October 13, 1939, also on 
the Apache. No deaths or serious injuries 
resulted from that derailment which was 
caused by the failure of tender-truck 
axle “to which fusion welding had been 
applied to build up the wheel fit.” 


Eastern Car Foreman’s Group 
Reelects Officers 


G. H. Massy, superintendent motive 
power of the Central of New Jersey, has 
been reelected president of the Eastern Car 
Foreman’s Association. P. J. Hogan, sup- 
ervisor car inspection and maintenance 0 
the New York, New Haven & Hartford; 
W. N. Messimer, assistant superintendent 
equipment of the New York Central; T. 
G. Case, general car foreman of the New 
York Central; and Wilson P. Dizard of 
the American Car and Foundry Company, 
were reelected, respectively, first vice-presi- 
dent, second vice-president, treasurer 
secretary. 
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Tre Tough Guy, or the Chilled Car Wheel of today, is an educated 
| wheel. He has passed many rigid tests. He has been subjected to many 
stiff examinations to fit himself for hard service. 

We at AMCCW see to it that he himself is plenty hard. To.Brinell 
hardness tests for maximum and minimum chill limits have been added 
other hardness tests which confirm up-to-the-minute improvements in 
mottle zone control. . 

Today's higher freight speeds mean still harder knocks for the 


Tough Guy and he is more than equal to their demands. 


3021 
TA 


O; ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 

O; 445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 

- American Car & Foundry Co. * Canadian Car & Foundry Co. * Griffin Wheel Co. 
©- Marshall Car Wheel & Foundry Co. * Maryland Car Wheel Co. * New York Car Wheel Co. 
ee Pullman-Standard Car Mfg. Co. Southern Wheel (American Brake Shoe Co.) 
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Lima Locomotive Worxs.—T. E. Satra 
has been appointed manager of western 
sales of the Lima Locomotive Works, with 
headquarters in Seattle, Wash., to succeed 
H. C. Hammack, who has retired after 50 
years’ service. Mr. Satra was formerly as- 
sistant manager of the western sales office. 


+ 


Waucu Eguirpment Company. — The 
Longstreth Medal, annual award of the 
Franklin Institute for inventions of high 
order, will be presented to Samuel Berman, 
research engineer of the Waugh Labora- 
tories division of the Waugh Equipment 
Company, on April 16. Mr. Berman will 
receive the medal “in consideration of the 
development of a metal locator for use in 
surgery which has greatly facilitated the 
location and removal of foreign metallic 


Samuel Berman 


bodies embedded in the tissues.” This de- 
vice, the Berman metal ‘locator, was ex- 
tensively used by Army and Navy hospitals 
during the war. The metal locator basical- 
ly consists of an induction balance type 
locating probe operating in conjunction 
with a detecting unit. The approach of the 
probe to a metallic foreign body in the 
tissues is indicated by a dial and the hum 
of a loudspeaker. Especially effective in 
eye work, the detecting probe used is suit- 
able for large and small forełẹn bodies. 
Magnetic and non-magnetic metallic bodies 
can be located and the depth at which they 
can be found is determined by their mass 
and their electrical and magnetic properties. 


+ 


Unitep STATES STEEL CORPORATION OF 
Detaware.—Bennett S. Chapple, Jr., as- 
sistant to the sales vice-president of 
United States Steel Corporation of Dela- 
ware, has been appointed assistant sales 
vice-president, with headquarters at Pitts- 
burgh, Pa. 

+ 


CARNEGIE-ĪLLINOIS STEEL CORPORATION ; 
INLAND STEEL CompANy.—The Carnegie- 
Illinois Steel Corporation, a subsidiary of 
the United States Steel Corporation, has 
licensed the Inland Steel Company to man- 
ufacture Cor-Ten, the high-strength, cor- 


213 


Supply Trade Notes 


rosion-resistant, low-alloy steel developed 
by Carnegie-Illinois. Inland Steel, in turn, 
has licensed Carnegie-Illinois to manufac- 
ture Hi-Steel, a high-strength, corrosion- 
resistant, low-alloy steel developed by In- 
land Steel. Before 1944 Cor-Ten was pro- 
duced solely by United States Steel sub- 
sidiaries. Since then, six companies, includ- 
ing Inland Steel, have been licensed to man- 
ufacture the special steel. 
+ 

Unitep States RUBBER COMPANY.— 
Edwin D. Meade has been appointed man- 
ager of the railway sales at the Chicago 
branch of the United States Rubber Com- 
pany. Mr. Meade joined the company in 
1935 and since 1941 has been located in the 
Washington, D. C., office. L. Phil Haser, 
who has handled the company’s railroad 
sales in the Chicago district since 1903, 
will serve in a consulting capacity to Mr. 
Meade. 

©% 

TINNERMAN Propucts, Inc.—Tinnerman 
Products, Inc., Cleveland, Ohio, has li- 
censed Shakeproof, Inc., Division of Illinois 
Tool Works, Chicago, to manufacture and 
market Speed nuts and clips on which Tin- 
nerman holds the patents. Classifications 
covered include the U and J types and 
latching type fasteners. 

+ 

CoLorano Fuser & Iron Corr.—W illiam 
S. Boyce, whose appointment as manager of 
railroad sales of the Colorado Fuel & 
Iron Corp., with headquarters at Denver, 
Colo., appeared in the January issue, was 
born at Del Rio, Tex. He received his 
technical training at Texas A. & M. Col- 
lege. He served with the National of 
Mexico in maintenance and construction 
work in the maintenance department of 
the Chicago Great Western; and as a 
roadmaster of the Atchison, Topeka & 
Santa Fe. Subsequently, he was associated 
with the Rail Joint Company and the Rail- 
road Supply Company. When the latter 
company was dissolved, Mr. Boyce or- 
ganized his own business—the Boyce Tie 
Plate Company, Chicago. His close associ- 


*ation with the Colorado Fuel & Iron Corp. 


later resulted in the dissolution of his own 
business, and the beginning of his sales 
activities for Colorado. 

+ 


CLEVELAND CHAIN & MANUFACTURING 
Company. — Woodhouse Chain Works. — 
The Cleveland Chain & Manufacturing Co., 
Cleveland, Ohio, has announced the pur- 
chase of the Woodhouse Chain Works of 
Trenton, N. J., which will be operated 
under that name as a division of the 
company. 

+ 

ELECTRIC STORAGE BATTERY COMPANY.— 
W. B. Bowie, manager of the Pittsburgh, 
Pa., branch since 1938, has been appointed 
manager of railway and engineering sales 
for the Electric Storage Battery Com- 
pany, at Philadelphia, Pa. Kenneth W. 
Green, assistant purchasing agent since 
August, 1946, has been appointed pur- 
chasing agent, to succeed the late William 


B. Gold. C. J. Moore, assistant manager 
of the Pittsburgh branch, succeeds Mr. 
Bowie as manager. 
© 

Repustic Dritt & Toor Co.—B. T, Cow- 
herd has been elected vice-president in 
charge of the Republic Drill & Tool Co.'s 
hardware sales in the eastern states, with 
headquarters in New York. Mr. Cowherd 
was formerly associated with the B. F. 
Goodrich Company for 22 years and just 
before joining Republic Drill & Tool was 
deputy zone administrator of the War As- 
sets Administration in Chicago. 


FAIRBANKS, Morse & Co—John A. 
Cuneo, a member of the organizing staff 
of Fairbanks-Morse de Mexico in Mexico 
City for the past two years, has been ap- 
pointed manager of the Los Angeles, Calif., 
branch of Fairbanks, Morse & Co., to 
succeed Harry W. Brown, retired. J. F. 
Marquitz has been appointed assistant man- 
ager, railroad division, with headquarters 
at Chicago. Mr. Marquitz has served in 
various capacities for the firm during the 
past 40 years, including that of assistaut 
manager of the stoker division; dealer dis- 
trict manager at Dallas, Tex.; and man- 
ager of the company’s branch office at 
Seattle, Wash. He held the latter position 
just prior to his recent appointment. 

John A. Cuneo joined Fairbanks, Morse 
in 1929 as field engineer, export division. 


John A. Cuneo 


He traveled in the West Indies and Latin 
America, and then became manager of the 
company’s branch at Havana, Cuba. Mr. 
Cuneo was subsequently transferred to the 
export division at New York; to the scale 
division at Chicago, and to the position of 
manager of the scale department at St 
Louis, Mo. More recently, Mr. Cuneo had 
been assistant manager of the export divi- 
sion at New York, and for the past two 
years had been a member of the organizing 
staff of Fairbanks-Morse de Mexico, at 
Mexico City, Mex. 
+ 

BenDIx Aviation Corporation.—L. F. 
Mathison, formerly sales engineer at Balti- 
more, Md., for the radio division of 
Bendix Aviation Corporation, has been ap- 
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It takes more - 
than SPEED- 


Coupled with today’s need for speed is the problem of moving 


a large volume of traffic. The Virginian has realized this and 
is meeting these demands with a fleet of modern Lima-built 
2-8-4’s capable of moving freight at speeds closely approximating 


passenger schedules. 


LIMA : 
LIMA LOCOMOTIVE WORKS CADP INCORPORATED, LIMA, OHIO 
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pointed manager of the division’s Newark, 
N. J., sales office. This office will handle 
the sale of railroad radio communication 
equipment as well as yard loudspeaker 
systems. 

+ 

Joun H. McCartney has resigned from 

the brake equipment and supply division of 
the H. K. Porter Company. Mr. Mc- 
Cartney, who has established offices at 120 
Cliveden avenue, Glenside, Pa., will act 
as a sales and service representative for a 
number of manufacturers selling to rail- 
roads. 

+ 


AMERICAN CAR AND FOUNDRY COMPANY. 
—T. C. Ballou has been appointed manager 
of welded products sales, in charge of sales 
of weldments and welded products other 
than tanks, pressure vessels and cars of 
welded construction. Mr. Ballou’s initials 
were incorrectly given in the text and under 
the portrait on page 153 of the March issue. 

+ 


ALLIS-CHALMERS MANUFACTURING CoM- 
PANY.—W alter Giger, in charge of railway 
sales and engineering in the electrical de- 
partment of the Allis-Chalmers Manufac- 
turing Company from 1931 through 1937, 
has rejoined the company and has been 
placed in charge of promoting the firm’s in- 
terests in the transportation industry. Mr. 
Giger returns to Alli-Chalmers after serv- 
ing as chief engineer in the railway locomo- 


tive division of Brown-Boveri & Co., 
Baden, Switzerland. 

+ 
DeVIiLBISsS CompAny.—The DeVilbiss 


Company, Toledo, Ohio, is conducting four 
one-week courses during the first half of 
its 1947 School of Spray Painting for in- 
dustrial finishers. The first started January 
13; the second March 10. Successive 
courses begin May 12 and June 23, each 
covering the same classroom instruction 
and shop work. Courses are given without 
charge to users of DeVilbiss Spray Equip- 
ment. All interested should write for reser- 
vations well in advance. 
+ 

Graygar ELecTRIC Company. — The 
Graybar Electric Company has announced 
the following changes in management: 
Herbert Mets has been appointed a member 
of the executive committee and eastern 
district manager at New York, in which 
capacities he succeeds W. J. Drury who 
has retired. A. C. Lamperti has been 
elected a director of the company and will 
continue as secretary and comptroller. 
H. L. Harper, Pacific district manager at 
Los Angeles, Calif., has been designated 
a voting trustee, also succeeding Mr. Drury. 


Tuomas A. Epison, INc—William W. 
Gould, field engineer of the storage battery 
division of Thomas A. Edison, Inc., with 
headquarters at the Philadelphia, Pa., dis- 
trict office, has been appointed district man- 
ager at Cleveland, Ohio. Mr. Gould began 
his career in 1923 as a draftsman on the 
Canadian Pacific. In 1924 he joined the 
Illinois Central as a draftsman, and was 
later promoted to the position of chief 
inspector. In 1930, he entered the service 
of the Delaware, Lackawanna & Western 
as construction foreman. In 1931 he was 
appointed electric supervisor of the Reading 
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and in February 1943 he became field engi- 
neer storage battery division, Thomas A. 
Edison, Inc. 
+ 
WaAvKESHA Motor Company. — The 
Waukesha Motor Company, Waukesha, 
Wis., has announced that its refrigeration 
division, producers of engine-driven air- 
conditioning and generator equipment for 
railway passenger cars, will now be known 
as the railway division. 
+ 
CanapIAN Car & Founpry Co.—E. J. 
Cosford has been appointed general sales 
manager of the Canadian Car & Foundry 
Co., with headquarters in Montreal, Que. 
+ 


Symincton-Goutp CORPORATION. — J. 
A. Sauer, president of the Symington- 
Gould Corporation, has been awarded the 
Frederick A. Lorenz Memorial Medal for 
1946 for the most outstanding contribution 
to the general welfare of the steel castings 
industry during the preceding year. The 


- medal was presented to Mr. Sauer at the 


annual meeting of the Steel Founders’ So- 
ciety of America, hed this year in Chicago. 
Mr. Sauer was born in Baltimore, Md., on 
May 11, 1888. After graduation from high 
school, he worked as a messenger and ma- 
chinist apprentice in the Mt. Clare shops 
of the Baltimore & Ohio, in Baltimore, 
Md., from June, 1905, to September, 1907, 
when he joined the T. H. Symington Com- 
pany at Baltimore as an office boy and as- 
sistant file clerk. In 1912 Mr. Sauer was 
transferred to New York where he studied 
evenings at the New York University 
School of Commerce and was graduated 
with the class of 1917. In July 1917, he 
transferred to Rochester, N. Y., as secre- 
tary of the Symington-Anderson Company, 
one of five war plants in Rochester and 
Chicago which were organized by T. H. 


J. A. Sauer 


Symington. Late in 1919, Mr. Sauer re- 
turned to New York as assistant to the 
vice-president of the T. H. Symington 
Company. He was appointed assistant to 
the president in 1922, and in 1924 was 
elected vice-president of the Symington 
Company, successor to the T. H. Syming- 
ton Company. He was also vice-president 
of the Gould Coupler Company, which 
had been absorbed by Symington in 1925. 
When the two companies were merged in 
1936, Mr. Sauer was appointed executive 
vice-president. He was elected president 
in May, 1944. 


Unitep STATES STEEL Company.—Wal- 
lace W. Clevenger has been appointed as- 
sistant district manager of the Cleveland, 
Ohio, warehouse of the United States 
Steel Company, a subsidiary of the United 
States Steel Corporation, to succeed K. P. 
Rindfleisch, who has been appointed dis- 
trict manager at Pittsburgh, Pa. Mr, 
Clevenger was formerly a sales representa- 
tive in the Cleveland territory. 

¢ 
AMERICAN Locomotive Company.—John 
F. Corcoran has been appointed district 
sales manager of the American Locomo- 
tive Company for the southeastern district, 
with headquarters in Atlanta, Ga. and 
George L. Green has been appointed dis- 
trict sales manager in charge of western 
regional sales, with headquarters in Chi- 
cago. Mr. Corcoran was formerly located 
at the company’s Washington, D. C., office 
and Mr. Green was formerly vice-president 
of the H. K. Porter Company. 
+ 


BUCKEYE STEEL CASTINGS ComMPany.— 
Charles F. Pigott has been appointed sales 
representative of the Buckeye Steel Cast- 
ings Company of Columbus, Ohio, with 
headquarters in the Railway Exchange 
building, 80 E. Jackson boulevard, Chi- 
cago. Mr. Pigott was formerly manager 
of the railroad sales department of the 
United Gypsum Company. 

+ 


WESTINGHOUSE ELECTRIC CORPORATION ; 
Josua Henny Iron Worxs.—The West- 
inghouse Electric Corporation has taken 
over operation of the Sunnyvale, Calif. 
plant of the Joshua Hendy Iron Works 
under a lease arrangement. The plant will 
be operated under the direction of Harry 
F. Boe, vice-president in charge of the 
Westinghouse manufacturing and repair 
division. 

C. B. Stainback, formerly manager of 
the industrial sales department of the West- 
inghouse Electric Corporation, has been 
appointed industrial syndicate manager, a 
newly created position. John E. Payne, 
formerly manager of industrial safes for the 
central district, succeeds Mr. Stainback as 
manager of the industrial sales department. 

e 


AUTOMATIC TRANSPORTATION COMPANY. 
—Herbert B. Cumming, Inc., northeastern 
New Jersey sales representative for the 
Automatic Transportation Company, Chi- 
cago, has announced the opening of a new 
sales display and service headquarters in 
Rochelle Park, N. J. 

+ 

Sarety Car Heatine & Lighting Co.— 
C. W. T. Stuart, vice-president of the 
Safety Car Heating & Lighting Co., has 
been elected a director. 

+ 

VANADIUM CORPORATION OF AMERICA.— 
John B. Girdler has been appointed assis- 
tant general manager of sales of the Vana- 
dium Corporation of America, New York. 
Mr. Girdler was formerly district sales 
manager and will continue to handle sales 
in the eastern district. 

; + 

Goopyear Tire & Russer Co—Dr. 
Jerome C. Hunsaker, of Boston, Mass., has 
been elected a director of the Goodyear 
Tire & Rubber Co., succeeding General 
R. E. Wood. 
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Steam Power Shows 
New Signs of Life 
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future locomotive 


The Franklin System of Steam Dis- 
tribution does prevent the rapid drop 
in horsepower that occurs with piston- 
valve locomotives. Actual test plant 
records show that IHP falls off less 


than 4% from 70 mph to 100 mph with 
poppet valves. 


It is also true, however, that IHP 
is also substantially increased. The 
gain in drawbar pull, compared with 
similar piston-valve locomotives, has 
been as much as 24% at 60 mph and 
44% at 80 mph. 


This greater horsepower is developed 
with no increase in steam consumption. 
It is produced solely by greater effi- 
ciency in converting steam into power. 
Therefore, at all power except maxi- 
mum, there will be substantial savings 
in fuel and water — and, with lower 
steam demands on the boiler, real re- 
ductions in boiler maintenance cost. 


Comprehensive test-plant data is 
available to show what the Franklin 
System of Steam Distribution can do 
on a modern, well-designed locomotive. 
With these data, and data available 
from other extensive tests, it is pos- 
sible to calculate, with a high degree of 
accuracy, the increase in power and the 
saving in steam and fuel which can be 
realized with any specific locomotive 


design — existing or under develop- 
ment. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK eo CHICAGO 


STEAM DISTRIBUTION SYSTEM ° BOOSTER ° RADIAL BUFFER ° 


MONTREAL 


COMPENSATOR AND SNUBBER -° 


POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS 


° CAR CONNECTION 
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The merger of American 
Spiral Spring & Mfg. Co., 

and Fort Pitt Spring Co. has 
brought together two of the 
oldest spring manufacturers 

to form one of the /argest spring 
producers in the country. This 
combined equipment and 
experience offers exceptionally 


complete facilities for the manu- ores, 


facture of all types of springs, ş % 
from heavy coil and elliptic 7 om’ = 
springs for cars and locomotives, PF : RT ER 
to the smallest helical wire and aara 


A EQUIPMENT 
flat springs for all purposes. Our N 
engineering facilities are at your 
disposal to help solve your 
intricate spring problems. 

means 


American-Fort Pitt Spring Division 


H. K. PORTER COMPANY, Inc. 


PITTSBURGH 22, PENNSYLVANIA 


District Offices in Principal Cities 
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A. O. SmatH Corporation.—The A. 0. 
Smith Corporation has announced the ap- 
pointment of George P. Hough as executive 
administrator of its Chicago district, to 
succeed Don T. Allen, who recently re- 
signed. Mr. Hough was formerly assistant 
administrator in direct charge of certain 
sales activities. He now directs all sales 
for the company’s products in the Middle- 
western states. 


DAMPNEY COMPANY OF ÅMERICA.—The 
Dampney Company of America, Boston, 
Mass., has announced the appointment of 
LaVern Warren Marsh to its sales staff 
as special railroad representative. 


Cummins Encine Company.—Lgonard 
W. Beck, formérly acting general sales man- 
ager and manager of the central region for 
the Cummins Engine Company, has been 
appointed general sales manager. He will 
relinquish the regional post. V. E. McMul- 
len, who has been serving as vice-president 
and general manager, has been appointed 
executive vice-president. R. E. Huthsteiner, 
vice-president, assistant general manager 
and controller, has been appointed vice- 
president and general manager. 

+ 


Texas Company.—J. M. P. McCraven, 
assistant manager of the Texas Company 
at New York, has been transferred to the 
position of assistant manager at 1205 Mc- 
Cormick Building, Chicago 4. 

+ 


GENERAL Motors CorporaTion.—P. H. 
Brennan, formerly commercial sales man- 
ager for the Frigidaire division of the Gen- 
eral Motors Corporation, has been ap- 
pointed sales manager of the direct factory 
sales department. 


Aan Woop Stee. Company.—Perry L. 
Francis has been appointed general man- 
ager of sales for the Alan Wood Steel 
Company. 

+ 

MINNEAPOLIS-HONEYWELL REGULATOR 
Co.—L. M. Morley has been elected a vice- 
president of the Minneapolis-Honeywell 
Regulator Company, with headquarters at 
Philadelphia, Pa. H. E. Williams has been 
appointed eastern regional sales manager 
for the heating controls division of the 
Company with headquarters in New York. 

è 


WESTINGHOUSE Arr BRAKE COMPANY. — 
George L. Cotter, assistant western man- 
ager of Westinghouse Air Brake Company, 
with headquarters at Chicago, has been 
promoted to western manager there, suc- 
ceeding A. K. Hohmyer, deceased. 

+ 


Barowin Locomotive Worxs.—Ralph 
Schmidt, formerly chief engineer of the 
Canadian Locomotive Company, has been — 
appointed assistant to the chief engineer, 
development-steam products, of the Eddy- 
stone (Pa.) division of the Baldwin Loco- 
motive Works. 2 

AMERICAN STEEL Founprwes.—Frits B. 
Ernst, whose retirement as vice-president in 
charge of sales of American Steel Foun- 
dries, with headquarters at Chicago, was 
reported in the March issue, is a graduate 
(1900) of Purdue University with a de- 
gree in civil engineering. He subsequently 
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ELECTRO 


GENERAL MOTORS 


-MOTIVE DIVISION 


LA GRANGE, ILL. 


joined the editorial staff of the Railway 
Age. In 1902, he accepted a position at Pur- 
due as instructor in car design, locomotive 
design, railway mechanical engineering and 
locomotive operation. Four years later he 
joined the Fitzhugh-Luther Company, at 
Hammond, Ind. In 1906, he became asso- 
ciated with the American Steel Foundries 
as sales engineer and salesman for mis- 
cellaneous steel castings, with headquarters 
at New York. Five years later he became 


“Sr 


DS 


BEATTY £) 


RAILROAD SHOP EQUIPMENT 


WITH SPECIAL FORMING DIES AND PUNCHING TOO 


o 


No. 11-B HEAVY DUTY 
PUNCH offers exceptionally 
large die space, can be 
tooled to handle most com- 
plicated job in a single 
pass. Tooling of punch and 
spacing table always de- 
signed to the specific needs 
of the job to be done, 


Fritz B. Ernst 


assistant to the vice-president in charge of 
sales at Chicago and in 1929 was appointed 
PRESS BRAKE AND FLANGER, vice-president in charge of sales. 


Ld 

combination 40-ton Flanger 

and 300-ton Press makaad Lumrnator, Inc.—Henry J. Van Dellen, 
handles any type of plate formerly general car inspector on the Alton, 
bending required In car and 


has been added to the staff of Luminator, 
locomotive repairs — flang- Inc., Chicago. 
ing, V-bending, forming, rs Henry J. Van Dellen started his railroad 
Proneing and /ctreightening. career with the Chicago & North Western 


f 


CO-PUN-SHEAR provides a 
combination of Punching, 
Coping and Shearing tools 
assembled in working posi- 
tion, driven by a single mo- 
tor and operated by inde- 
pendent clutches. Designed 


especially for car repair 
shops. 


HYDRAULIC BULLDOZER de- 
signed to perform a wide 
range of forming, flanging 
and bending duties in rail- 
road car shops. 


Henry J. Van Dellen i 


in 1922. He subsequently was associated 
Write for complete information on the BEATTY line of with the Atchison, Topeka & Santa Fe, 
mechanical and hydraulic punches, presses, shears § the General American Transportation Cor- 
and spacing tables. poration, and the Union Tank Car Com- 
pany. In 1928, he returned to the Chicago 
& North Western, where he served as shop 
engineer in the development of car lighting, 


: air conditioning and modernization of rail- 
+ 


DURAMETALLIC CORPORATION oF NEW 
Jersey.—Herbert M. Lewis, whose retire- 
MACHINE & MFG. COMPANY ment as vice-president and general manager 
N HAMMOND, INDIANA of the Durametallic Corporation of New 
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« Westinghouse Air 


April, 1947 


... and how he got thal way! 


What new comforts are your new trains 
going to offer overnight travelers? 
The answer has a lot to do with future 
patronage. 

When you’re aiming for the tops in 
smooth service, it’s important to give 
extra thought to the brakes. Westing- 
house “HSC” electro-pneumatic brake 
equipment is made-to-measure for the 
job. It sets new standards in fast, posi- 
tive, smooth deceleration that lets the 
engineer govern stops and slow-downs 
with precision slack control. It permits 


substantial improvements in schedules, 
too... important in any railroad’s cur- 
rent plans. For your modern passenger- 
equipment, this modern braking com- 


bination is recommended: 


“HSC” Electro-Pneumatic Brake... 
for brake flexibility to match modern 
train speeds, and unequaled smooth 
action. Speed Governor Control... 
for regulating brake forces to wheel 
speeds. “AP” Decelostat ... for wheel 
slip detection to keep the wheels rolling. 


Brake Co. 


WILMERDING, e 


—Advertisement 


Cleaning Car Tops 
on Diesel 
Electric Trains - 


The tops of the first few cars behind a 
diesel electric locomotive build up an 
especially stubborn dirt deposit, based 
on the exhaust funies of the engine. Or- 
dinary cleaners have no appreciable 
effect on these deposits ... the nature 
of which requires solvent action, plus 
adequate dirt dispersion and suspension. 

Magnus 77, a special type of emulsifi- 
able-solvent cleaner, has been consist- 
ently successful in removing this dirt. 
The cleaner is brushed on the deposits, 
worked into them and allowed to soak 
in for a few minutes. When the surface 
is flushed off with hose water, the sur- 
face is left clean and bright, with all 
traces of dirt removed. 


Cleaning Machine 
Cuts Time on 
Diesel Parts by 86% 


The large Magnus Aja-Dip Cleaning 
Machine shown here has been in service 
in the diesel shop of a western railroad 
for nearly a half year. Formerly their 
heads, liners, pistons, connecting rods, 
blowers and other parts were cleaned-in 
solvent in cold tanks. It formerly took 
18 hours to clean eight liners, and 24 to 
30 hours to clean heads. 

With Magnus #755 as the cleaner 
and the faster cleaning made possible 
by the Magnus agitation principle of the 
Aja-Dip Machine, eight liners are 


regularly cleaned in two hours or less, 
while heads can be put through in four 
hours. Parts cleaned with #755 in the 
machine are now ready for reinstalla- 
tion in about one-fourth the time for- 
merly required. 

The quality of the cleaning job is 
reported to be much better than with 
the former cold tank cleaning method. 
The “before and after” pictures im- 


iS 


mediately below show a typical head as 
handled by the Magnus Machine. 
There is-a wide range of capacities 


Before 
Cleaning 


After 
Cleaning 


available in the Magnus Aja-Dip Clean- 
ing Machines, making it possible to 
meet any volume of cleaning production 
required, from the very small to the 
very largest scale. 


Fast, Effective 
Cleaner for the 
Diesel Engine Room 


Magnus 10-X is a mild alkaline clean- 
er containing an unusually effective 
wetting agent, providing a combination 
which is fast, safe and economical for 
cleaning the exterior of the diesel en- 
gine and its surroundings. It has no 
harmful action on finishes or painted 
surfaces, but does a speedy cleaning job, 
particularly with regard to oily or 
greasy dirt deposits. 

A 2 ounce per gallon water solution 
of Magnus 10-X is wiped over all sur- 
faces to be cleaned, followed by a dry- 
off with a clean wiper cloth. Usually no 
heavy scrubbing will be required, but in 
the case of heavy grease deposits, a 
little stronger solution may be used (up 
to 6 ounces per gallon). 


Cleaning, Whitening 
and Hardening 
Concrete Surfaces 


Keeping floors clean in the railroad 
shop will pay.dividends in reduced acci- 
dents due to slippage, and in materially 
lengthened floor life. Greasy, oily dirt 
can be quickly and thoroughly removed 
from any concrete surface with Magnus 
Cement Cleaner. 

This cleaner not only does a good 
cleaning job, but it whitens and hardens 
the concrete as well. Either a solution 
of the cleaner is used, or the cleaner it- 
self is sprinkled on the surface and 
brushed in thoroughly with water. A 
water rinse leaves a clean, whitened 
surface. Regularly used, Magnus Ce- 
ment Cleaner will keep floors safe, non- 
slippery and clean. 


aanus Railroad Cleaners & Machines 
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Jersey, was reported in the February issue, 
was born in 1878, at Montgomery, N. Y. 
He was educated at a business school in 
Newburgh, N. Y., and through the Inter- 


Herbert M. Lewis 


national Correspondence School at Scran- 
ton, Pa. He began his career as a ma- 
chinist in a Brooklyn (N. Y.) bicycle shop. 
He later entered the employ of the New 
York, Ontario & Western as a machinist 
at Middletown, N. Y., and subsequently 
became machine shop inspector at Rome, 
N. Y. Mr. Lewis later became an inspector 
of locomotives for the Interstate Commerce 
Commission, assigned to the Pittsburgh 
(Pa.) district. In 1924 he left the I. C. C. 
and became associated with the Universal 
Packing Corporation of Pittsburgh, which 
eventually moved its office to Newark, N. J., 


„and became the Durametallic Corporation 


of New Jersey. 


SKF Inpustries, INc.—A factory build- 
ing at Hornell, N. Y., has been purchased 
by SKF to house the cast iron department. 


Towmortor Corporation. — Charles E. 
Smith, vice-president of the Towmotor Cor- 
poration, Cleveland, Ohio, has been ap- 
pointed to the newly-created position ot 
executive vice-presdent. Mr. Smith was 
born at Buffalo, N. Y., and received his 


f Charles E. Smith 
higher education at the University of Mich- 


igan. He joined Towmotor as sales man- 
ager in 1941 and became vice- -president in 
1943. Previously he served as branch man- 
ager for the American States Insurance 
Company, at Cleveland. 
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INTERCHEMICAL CorPoRATION.—Herbert 
B. Woodman, former vice-president and 
secretary of the Interchemical Corporation, 
has been elected president to succeed Ernest 
W. Pittman, who has been elected to the 
newly created office of chairman of the 
executive Committee. 

J. R. Esposito has been elected a vice- 
president of the Corporation. He is suc- 
ceeded as president of the finishes division 
by J. G. Morris, formerly evecutive vice- 
president of the division. 

J. R. Esposito began his career as a sales- 
man in the New York office of the Ault & 
Wiborg Corp., subsequently being pro- 
moted to manager of the varnish depart- 


J. G. Morris 


ment. In 1928, Ault & Wiborg became a 
subsidiary of Interchemical and later was 
consolidated with the Murphy Varnish 
Company and Scriver & Quinn to form 
Interchemical’s finishes division. Mr. Es- 
posito was president of the division and the 
former Ault & Wiborg Corp. from Janu- 
ary, 1931, until his recent election. 

J. G, Morris joined Ault & Wiborg in 
March, 1931. Before coming east in Sep- 


J. R. Esposito 


tember, 1944, he was vice-president and 
general manager, with headquarters in the 
main plant, Cincinnati, Ohio. 


+ 
MAGNAFLUX (CORPORATION. —A confer- 
ence on the use of magnetic particle inspec- 
tion in the welding field is to be held 
under the sponsorship of the Magnaflux 
Corporation at the Congress Hotel, Chi- 
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a. Arch Tube 
Cleaner. 


b. Nicholson Syphon 
Cleaner. 


«. Circulating Tube 
Cleaner. 


e. Automatic Blow 


d. Branch Pipe Down Pipe Cleaner 


Cleaner. 


AIRETOOL TUBE EXPANDERS, made of special heat- 
treated alloy steels, are built for every tube rolling 
job in a locomotive or railroad power plant. Write our 
National Railways Sales Representative, Huron Manu- 
facturing Co., 3240 East Woodbridge Street, Detroit 7, 
Michigan, for bulletins on locomotive and power plant 
cleaners and expanders. 


There is an Airetool Tube Cleaner and Expander for 
every type of tubular construction. 
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SEND 
FOR 


this 
Brickseal coated 


BRICK 


Brickseal penetrates 
the pores and joints 
of firebrick and 
forms a highly glaz- 
ed ceramic coating 
many times harder 
than the brick. 


Tough and semi-plastic under heat, it 
prevents cracking and spalling re- 
gardless of temperature change—heat 
the sample and douse in cold water 
any number of times. 


Brickseal resists 
abrasion. Force the 
sample brick, either 
hot or cold, against 
an emery wheel and 
see the difference on 
the coated and un- 
coated sides. 


Brickseal is a su- 
perior mortar for 
fire walls. Try to 
pull the sample 
bricks apart after 
they are heated to 
2200°. 

Write today for a free sample. No 
obligation, of course. 


Brickseal 


REFRACTORY COATING 
5800 So. Hoover Street, Los Angeles, Calif. 
1029 Clinton Street, Hoboken, New Jersey 
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cago, on May 8 and 9. The meetings will 
be conducted on the basis of an open forum, 
with discussion leaders selected from the | 
various fields in which this inspection 
method has been applied. Fluorescent | 
penetrant inspection as applied to the in- 
spection of welds in non-magnetic material | 
will also be discussed. W. E. Thomas of 
the Magnaflux Corporation, Chicago, is 


in charge of this conference. 
+ 
PITTSBURGH STEEL Propucts COMPANY.— | 


Thomas C. Phillips has been elected vice- 
president in charge of sales of the Pitts- 


Thomas C. Phillips 


burgh Steel Products Company, a subsidi- 
ary of the Pittsburgh Steel Company. Rob- 
ert L. Glose has been elected general man- 


Robert L. Glose 


ager of sales for the subsidiary, which will 
be the marketing division for the parent 
firm’s construction products. 
+ 
AMERICAN BRAKE SHOE COMPANY.— 


Frank A. Streiff has been appointed as- 


ment of the Southern Wheel division of the 


American Brake Shoe Company, with head- | 
quarters in Portsmouth, Va. Mr. Streiff | 
was formerly southeastern sales manager | 


for the Southern Wheel division and sales 
representative for the brake shoe and cast- 
ings division. 


E. A. Williams has been appointed vice- | 


president in charge of operations for the 
national bearing division of the American 


INSTANT, DIRECT 


Temperature Readings 
Accurate to within a 

Fraction of a Scale 
Division with 


Specify XACTEMP | 
PYROMETERS wher- | 
ever a quick, accurate | 
temperature determina- 
tion is needed. Used | 
for surface temperatures 

of welds, welded rail 
ends, billets, slabs, 
heated rollers, forgings, 
ovens, hot plates, fur- 
nace walls—for general 
inspection in furnaces, 
lead and salt pots, galvanizing tanks, 
core ovens, type metal, etc. Long-life 
cast aluminum and brass construction. 
Medium resistance, fast-acting indica- 
tor, provided with Alnico V magnet— 
direct reading dial starts at 50° F. or 
60° F. Simple, easy to operate—no ad- 
justments necessary—always ready for 
use. Will take most types of thermo- 
couples. A full line of thermocouples 
available from stock. 


FOUR MODELS 


Catalog No. Range Thermocouple 

| LT 800 60-800 F. lron-Constantan 
LT 810 60-1200 F. Iron-Constanton 
LT 820 60-1600 F. Iron-Constantan 
LT 830 50-2500 F. Chromel-Alumel 


PRICE WITHOUT 
z THERMOCOUPLE 


$3950 


sistant vice-president in the sales depart- | Ask also about XACTEMP PYROMETERS for take 


ing temperatures of molten non-ferrous meto 


nS ASS 


2% 


>¢ SERVICE: > 
CLAUD S. GORDON CO. 


Specialists for 33 Years in the Heat Treating 
ond Temperature Control Field 

Dept. 27 © 3000 South Wallace St., Chicago 16, M. 

27 e 7016 Euclid Avenue © Cleveland 3, Ohio 

Bene ee eo 3 
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Brake Shoe Company and 1. E. Cox has 
been appointed vice-president in charge of 
engineering for the same division. 
Emmett A. Williams, works manager 
since April, 1942, has been with the national 
bearing division since 1913, working in an 
operating capacity. He attended Pennsyl- 
vania State college, where he studied busi- 


Emmett A. Williams 


ness administration and factory manage- 
ment. His first job with the division was 
as chief clerk of the Meadville plant. 

I. E. Cox, formerly chief engineer, started 
work in the division as research engineer in 
January, 1935. He was born in Kirkwood, 
Mo., and attended Washington University, 


1. E. Cox 


St. Louis, Mo., and Union college, Schenec- 
tady, N. Y. Between 1916 and 1918 he was 
an instructor of electrical engineering at 
Washington University. 


Obituary 


FrepericK T. Vaux, former vice-presi- 
dent and treasurer of the Adams & West- 
lake Co., died on February 21 in the Hen- 
rotin hospital, Chicago. Mr. Vaux was 88 
years old. He was associated with the com- 
pany for over 71 years and remained a di- 
rector after his retirement from active busi- 
ness in 1923. 

+ 

Joser Foarp GETTRUST, sales represen- 
tative for the Ashton Valve Company, at 
Chicago, died at his home in that city on 
February 11, following a short illness. Mr. 
Gettrust was secretary of the Allied Rail- 
way Supply Association, and a past presi- 


Ral Mechanical 
APRIL, 1947o Enolneer 


meane MILLERPAX 


JOURNAL BOX PACKING WASTE 


Fewer waste grabs — no impurities 
or small segments of waste to get be- 
tween the bearing and the journal. 


Fewer waste wipes —absence 


AN grit, paper, wood, metal, 
ese particles have b en, fi moved. 


MILLERPAX — Registration 
applied for. Manufacturing 
process, patent pending. 


all-cotton 


any desired 
combination 
of the two 


Write us today for a free sample. 


Use it and prove these advantages for yourself. 


Willer Waste Mills, Tue. 


NASH-FINCH CO. Minneapolis 4 
Exclusive Railroad Sales Representative 


Winona, Minnesota 
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PREVENT RUST 
THE SURE WAY 


BACK PRIME NEW STEEL 
CAR SHEETS WITH... 


NO-RUST 


@ Interior moisture on car sheets 
caused by condensation makes them 
easy prey to ravaging rust. As cars 
are pulled out of service for repairs, 
operating revenues decline and 
maintenance costs mount. 

The safe, modern way to protect 
new car sheets from rust is fo prime 
them with NO-RUST ... the shop- 
proved rust preventive. NO-RUST 
is easy to apply... gives air-tight 
protection. 

LASTS INDEFINITELY, ECONOMICAL TO USE 
An application of NO-RUST will 
last indefinitely. It sets to a plastic 
firmness that will not crack or chip. 
NO-RUST is applied in a thin coat 
which greatly reduces the dead 
weight so apparent in other com- 
pounds. Specify NO-RUST when- 
ever rust and corrosion is probable. 
It cuts costs, increases revenues. 


We specialize in railroad protective 
finishes; GRAPAK front end paint... oil 
stain and car sealer . . . VERNIX floor 
hardener . . . freight car primer and finish, 


ekos t- PAINT 


AND OIL CORPORATION 


MINNEAPOLIS 13, MINNESOTA 
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dent of the Railway Equipment Association, 
and the Air Brake Appliance Association. 
He began his career with the Cincinnati, 


J. F. Gettrust 


Indianapolis, St. Louis & Chicago (now 
Cleveland, Cincinnati, Chicago & St. Louis), 
and had been associated with the Ashton 
Valve Company for 35 years. 

+ 


CoLoneEL Harry ScuLLIN, formerly presi- 
dent and chairman of the board of directors 
of the Scullin Steel Company, St. Louis, 
Mo., died on February 15. 

+ 

Henry B. Nickerson, vice-president of 
the Ashton Valve Company, Cambridge, 
Mass., died on February 14. 

+ 

A. K. Houmyer, western manager of the 
Westinghouse Air Brake Company at Chi- 
cago, died on February 11. Mr. Hohmyer 
began his association with the Westing- 
house Company in 1901 as an office boy at 
the general offices in, Wilmerding, Pa. In 
1907 he was transferred to the Chicago 
district office where he served several years 
as chief clerk. He was subsequently pro- 
moted to the sales department, and served 


A. K. Hohmyer 


as a representative of the company in pro- 
moting railway sales. In 1922 he became 
associated with the New York Car Wheel 
Company, which was later merged into the 
Southern Wheel Company. In 1928 Mr. 
Hohmyer returned to the Westinghouse Air 
Brake Company as assistant western man- 
ager at Chicago, and on March 1, 1939, be- 
came district manager, Western district. 


MANAGEMENT and 
PRODUCTION men want 


FACTS 


about equipment they buy 


Here are FACTS about 
Cofting Hoists 


“SAFETY-PULL” 
Ratchet Lever Hoists 


For all kinds of construc- 
tion and maintenance 
work, wherever a lift or 
pull is needed, there is a 
“Safety - Pull” to meet 
your requirements. 
SAFE, DURABLE, DE- 
PENDABLE. Capacities 
range from % to 15 tons, 
yet they weigh only 14 to 
150 pounds, 


“QUIK-LIFT” 
Electric Hoists 


For dependable and ec- 
onomical service the 
“Quik - Lift” incorpo- 
rates EFFICIENCY 
with SPEED, POWER 
and DURABILITY. 
Just plug it in and 
speed up production. 
Capacities from 500 to 
4000 pounds with lift- 
ing speeds from 4 to 49 
feet per minute. 


MODEL Y-C 
Spur Geared Chain Hoists 


Coffing Spur Geared 
Chain Hoists embody the 
planetary gear system 
with the Weston auto- 
matic brake. There are 
seven capacities ranging 
from % to 5 tons. A 
sturdy, dependable hoist 
for heavy work and in 
the production line. 


Contact Your Supplier or Write for 
BULLETIN H C-100 


Coffing Hoist Co. 


Danville, Illinois U. S. A. 


~ 
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Personal Mention 


General 


R. W. Savipce, head chemist of the 
Union Pacific at Omaha, Neb., has been 
appointed to the newly created position of 
chief chemist. 


Ermer A. KuHN, master mechanic of 
the Pere Marquette at Saginaw, Mich., has 
been appointed superintendent of motive 
power, with headquarters at Grand Rapids, 
Mich. 

J. L. Carver, research engineer of the 
Illinois Central, at Chicago, has been ap- 
pointed mechanical and research engineer, 
with the same headquarters. 


W. S. Beaurecarp has been appointed 
chief chemist at the West Albany, N. Y., 
laboratory of the New York Central Sys- 
tem. 


Tuomas W. Brown has been appointed 
to the newly created position of chief water 
chemist of the Illinois Central, with head- 
quarters at Chicago. The position of water 
chemist, formerly held by Mr. Brown, has 
been abolished. 


Diesel 
Vircir W. TREXLER has been appointed 
general Diesel supervisor of the Southern, 
with headquarters at Spencer, N. C. 


Lee RopINsoN, superintendent of equip- 
ment of the Illinois Central, with head- 
quarters at Chicago, has been appointed 
superintendent of Diesel power and shop 
machinery, with headquarters at Chicago. 


Car Department 


G. McCreapy, general foreman, car shop, 
of the Canadian National at Montreal, Que., 
has been appointed superintendent, car shop. 
at London, Ont. 


W. G. PALMER, superintendent of the 
car shop of the Canadian National, with 
headquarters at London, Ont., has been 
appointed assistant general superintendent 
car equipment of the Central region at 
Toronto, Ont. 


C. F. Weaver, assistant general superin- 
tendent car equipment Central region of 
the Canadian National at Toronto, Ont., 
has retifed after many years of service. 
Mr. Weaver was born at London, England, 
and entered railroad service in 1919 as a 
carpenter at the Montreal, Que., car shop 
of the Canadian National. He subsequently 
served as assistant foreman and superin- 
tendent of car shop. In 1918 he was ap- 
pointed superintendent of car equipment of 
the Montreal district; in 1937, superin- 
tendent of the car shop at London, and in 
March, 1943, assistant general superintend- 
ent car equipment at Toronto. 


Joun G. Hayes, superintendent of the 
Passenger-car department of the St. Louis- 
San Francisco, with headquarters at 
Springfield, Mo., has retired after 47 years 
of railroad service. Mr. Hayes entered rail- 
road service on February 1, 1899, with the 
Southern, at Memphis, Tenn., and later 
traveled out of Washington, D. C., as me- 
chanical inspector for the superintendent of 
motive power and the superintendent of 
tests at Alexandria, Va. From March, 
1903, to September, 1905, he served for 
short periods of time with several rail- 
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USTABOUT 


CRANE 


Efficient plant and yard 
organization, fast action, 
big man-power saving 
- with this mobile load-handler. 


Flexible perform- 
ance, loads to 7/4 
tons, hook or mag- 
net. Built for years 
of overwork. Write 
now for the money- 
saving facts. 


THE HUGHES-KEENAN COMPANY 
605 NEWMAN STREET . . . MANSFIELD, OHIO 


Roustabout Cranes 
By Hughes-Keenan 


Load-Handling Specialists Since 1904 


If you have a SPECIAL PROBLEM 


in any of these operations, where 
precision work is demanded and 
where greater production at man- 
hour savings is paramount— 


* BORING—rough, semi-finish 
and finish * MILLING (special 
types)* STRAIGHT LINE 
DRILLING * UNIVERSAL AD- 
JUSTABLE SPINDLE DRILL- 
ING * HONING *Ħ TAPPING *Ħ 
REAMING * COUNTERBOR- 
ING * VERTICAL AND WAY- 
TYPE EQUIPMENT... 


then a Moline Multiple Spindle 
Specially Designed machine tool 
is your answer. Moline tools are 
ruggedly built and engineered to 
fit your PARTICULAR require- 
ments, they're made to last for 
years, they're easy to change over 
to other jobs, they do better work 
at less cost and stand up to it 
longer. 


For YOUR special problem, go 
“HOLE-HOG,” write us for any 
information you may need. 


MOLINE TOOL COMPANY 


100 20th Street 


Moline, Illinois 
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Available in a wide 
range of models from 
completely automatic 
to band-operated in- 
dicator types. 


For accurate, economical production of rivet holes in plates or shapes, where 
quantity output is required, this famous Thomas Spacing Machine is the No. 1 


choice of car builders and fabricators. 


Write for Bulletin 306 or 306-A 


RUEMELIN GENERATORS 
por Railroad Sand-Llast Jobs! 


Some of our users include— 
The Milwaukee Road 
Missouri Pacific Railroad 


Write for Bulletin 36-B. 


B982 NORTH PALMER STREET 


223 (Adv. 74) 


RUEMELIN Blast Generators are used by leading railroads for cleaning cast- 
ings, freight cars, locomotives, tenders before re-painting; removing rust and 
scale from steam piping. Portable or stationary models. 
trouble-free service. Easy to operate. 

Wet adapting nozzle attachment available at moderate price. 


Sturdily built for 


Seaboard Air Line 
Burlington Route 


RUEMELIN MFG. co. 


MILWAUKEE 12, WISCONSIN, U. S. A. 


MANUFACTURERS AND ENGINEERS 
SAND BLAST and DUST COLLECTING EQUIPMENT 


roads, and in the latter year he entered 
the service of the Southern Pacific. In 
1925 Mr. Hayes joined the Frisco, and 
served as general car inspector and superin- 
tendent of the passenger car department. 


Master Mechanics and 
Road Foremen 


W. W. HENDERSON, master mechanic of 
the Hastings and Dakota division of the 
Chicago, Milwaukee, St. Paul & Pacific at 
Aberdeen, S. D., has been transferred to 
the Iowa division, with headquarters at 
Marion, Iowa. 


Watter S. ANGEL has been appointed 
general road foreman of engines of the 
Southern, with headquarters at Spencer, 
N. C. 


W. W. Wacker, master mechanic of the 
Western division of the Atchison, Topeka 
& Santa Fe, has been transferred to Wins- 
low, Ariz. 


H. T. ANKERSON, general foreman, lo- 
comotive department of the Southern Pa- 
cific at Tucson, Arjz., has been appointed 
assistant master mechanic, with headquar- 
ters at Eugene, Ore. 


F. W. Bunce, shop superintendent of the 
Chicago, Milwaukee, St. Paul & Pacific at 
Minneapolis, Minn., has been appointed 
master mechanic of the Chicago Terminal 
and Terre Haute division, with headquar- 
ters at Western Avenue, Chicago. 


Dare ALEXANDER REA, whose appoint- 
ment as road foreman of engines of the 
Bessemer & Lake Erie at Greenville, Pa., 
was announced in the January issue, was 
born on January 30, 1895, at Boyers, Pa. 
He attended Slippery Rock State Normal 
School at Slippery Rock, Pa. (1912-13), 
and entered the service of the B. & L. E. on 
July 29,1915, as a fireman. He became 


D. A. Rea 


locomotive engineer on June 18, 1923; 
traveling engineer, with headquarters at 
Butler, Pa., on June 26, 1936; assistant 
road foreman of engines at Butler on April 
16, 1942, and assistant road foreman of 
engines at Greenville on October 1, 1945. 


H. E. Nixscu, master mechanic of the 
Chicago Terminal and Terre Haute divi- 
sion of the Chicago, Milwaukee, St. Paul 
& Pacific at Western Avenue, Chicago, has 
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«RNING ROLLS 


Salf-propelled karatig rolls. 


The constant uniform speed of 
Ransome Turning Rolls makes them 
ideal for use with automatic welding 
heads when welding large circular 
tanks and cylinders. 

The units are equipped wich 
variable speed transmissions, giving 
a wide speed range and means for 
changing the center-to-center distance 
of the rollers for handling work of 
various diameters. Smoother, better 
welds and more economical produc- 
tion result. 1756 


Write for full information 
© WELDING POSITIONERS 
© HEADSTOCKS-TAILSTOCKS 


@ SPECIAL POSITIONING 
EQUIPMENT 


Sansome. 


MACHINERY COMPANY 


Dunellen, New Jersey 


Subsidiary of 
WORTHINGTON PUMP AND 
MACHINERY CORPORATION 
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been transferred to the Hastings and Da- 
kota division, with headquarters at Aber- 
deen, S. D. 


H. E. Carter, assistant master mechanic 
of the Southern Pacific at Eugene, Ore., 
has been appointed master mechanic, with 
headquarters at Tucson, Ariz. 


BENJAMAIN F. MADDEN, master mechanic 
of the Southern Pacific at Dunsmuir, Calif., 
has retired. 


W. Ernest Beaver, general road fore- 


sman of engines of the Southern at Spencer, 


N. C., has retired. 


T. T. BLICKLE, supervisor of Diesel en- 
gines of the Atchison, Topeka & Santa Fe, 
at Chicago, has been appointed master 
mechanic of the Western division, with 
headquarters at Dodge City, Kan. 


Ray B. Cosean has been appointed road 
foreman of engines of the Southern, with 
headquarters at Alexandria, Va. 


Joun Lanpon Ferric, whose appointment 
as master mechanic of the Panhandle & 
Santa Fe was announced in the February 
issue, was born on March 20, 1893, at 
La Junta, Colo. He attended high school 
at Montrose, Colo., and received his B.S. 
in mechanical engineering from the Uni- 
versity of Colorado in 1917. He entered 
the employ of the Atchison, Topeka & Santa 
Fe on April 6, 1911, at La Junta where 
he completed his special apprenticeship on 
April 5, 1922. He was machinist and as- 
sistant -enginehouse foreman at La Junta 
until April 3, 1933, when he was trans- 


J. L. Fertig 


ferred to Albuquerque, N. M., where he 
served as tank shop foreman and general 
machine foreman. He became general lo- 
comotive foreman at La Junta on May 26, 
1941 general shop foreman in September, 
1941; general mechanical inspector at To- 
peka, Kan., on December 15, 1945, and 
master mechanic at Slaton on January 1, 
1947. 


Shop and Enginehouse 


F. L. Kina, master mechanic of the Chi- 
cago, Milwaukee, St. Paul & Pacific at 
Marion, Iowa, has been appointed shop 
superintendent, with headquarters at Min- 
neapolis, with jurisdiction also to include 
the Twin City Terminals and Duluth divi- 
sion, succeeding Mr. Bunce. 


THE 
PACKING 
THAT 


PACKS 


For a more constant control 
of pressures, with reliable and 
positive operation stroke after 
stroke of the rods and valve 
stems, you need P-M Metallic 
Rod Packing. Efficient packing 
performance is assured by the 
use of the unique, tested and 
proven P-M engineered design. 
Truly the packing that packs! 


FREE MAINTENANCE 
MANUAL — Get this val- 
uable 32-page booklet 
showing proved methods 
for P. etallic Packing 
Installation and Mainte- 
mance. Keep it handy for 
ready reference if you ser- 
vice P-M packing installa- 
tions. Sent free on request. 


Write Dept. RM-5 


We La 
Tachinng p: 


Paxton-Mitchell Company 


Engineers — Founders — Craftsmen 
OMAHA 5, NEBRASKA 
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Diesels Step Up Freight 


for he ERIE. / 


BA A] 


New, four-unit 5400-horsepower Diesels are building ever-greater 


prestige for the famed freight-moving operations of Erie Railroad. 


On the New York-Chicago run, long steep grades between 
Marion, Ohio and Meadville, Pa., formerly made fast freight move- 
ment difficult. Trains were split to ease the job. 

Now, the powerful Diesels haul long trains intact over these 
grades, greatly facilitate intersectional freight movement. And... 
behind this picture of noteworthy improvement is Sinclair GASCON 
Diesel OL, providing safe, sure lubrication for Erie's powerful, hard- 
working Diesel Freights. 


SINCLAIR GASCON Symbol of Dependabllity 


Sinclair Gascon Dieset lubricating oils have achieved the stamp of 
approval from 40 U. S. railroads. Their service record, in the loco- 
motives pulling heavy freights as well as many of the celebrated 
streamlined trains of today, is outstanding. 

Inherent in all Gascon Otts is their solvent action, which pro- 
motes clean engine operation, and wear-prevention qualities that 
hold down expensive replacement and maintenance costs. 
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Twelve powerful new 4-8-4's have 
just been added to the Western 
Maryland Railway's pool of motive 
power. Built by Baldwin, the loco- 
motives make extensive use of 
wrought iron in the services where 
shock and vibration are threats 
to service life. Piping, staybolts, 
drawbars, safety-bars and spring 
bands are all made of this reliable 
material. Piping, other than steam, 
on all of the locomotives, and stay- 
bolt material on two of them, are 
Byers Wrought Iron. 

The service conditions that loco- 
motive piping and staybolts must 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron are duplicated in Byers Forging 
Billets. They are produced in round, square 
or rectangular sections, under ASTM-A-73 
and AAR-M-307 Specifications. 


live with are extremely severe. 
Piping is exposed to excessive vi- 
bration, that causes speedy fatigue 
failure in vulnerable materials. 
Staybolts must not only stand vi- 
bration, but are under heavy vary- 
ing stress, exposed to élevated 
temperatures, and subjected to ab- 
rasion from cinders in the fire box. 

The ability of wrought iron to 
combat these conditions comes 
from its physical character, which 
is duplicated in no other material. 
Tiny fibers of glass-like silicate 
slag, threaded through a body of 
high-purity iron, give a structure 
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AA 


= 


Se 


like that of a stranded wire cable. 
This confers unusual resistance to 
fatigue. 

One of the best endorsements of 
Byers Staybolt Iron is in its list of 
users. Over 125 major railroads 
have ordered and utilized Byers 
Staybolt Iron. You can specify it in 
ordering staybolts from your stay- 
bolt manufacturer, or buy stock for 
bolt production in your own shops. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, NewYork, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 


For additional information, use postcard, pages 51-52 
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Great Northern Receives 


streamline Empire Builders 


America’s first postwar-built, de luxe, transcontinental 
streamline train, the “Empire Builder.” comprises five 
12-car trains which were placed in service on fast daily 
schedules between Chicago and Seattle on February 23 
by the Great Northern and the Chicago, Burlington & 
Quincy.. à 

Each train consists of a mail-baggage car, a 60-seat 
coach, three 48-seat coaches, a coffee shop, a diner, four 
sleepers and an observation-lounge, power being supplied 
by an Electro-Motive two-unit 4,000-hp. Diesel locomo- 
tive geared for a top speed of 92 m. p. h. 

Cars for the new seven-million dollar fleet of “Empire 
Builders” were built by the Pullman-Standard Car Manu- 
facturing Company, Chicago. The trains save 1314 hours 
over previous schedules and make the 2,211-mile run be- 
tween Lake Michigan and Puget Sound in 45 hours. 

_ Four of the “Empire Builders” were built by Pullman- 
Standard for the Great Northern, and the fifth for the 


Average Weights and Capacities of the “Empire Builder” Cars 


Plan Seating Sleeping Journal Weight 

or of car number capacity capacity size, in. Ib.* 
ail-baggage ‘6 6X11 112,300 
Cae Ss Nae esas ets 60 we 5% X 10 119,500 
Come a 48 sy 5% X10 119,500 
Coach AS 48 ; 514 X 10 119,500 
Lounge-lunch-dormitory . 20 20t 6X11. 128,500 
E nn ee 36 i 6X11 130,000 
SEPE esaea ea H 24 6X11 133,200 
Sieepin REM 24 6X11 137,700 
Sleep rv,-lounge 27 7 54X10 123,400 


* Less water and live load. 
t For diner and coffee-shop crews. 
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Five twelve-car trains built by 
Pullman and hauled by twin-unit 
4,000-hp. Electro-Motive Diesels 
with a maximum speed of 92 
m.p.h. reduce time between Chi- 
cago and the Pacific Northwest 


Burlington, which operates the trains between eee 
and St. Paul, Minn. Individual cars in the trains are 85 
ft. long between coupler pulling faces and have vestibules 
at one end only, except the baggage, coffee-shop and 
dining cars which have no vestibule entrances. In gen- 
eral, coaches are coupled with the vestibule ends, in 
which men’s lounge rooms are located, adjoining. Simi- 
larly, two non-vestibule ends with women’s reoms are 
placed together for greater convenience in case one room 
hecomes crowded and passengers want to move to the 
other. 

Three coaches on each train, seating 48 passengers, are 
of the “Day-Nite” design and include the chaise-longue 
reclining seats. These luxuriously upholstered seats give 
maximum riding comfort during the day and at night 
the passenger obtains full-length sleeping comfort by re- 
clining his seat and pulling down a large upholstered leg 
rest which is built flush into the back of the seat ahead. 
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Seats in these cars are farther apart than in the ordinary 
car, giving passengers an opportunity to stretch out fully. 

Spacious ladies’ lounges are located at one end of each 
coach with an equally large men’s lounge at the other. 
All cars on the “Empire Builders” are air-conditioned 


and a master radio set carries programs and announce- 
ments to all cars with the exception of the Pullmans. 
Train and locomotive crews can also communicate with 
ATOR over a telephone between the cab and the first 
coach. 


Sleeping Cars 

Twenty of the cars, four on each train, are all-sleeper, 
while five are a combination of sleeping facilities with 
buffet-lounge-observation ends. All will be operated by 
The Pullman Company. 

Four different types of sleeping accommodations are 
offered the traveler. Duplex-roomettes, bedrooms and 
open sections have been built into 10 of the cars with a 
capacity of 24 passengers. Ten more cars, two to each 
train, carry 16 Duplex-roomettes and four bedrooms, 
while the five observation-lounge cars include two bed- 
rooms and a drawing room. The Duplex-roomettes in 
the “Empire Builders” are the first to be included in a 
transcontinental train. By an ingenious staggering of this 
single-occupancy room, to conserve on space, engineers 
have made it possible for travelers to have private room 
accommodations at only slightly more than the cost of a 
lower berth. 

Bedrooms on the new trains are the first to have ward- 
robes at aisle sides for hanging clothes, and in addition 
to conventional running hot and cold water, are provided 
with ice-water taps, which eliminate the conventional 
water bottle. 

Ample dining facilities are provided on the new trains, 
for each carries a full-size conventional diner and a coffee- 
shop-lounge car. The diners seat 36 persons, while 20 
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can be accommodated in the coffee shop, 10 at counter 
stools and 10 in the lounge. 

_ The observation end car, which also includes two bed- 
rooms and a drawing room, will accommodate 27 passen- 
gers in the lounge. Furniture is a combination of luxuri- 


All coaches, including the 

60-seat coach, have reclin- 

ing seats equipped with foot 

rests— The colors of the 

native flowers found in the 

Northwest are expressed in 
the car interiors 


ously upholstered settees and chairs, with two tables 
seating four each, set diagonally into alcoves. 


Car Construction 


All of the new “Empire Builder” cars embody Pull- 
man-Standard welded girder-type construction, utilizing 
low-alloy, high-strength steel for underframes, sides, ends 
and roofs and meeting A. A. R. strength requirements. 
Substantial weight savings without sacrifice of strength 
have been effected, the average car weights varying from 
112,300 Ib. for the mail-baggage car to 137,700 Ib. for one 
of the sleepers, as shown in the table. The car body 
bolsters are built-up, arc-welded, box-section with two 
web plates and top and bottom cover plates. The buffer 
beams are built up welded construction. End frames 
are designed to suit either the wide-type vestibule, dummy 
end, or rounded observation end, as called for by individ- 
ual floor plans. Roof construction is of the turtle-back 
type, continuous from end to end of the car. Draft gears 
are of the Waugh twin-six type and National tightlock 
Type-H couplers. Buffers are designed with side stems 
and coil springs of sufficient capacity to keep buffers in 
out position. 

At all vestibules, Pullman-Standard pivoted four-tread 
steps are installed on each side of the platform and oper- 
ated in conjunction with the trap doors. -Vestibule dia- 
phragms have center and outer closures and center-stem 
suspension with a vertical support rod on each side. The 
face plate is made of wear-resisting alloy steel. Outer 
diaphragms are of rubber. ; 

The insulation in three of the trains is Stonefelt and in 
two trains, Fiberglas. This insulation is 3 in. thick in the 
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Partial List of Materials and Equipment on the New “Empire Builder” Cars 


Low-alloy high-tensile steel.Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
Inland Steel Co., Chicago 
Trucks: 


Truck frames .......... General Steel Castings Corp., Eddystone, Pa. 
Roller bearings ........ Timken Roller Bearin; Co., Canton, Ohio 
Center pins ............ W. H. Miner, Inc., Chicago 


Springs, side bearings 
and clasp brakes .....American Steel Foundries, Chicago 
Wheels Edgewater Steel Co., Pittsburgh, Pa. 


les. .oe..+..Carnegie-Hlinois Steel Corp., Pittsburgh, Pa. 
Shock absorbers ........ Houde Engineering Div. of Houdaille-Hershey 
Corp., Detroit, Mich. 
Brake shoes ........... American Brake Shoe Co., New York 
Pat brakes oors s-caaneeioas «New York Air Brake Co., New York 
Wheel-slip controller .....American Brake Shoe Co., New York 
Hand-brakes ............. National Brake Co., New York 
Draft gears New_York 


A - \augh Equipment Co. 
Couplers and yokes ...... National Malleable & Steel Castings Co., Cleve- 


land, Ohio 


Insulation : 
Fiberglas (2 trains) ....Gustin-Bacon Mfg. Co., Kansas City, Mo. 
Stonefelt (3 trains) j: Jobas Manville Sales Corp., New York 
Floor composition ...... `uco Products Corp., New York 
Interior Finish: 
Aluminum... .... 2... e! Aluminum Co. of America, Pittsburgh, Pa. 


Tempered Presdwood 


. -Masonite Corp., Chicago 
Aluminum-covered ply- p’ E 


wood ...............Haskelite Mfg. Corp., Grand Rapids, Mich., 
Steel! ints bos ates A -American Rolling M ill Co., Middletown, Ohio 
Stainless steel for all 


Allegheny Ludlum Steel Gorp., Pittsburgh, Pa. 
.-United States Steel Corp., Pittsburgh, Pa. 
IA International Nickel Co., New York 

-Adams & Westlake Co., Elkhart, Ind. 

Norton Lasier Co., Chicago 


Polished plate glass: 


Sleepers Pittsburgh Plate Glass Co., Pittsburgh, Pa. 

Other cars . Ta . Libbey-Owens-Ford Glass Co., Toledo, Ohio 
Prismatic plate glass ..... aaa Prism Plate Glass Co., Morgantown, 
Paint: | rs 

Exteriog® osccc.c cause Beare du Pont de Nemours & Co., Wilmington, 

el. 
Interior 3203 dd dues .... Pittsburgh Plate Glass Co., Pittsburgh, Pa. 
Sherwin Williams Co., Chicago 

Leatherette wall covering, . 


leather stool and 
diner chair covering ..Blanchard Bros. & Lane, Newark, N. J. 
y Goodall Fabrics, Inc., Chicago 
Stainless-steel metal trim; 
metal moldings ..... .Brasco Manufacturing Co., Harvey, Ill. 
Pyramid Metals Co., Chicago 
: Weirton Steel Co., Weirton, W. Va. 
Mirrors and decalcomanias Cadillac Glass Co., Chicago 
Meyercord Co., Chicago 
Seon Kaufmann Fabry, Chicago 
...Beck & Blatchford, Chicago 
Bigelow Sanford Carpet 0., New York 
Holmes Archibald & Son, Chicago . 
....Goodyear_Tire & Rubber Co., Akron, Ohio 
A 8 «William Liddell & Co., New York 
eee oe . International Silver Co., Meridan, Conn. 
......Onondaga Pottery Co., Syracuse, N. Y. 
NOE NE AA Owens-Illinois Glass Ġo., Toledo, Ohio 
AETR RSE eywood-Wakefield Co., Gardner, Mass. 
...Collins & Aikman Corp., New York 


bservation irs, carpets. Beck & Blatchford, Chicago 
Chairs for dining cars ....General Fireproofing Co., Youngstown, Ohio 
Smoking stands .......... Precision Metal Workers, Chicago 


floors, ends and roofs and 214 in. in the sides to give ade- 
quate control of interior car temperatures without exces- 
sive demands on air heating or cooling equipment. Double 
thermopane, shatterproof glass is used throughout all cars. 

Interior finish consists of Tempered Presdwood for 


Card chairs, folding ...... Clarin Manufacturing Co., Chicago 
Venetian blinds ..... ....Ajax-Consolidated Co., Chicago 
Draperies ............... Goodall Fabrics, Inc., Chicago 
Window curtains ........ Pantasote Corp. of N. J., New York 
Window cappings ........ Formica Insulation Co., Cincinnati, Ohio 
Kitchen an Tinchroom 
dishwashers, Surgex . 
Kitchen, pantry, and 
buffet sinks ...... 
Faucets and drains 


.Stearnes Co., Chicago 


..Chicago Faucet Co., Chicago d 
RER Imperial Brass Manufacturing Co., Chicago 


Tanks .... -.....+Chicago Steel Tank Co., Chicago 

Air-pressure water tanks Scaife Co., Oakmont, Pa. d 
Levelometer Are Liquidometer Corp., Long Island City, N. Y. 
Pumps Aurora Pump Co., Aurora, Ill. . 


Water coolers: 
Ice-type (baggage mail . 
COTS). eT isto eres Henry Giessel Co., Chicago 


Electro-mechanical 
(coaches) Cordley & Hayes, New York 
Electro-mechanical 
(sleepers) General Electric Co., Chicago 
Washstands ......., aaua Adams & Westlake Co., Elkhart, Ind. 


Water closets—plumbing ..Crane Co., Chicago 

Duner Co., Chicago P 

West Disinfecting Co., Long Island City, N. Y. 

.Pyrene Mfg. Co., Newark, N. 

..Logan Drinking Cup Div., U. 
Jorcester, Mass. 


Sanitary napkin dispensers 
Fire extinguishers ...... 
Drinking-cup equipment 


; Envelope Co., 


Heating equipment and 
controls 
Steam trainline ..... 
Emergency hot-water 


.Vapor Car Heating Co., Chicago 
Steel & Tube Div., Republic Steel Corp., Cleve- 
land, Ohio 2 ae 
. € A EEEE Vapor Car Heating Co., Chicago 
Air-conditioning equipment Frigidaire Division, General Motors Corp., Day- 
and refrigerating units. ton, io A 
Trane Co., La Crosse, Wis. 


Indicating lamps on air- 
conditioning controls 
Air filter ... 
Air diffusers: ; = 
Sleeping rooms ........ Anemostat Corp: of America, New York 
Other cars ia ....Pyle-National Co., Chicago 
Radio and public address..R. C. A. Victor_Div., Camden, N. J. 
Lighting fixtures ......... Crouse Hinds Co., Syracuse, N. Y: 
H. R. Kirkland Co., Morristown, N. J. 
Luminator, Inc., Chika 
b Safety Car Heating & ighting, Co., New York 
First-aid cabinet Bauer & Black Div., Kendall Co., Chicago 
Batteries ................ Electric Storage Battery Co., Philadelphia, Pa. 
Gould Storage Battery Corp., Depew, N. Y. 
Battery-charging receptacles Pyle-National Company, Chicago 
Circuit breakers and cir- > : 
culating fans ........ Westinghouse Electric Corp., Pittsburgh, Pa. 
Everdur battery-box floors 
and hopper tubes .. 
Intake blower fans ....... 
Motor alternator, a.c.- Į F oF 
d.c., exhaust fans ....Safety Car Heating & Lighting Co., New York 
Generators and controls ..Safety Car Heating & Lighting Co., New York 
Generator drive ......... Spicer Manufacturing Corp., Toledo, Ohio 
Air compressor and other j 
V-belt drives ........ Dayton Rubber Manufacturing Co., Dayton, Ohio 
Headlights and marker J 
ETIOTROP Pyle-National Co., qhana . 
.Mars Signal Light Co., icago 


.. American Brass Co., Waterbury, Conn. 
B. F. Sturtevant Co., Boston, Mass, 


lights NA 
Tail lights ............ 
Motor-generator converter, 3 $ 
sleepers ............ .Janette Manufacturing Co., Chicago 


the wainscoting of open sections, passageways and toilet. 
Aluminum wainscoting is used in all rooms, in the ob- 
servation lounge, and for pier panels, end finish, and the 
ceiling in open sections. The ceiling in bedrooms, com- 
partments, and drawing rooms is of Presdwood, except 


The exterior coloring consists of alternating broad bands of olive green and deep orange for both beauty and increased visibility 
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that aluminum is applied where short-radius surface 
curves require the use of metal. Stainless steel .030 in. 
thick is shaped to the contour of the carlines in the buffet. 


Illumination 
In the main seating compartments of the coaches, 


Luminator individual reading lights are installed in the: 


overhead baggage racks. The single fixture is equipped 
with two lenses controlled by individual switches, one 
lens to supply reading light for the passenger on the 


The Duplex-Roomette, offering private-room accommodations at a 

cost only slightly above that of a lower berth, is equipped with 

complete toilet facilities and individual control of heat, light and air 
conditioning 


window side and the other for the aisle passenger. The 
light beam pattern from the reading lights is designed so 
as to give the proper intensity at the reading plane of one 
passenger without overlapping the seat area of any of the 
passengers adjacent to, ahead of, or behind it. 

The coach aisle lighting consists of nine magnifying- 
lens glass fixtures which project a narrow high-intensity 
beam of light the width of the aisle without extending 
into the seating area, This fixture also gives a soft light 
for the ceiling and upper portion of the car. At night 
the aisles are illuminated with 10-watt seat-pedestal 
lights. Vestibule and passageways are lighted with mag- 
nifying-lens glass fixtures. 

In the lavatories and toilets of the coaches, similar mag- 
nifying-lens glass fixtures are also used. The mirror 
lighting consists of magnifying-lens fixtures at the top of 
the mirrors. The women’s dressing rooms contain large 
make-up mirrors with side lighting. 

In the coftee-shop car the light fixtures are also of the 
magnifying-lens type. 

In the diner, the main dining-room lighting consists of 
two rows of Safety continuous fluorescent ceiling troughs. 
Fifteen-watt incandescent night lights are incorporated in 
these troughs. The lobbies and the passageway of the 
diner have magnifying-lens incandescent lighting. 

In the sleeping cars, main lighting of the passageways 
and the rooms consists of Safety fluorescent fixtures. 
The individual berth and reading lights are incandescent 
fixtures and all lights are equipped with incandescent 
blue night lights. 

The observation lounge is illuminated by a Safety fluor- 
escent trough which is continuous around the entire ceil- 
ing, including the curved end at the rear of the room. 
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This fixture is so designed that, in addition to giving 
direct fluorescent lighting, it also gives indirect illumi- 
nation to the center of the ceiling. The entire trough is 
equipped with white incandescent night lights, 


Electric Power Supply 


Electric power is supplied from a Safety 20-kw. 40- 
volt Genemotor with a built-in 25-hp. 220-volt a. c. motor 
which can be plugged in to furnish power for lights and 
air cooling when cars are at terminals. In normal opera- 
tion on the road, the Genemotor is driven from one of 
the car axles by a Spicer Model 6-I gear unit. The 
motor alternator on each car equipped with fluorescent 
lights is a Safety two-kw. 32-volt d. c. to 110-volt a. c. 
machine. A converter is installed in each switchboard 
locker to supply 110-volt current for electric shavers. 

The observation car carries a radio receiver, Pullman 
antenna, and public address amplifier, with its associated 
power and control equipment conveniently located in a 
locker. An eight-conductor shielded trainline and con- 
nectors carry the radio receiver and public address an- 
nouncements through the train. Other electric connec- 
tions are carried between cars by trainline jumpers with 
A. A. R. color code wires. 


Heating and Air-Conditioning 


All cars have the Vapor zone-control heat equipment 
which maintains temperatures in the various car sections, 
«ompartments, rooms and lounges as determined by the 
setting of individual thermostat controls. Floor heat is 
supplied from Vapor fin-type radiation units. In the 
coaches, coffee-shop and dining cars Vapor automatic 
control panels are used. In the sleepers the control panels 
are Vapor selective type. The main steam trainline is 
Electrunite drawn-steel tubing, of 274 in. outside diam- 
eter, with welded joints. Baker heaters with an auxiliary 
heating system are installed in the baggage car and all 
coaches for emergency heating. 

The air-conditioning equipment is of the electre- 
mechanical type of eight tons capacity, using Freon F-12 
refrigerant. It includes a Frigidaire compressor-motor 
unit with Frigidaire controls and evaporator, and a Trane 


The General Steel Castings trucks 


are equipped with Timken 
roller bearings, shock absorbers and wheel-slip controllers 


evaporative condenser. Provision is made for a deodor- 
izer in the recirculating air chamber of the Dorex G-3 
type. Air ducts from the overhead unit along the ceiling 
center line include aluminum and Presdwood construc- 
tion using parts of the car interior wherever practicable. 
Air outlets in all sleeping rooms are of the Anemostat 
diffuser type. In the coaches, coffee-shop, diner and 
observation cars the underside of the air duct consists 
of Pyle-National Multi-vent perforated air-diffuser pan- 
els, hinged for cleaning. Filters are of the Midwest de- 
mountable type. 


(Continued on page 235) 
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A Critieal Survey of 


Diesel Locomotive Design 


Ih would be premature to take the oft-predicted Dieseli- 
zation of all railroads for granted. When many years 
ago, the electric locomotive was hailed as the motive power 
of the future, the steam locomotive survived, much im- 
proved. Now again, it shows a remarkable vitality, 
which should not be taken lightly. It seems, therefore, 
advisable to be on the alert and to appraise soberly the 
present status of Diesel locomotive design. In doing 
so, let use be guided by certain pertinent facts about the 
three main organs—the power plant, the chassis, and 
the transmission. 


Power Plant 


If we refer to the Diesel locomotives with direct 
drives, which will be discussed at the end of this article, 
the Diesel engine set is an independent and self-contained 
organ, which together with its auxiliaries, such as the 
radiators, determine the overall length of the chassis. 
But since the latter is limited by the chosen wheel arrange- 
ment and the track curves, the installed horsepower capac- 
ity that can be packed into the chassis is also limited. 

The largest horsepower capacity per single chassis or 
unit attained so far in American Diesel-locomotive prac- 
tice is 2,000 hp. Only in a recent articulated locomotive 
has it reached 3,000 hp. Non-articulated steam locomo- 
tives, however, go as high as 6,000 hp., while the articu- 
lated type approaches the 8,000-hp. mark. Measured by 
the steam locomotive, which still sets the standard, and 
also by the electric locomotive, the power concentration of 
the Diesel locomotive unit is entirely too small. 

Against this statement the argument has been advanced 
that by remote or multiple control a number of single 
units may be joined as a team of any desired capacity, 
and that for this reason units of only 2,000 hp. or even less 
are not so bad after all. The railroad man, however, will 
always strive for as much power concentration as pos- 
sible. The team is actually an expedient rather than a 
virtue. While a so-called locomotive consisting of two 
units may have, under certain conditions, the advantage 
of good operational flexibility, three and more units per 
team are, again with exceptions, not very desirable. They 
take much yard space, but mainly a multiplicity of parts 
means higher first costs and more maintenance work. 

Larger power concentration in connection with fewer 
parts is, therefore, the most urgent problem that confronts 
the designer today. Two ways offer themselves: first, 
the increase of horsepower output per running foot of 
overall length taken up by the Diesel engines and, second, 
smaller longitudinal space requirements of the auxiliaries. 


—_—_ 


* Consulting engineer, Hinsdale, Ill. 


By H. Bleibtreu* 


The author emphasizes the im- 
portance of larger power con- 
centration in the locomotive 
chassis — He proposes varia- 
tions from present designs 
and compares the swivel-truck 
chassis with the rigid type 


It is a wide-spread belief that the two-cycle engine, 
with twice the number of power strokes, must also have 
twice the power concentration of the four-cycle engine. 
Actually, however, this advantage is more or less offset ; 
first, by the introduction of the Buchi or equivalent super- 
chargers on four-cycle engines with which the mean 
effective piston pressure has been increased to range from 
105 to 120 Ib. per sq. in., while two-cycle engines seldom 
exceed 80 to 95 lb. per sq. in. (see column A of the 
table); and, second, because the cylinder diameters of 
modern four-cycle locomotive engines go as high as 1334 
in., while two-cycle engines have not as yet exceeded 
9 in. (see column e of the table). The result is that 
two-cycle engines must have more and smaller cylinders 
than four-cycle engines of the same output, so that there 
is not much difference in the overall length. See eolumn 
i of the table. 

Things may turn once more in favor of the two-cycle 
engine by the application of higher supercharges. Caden- 
acy has tried to introduce a principle, which is similar 
to what Buchi did for four-cycle engines, and which con- 
sists in the application of pressure pulsations in the 
exhaust. The Swiss Sulzer Company, on the other hand, 
has built a two-cycle engine with eight 7-in. by 9-in. 
cylinders and with a piston-type supercharger which 
boosts the mean effective pressure to 192 Ib. per sq. in. 
and the one-hour output to 2,700 hp., both values being 
about twice as high as with ordinary engines. 

Incidentally, higher supercharges result also in an 
increase of the exhaust-gas energy. It has been sug- 
gested that an exhaust-gas turbine be installed which 
would furnish the useful power, while the Diesel engine 
would act as the pressure combustion chamber for the 
turbine and would at the same time be mainly restricted 
to the production of power for its own supercharger. In 


Basic Data for Several Representative Diesel Engines and Locomotives 


d e f g h i 
: , s Mean Approximate 
effective overall 
Piston Piston piston length 
Rated diameter speeds, pressure, of Diesel 
No. of brake No. of and stroke, ft. Ib. per generator 
Engine cycles hp. Engine type cylinders n. R. p.m per min aq. in. set, ft. 
A 4 1,000 Straight in line 6 12% x 13 750 1,635 110 18 
B 2 1,100 V-type 2x 6 816 x 10 800 1,330 80 15 
c 4 1,500 Straight in line 8 12% x 15% 625 1,615 120 19 
D 2 1,470 -type 2x8 8% x 10 800 1,330 80 18 
E 4 2,000 Twin straight in line 2x6 12.2 x 15.4 700 1,795 105 23 
F 2 2,000 Opposed piston 10 (20 pistons) 8% x 10 810 1,350 95 20 
G 4 2,000 V-type E Be | here Sacer Je zy 
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this manner Diesel engine and gas turbine may be merged 
into a single prime mover with considerable power 
concentration. 

It does not take these or similar speculations, however, 
to show that even with the present status of Diesel-engine 
design higher power concentrations could be obtained. 
Three examples may suffice: 

1—Engine E of the table consists virtually of two 
six-cylinder supercharged four-cycle engines of 1,000 hp. 
each placed side by side over a common crankcase and 
bedplate. Experience with this and similar twin engines 
on European locomotives has shown that this arrangement 
provides for sufficient accessibility. Where, instead of 
side-frame members, a chassis with a center sill is to be 
used, it may also be possible to move the engines close to 
the outer walls of the cab, with a walkway between. 
Accessibility could be obtained as in switchers by doors, 
or by roller curtains in the cab sides. In case of the 
first mentioned twin arrangement, either a single gener- 
ator or two independent generators may be used, one 
ahead, and the other astern of the engines. Now if two 
rows of eight cylinders each were installed instead of 
two rows of six cylinders 2,670 hp. could be obtained. 
Diesel-generator sets of this kind could be accommodated 
in a comparatively short chassis of the well-known 4-8-4 
type, in which four, six or all eight axles could be motor- 
ized. In the last case two such units would constitute 
a freight locomotive of 5,340 hp. In cases where the 
permissible average axle load is as high as 63,000 Ib. the 
alternate shown by Fig. 1 may be in order. If instead, 
two engines made by an American builder could be placed 
side by side (c of the table), even 3,000 hp. would be 
obtainable in a single chassis of the 4-8-4 wheel arrange- 
ment. 

2—Another American builder now installs in his loco- 
motives a supercharged four-cycle V-type engine, having 
two rows of eight cylinders each, developing 2,000 hp. 
If, instead, two rows of 10 cylinders each were installed 
2,500 hp. would be obtainable. The result would be 
not only a shorter chassis than that used in the conven- 
tional 2,000-hp. locomotive with its two 1,000-hp. Diesel- 
generator sets in tandem arrangement but the gain of 500 
hp. per unit would be welcome inasmuch as the present 
two-unit locomotive is not quite strong enough to handle 
as heavy a train as modern 4-8-4 steam locomotives. 

3—A third American builder installs in his locomotives 
two-cycle engines with either eight or ten cylinders of 
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Fig. 1—Proposed 5,340-hp. 44 


the Junkers or opposed piston type, developing 1,500 and 
2,000 hp., respectively (engine F of the table). Here 
again it seems entirely possible to install two engines of 
this type side by side over a common crankcase, thereby 
obtaining 3,000 hp. and, if the wheel loads would permit, 
even 4,000 hp. per single chassis. Fig. 2 shows the 
possibilities. 

While comparatively small cylinders continue to be 
desirable where locomotives, such as certain switchers, 
operate far away from repair shops, the general tendency 
must be towards larger and fewer cylinders. With steadily 
increasing reliability, repairs en route should become 
just as unnecessary as they are unthinkable in the case 
of steam locomotives. 

Auxiliaries 

Turning now to auxiliaries, the space requirements 
of the radiators must be decreased. One way, which is 
used in many of the conventional designs, is to arrange 
the radiator elements in a hatch under the roof above 
the engines. Economical as this may be from the stand- 
point of space, it has the weakness that the cramped 
air ducts offer high flow resistance, and that the engine 
cannot be lifted out of the cab without prior removal of 
the radiator assembly. A better way is the installation 
of the radiators in the cab sides or in the roof before or 
behind the Diesel-generator set. Then short well-stream- 
lined air ducts and efficient propeller-type suction fans 
can be used, high air velocities and correspondingly 
small radiator elements may be employed without caus- 
ing excessive power consumption of the fans. Installa- 
tion of the elements in the side walls and under the roof, 
as shown by Fig. 2, would add to the compactness. 

In contrast to power concentration and fewer parts, 
weight saving has become a less important problem. 
Engine weights of 25 to 30 Ib. per hp. are now quite 
common and further weight savings are hardly necessary. 
In switchers ballast must often be added. In road loco- 
motives eventual savings ought to be sought in water or 
fuel tanks, which could be made of light metals, or by 
using fabricated rather than cast-steel swivel-truck frames. 


Chassis 


Most of the present Diesel locomotives are either of 
the swivel-truck type, which has been adopted from 
motor rail cars, or of the so-called rigid type, which has 
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+8-4 Diesel-electric locomotive 


been adapted from the steam locomotive. As the prefer- 
ence for one or the other type is a matter of tradition 
rather than of sound reasoning, it seems advisable to 
compare both in regard to the requirements which they 
must fulfill. l 

a—Horsepower Capacity that Can Be Installed. 
Swivel-truck locomotives may be as long as 85 ft. without 
causing excessive curve resistance, while the rigid type 
must not be more than 60 to 65 ft. From this it has been 
concluded that the swivel-truck chassis can also accom- 
modate larger installed hp. capacities. This, however, 
holds true only for the conventional 2,000-hp. unit with 
two 1,000-hp. C-type Diesel engines which, due to their 
overall width, can be installed only in tandem, for which 
a rigid type chassis is not long enough. Otherwise, par- 
ticularly in case of the above-stated engine assemblies, 
the horsepower capacity of the chassis with two conven- 
tional three-axle swivel trucks is more limited than that 
of the rigid type chassis. This can be readily seen if we 
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assume an average unit weight of the locomotive of 150 
Ib. per hp. and an average weight per axle of 55,000 Ib. 
The maximum horsepower capacity of a swivel-truck 
chassis would then be 6 X 55,000/150 = 2,200 hp. A 
rigid-type chassis of the 4-8-4 wheel arrangement can 
accommodate 8 X 55,000/150 = 2,900 hp. Actually the 
difference is still larger, since the unit weight of rigid-type 
locomotives is probably from 5 to 10 per cent smaller than 
that of equivalent swivel-truck units. 

Another limitation of the conventional swivel truck 
unit is that it cannot have more than four traction motors, 
against six or even eight in a 4-8-4 chassis. It is true 
that all three axles of swivel trucks could be motorized. 
But it would then be necessary to forego spring-suspended 
truck bolsters as they would interfere with the traction 
motor of the middle axle, or the middle axle would have 
to be moved backwards and, instead of the conventional 
truck bolster suspension, longitudinal leaf springs on the 
outside of the trucks must be used. It is also trne that 
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Fig. 2—Proposed 3,000 Diesel-electric passenger locomotive with two adjacent junkers opposed piston- 
type 10-cylinder Diesels and twin-type traction motors 
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instead of three-axle trucks four-axle trucks could be 
employed. But then only three axles could be motorized, 
as the traction motor of the outmost axle is apt to inter- 
fere with the draft arms of the coupler. It seems better 
to consider trucks with twin motors as shown in Fig. 2. 
Twin motors are used in many electric locomotives and 
in at least one large Diesel-electric locomotive. They 
could be mounted in a frame so that individual motors 
can be swung out of mesh in case of motor or gear trouble. 
The quill drive of twin motors can hardly be considered 
a drawback as we will come to it eventually on any high 
speed locomotive in order to reduce the unsprung axle 
loads. 3 

b—Curve Resistance. For switchers which must nego- 
tiate curves of 100-ft. radius and even less the swivel- 
truck type is the only solution. The same may hold true 
for roads with many sharp curves. Yet there are many 
steam and electric locomotives of the 4-8-4 type with 
rigid driving-wheel bases of 16 ft. which are able to 
negotiate curves of 350-ft. radius without excessive 
flange and rail wear. 

c—Riding Qualities. Rigid-type locomotives with con- 
ventional spring equalizers have entirely satisfactory 
riding qualities even at high speeds. On the other hand, 
the much-praised soft springing of swivel-truck loco- 
motives is not very important, as it is in the case of rail 
cars. Furthermore, soft springs require low centers of 
gravity unless cross stabilizers are used. Low centers 
of gravity are difficult to attain unless solid bed plates 
for the Diesel generator set are omitted. They are not 
any more desirable than in steam and electric locomotives, 
both of which are given relatively high centers of gravity 
in order to avoid hard side thrusts in curves. 

d—Weight Distribution. Faulty axle-load distribution 
due to removal or addition of heavy parts such as heating 
boilers can be corrected by simple changes of the equal- 
izer leverage of the rigid type chassis, while in swivel- 
truck locomotives ballast weights must be added. 

e—Replacement of Traction Motors. Swivel trucks 
can be moved out from underneath the chassis with little 
jacking, thereby facilitating repair work, while motors 
and wheel sets of rigid wheel bases can be removed only 
by dropping them over the inspection pit. 

f—Safety. The underframes of the rigid type have the 
advantage of greater resistance against buckling in case 
of collisions. Owing to their pedestals they are also 
less apt to plow deep into the rear car as swivel-truck 
locomotives if they leave the front truck behind, as in the 
Naperville wreck. On the other hand, the rigid type has 
the weakness that the fuel tanks are mounted over the 
floor line, where they endanger the crew much more than 
if they “were underneath the frame, as in swivel-truck 
locomotives. It would be possible, however, to place 
the fuel tanks along the outside of the outer frame mem- 
bers of the figid type chassis in such a way that the 
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accessibility to the journal boxes and brake rigging will 
not be impaired. 

g— First Costs and Weights. Rigid-type locomotives 
are lighter and somewhat cheaper, because the cab does 
not have to be a self-supporting structure with bridge 
type side walls. 


Transmission 

The basic law of traction dynamics requires a torque 
at the drivers which is highest at the start and which 
declines gradually along the well-known torque-speed 
hyperbola, thereby maintaining the full horsepower out- 
put over a wide speed range. The steam locomotive ful- 
fills this law almost ideally. The Diesel engine, however, 
has a constant torque characteristic, which can be recon- 
ciled with the decreasing torque requirement of the basic 
traction law only conditionally. Either a transmission 
with a variable speed ratio must be inserted between the 
Diesel engine and the drivers, or, in case of the direct 
drive, a device that boosts the Diesel engine torque at 
the start and at low train speeds must be employed. 

Transmissions with variable speed ratios can be: 

1—Mechanical as in Automobiles. As the speed ratio 
changes step-wise, the Diesel engine reaches its full 
output only at the end of each step. This and the time 
loss during gear shifts restrict mechanical transmissions 
to rail cars and small locomotives. 

2—Pneumatic. A Diesel-compressor set furnishes air 
or combustion gases to the working cylinders. In several 
cases, steam locomotives have been converted, the Diesel- 
compressor taking the place of the boiler. While fair 
efficiencies were obtained, intercooling and reheating of 
air or waste gases involve certain complications. 

3—Hydraulic of the Piston Displacement Type. Small 
switchers, equipped with this drive, showed excessive oil 
leakages, low transmission efficiencies and closely limited 
power ratings. _ 

4—Hydraulic of the Flow Type. The Diesel engine 
drives two centrifugal pump impellers, each of them 
being inclosed in a housing, which contains suitable vanes 
and a water turbine wheel. The first set acts as a torque 
converter for the lower, and the second set works as a 
hydraulic clutch for the upper speed range of the loco- 
motive. Quite a few high speed rail cars and several 
locomotives, one being a 1,400-hp. unit, have been operat- 
ing successfully with this transmission. 

5—Electrical. Today, only transmissions (4) and (5) 
are of practical importance. The electrical transmission 


has the undisputed advantage of ease of control, unsur- 

passed freedom of motorization of individual axles, and 

absence of reciprocating masses. By the newer methods 

of load control the ideal torque-speed hyperbola can be 

approached, so that the Diesel engine can operate at full 

load at any train speed, while at fractional loads the engine 
(Continued on page 235) 
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Fig. 3—Proposed 4-8-4 2,700-hp. Diesel-hydraulic passenger locomotive 
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New York Central 


10-Ton Covered 


Tut New York Central received delivery last fall of 
750 covered hopper cars of 70-ton capacity from the 
Despatch Shops, Inc., East Rochester, N. Y. While 
| essentially of the same general construction as one lot 
of 200 built in 1939 and one lot of 500 built in 1940, the 
new cars, designed by the railroad, include improve- 
ments over the previous lots, some of which were based 
on the results of a canvass made of on-line shippers of 
cement, soda ash and other bulk commodities requiring 
protection from unfavorable weather conditions. 
Although built of carbon steel the hopper cars are 


| 


Principal Dimensions and Weights 


| Length oer Strikers, a E a EO EEE PERE RN ES R 35— 1% 

| Length insi IE D TOPE EEA T T ITO IT 
Width over side Plate, AD crass siurusiro teienei naas 9—10% 
Width over side stakes, ft.-in. ......--.-...--6.--0--0 25050 5 
Width inside: tai. .soaisa nce eealness wae PAE TT -— 
Height rail to bottom of discharge outlet, ft.-in. ...........-... 0— 9 
Distance center to center of trucks, ft.-in. ......-.....---.--- 25— 1% 
Muck: wheel: Bases. LED eaves i514 jaca raO EARR E S 5— 8 
CRMOR NS R la oo ances odes sale seie de E ee aired! rare: 2,000 
Nominal capacity, Ib. ......... 0.2 ee eee eee eee rece eee 140,000 

Weight, AVOIREOS ..1Ds. «5: i0/c0e siose seins soacig Cae enero s HARES 51,600 


2600 Ib. lighter, have 200 cu. ft. more capacity and 
eight roof hatches, two less than the 700 cars of earlier 
design. The greater capacity is made possible by the 
increase in length of 2 ft. 10 in. and in height of two 
inches. The outside of the hopper discharge openings 
are flush with the inside faces of the rails, a design that 
avoids the need for deflector boots when unloading the 
cars. The cars have a center bulkhead that divides tHe 
body into two compartments which may be loaded or 
unloaded separately or simultaneously. The hoppers 
| are built with a 50-deg. slope and are furnished with 
| vibrator brackets, both features contributing to the un- 


A center bulkhead divides the 

covered cars into two 

compartments that may be 

loaded separately or simul- 
taneously 
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Hopper Cars 


loading speed. Inside ladders have been installed to 
facilitate the cleaning of the car interiors. 

The general character of the structure is shown 
in the cross section and the sectional plan and elevation. 


Partial List of Material and Equipment on the 
New York Central 70-Ton Covered Hopper Cars 


LEET (208) American Steel Foundries, Chicago 
Buckeye Steel Castings Company, 
Columbus, Ohio 
(300) Pittsburgh Steel 
Pittsburgh, Pa. 
PA EET EEEN, (200) American Steel Foundries, Chicago 
(250) Buckeye Steel Castings Company, 
lumbus, Ohio 
(300) Pittsburgh Steel Foundry Company, 
Pittaburgh; a, 
(375) Atlas Steel Castings Company, 
„Irvington, N. J. 
(375) Pittsburgh Steel Foundry Company, 
Pittsburgh, Pa. 
RA ee (300) American Locomotive Company, 


ork 
(450) Crucible Steel Company of America, 
New York 


Truck side frames 


Foundry Company, 
Truck bolsters 


Truck side bearing 


New 


Truck springs 


Spring plates ............ Crucible Steel Company of Amoria New York 
Stabilizer, Barber, Type S-2..Standard Car Truck Company, Chicago 
Wheels, one-wear (300) Bethlehem Steel Company, Bethlehem, 


Pa. 
(450) Carnegie-Ilinois Steel Corporation, 
Pittsburgh, Pa. 
Axles, 6 in. x 11 im...... (300) Bethlehem Steel Company, Bethlehem, 


Pa, 
(450) Carnegie-Illinois Steel Corporation, 
F Pittsburgh, Pa. 
ournal bearings .......... Magnus Metal Corporation, New York 
ournal-box lids with pins...Motor Wheel Corporation, Lansing, Mich. 
oofs, hatch carline, and 
hatch frame assembly..... meas Railway Equipment Company, 
go 


Chica; 
Running boards and brake 
steps ........ sabentas (250) Apex Railway Products Company, 


ees 
(500) U. S. Gypsum Company, Chicago 
Boe gm aN Enterprise Railway Equipment Company, 


Bottom doors, frames, and 
discharge gates 


icago 
Draft Peab clindecinoxiasexd (250) Cardwell:Westinghouse Company, 
icago 
(250) National Malleable & Steel Castings 


Company, Cleveland, Ohio 
(250) Waugh Equipment Company, New York 


SEN ki — | + — 
r 
‘ : 5 
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iveli g t-steel. .(200) American Steel Foundries, Chicago 
Swiveling yokes, Reel M ational Melleable- & Steel Castingi 
Company, Cleveland, Ohio 
(175) Symington Gauld Corporation, 


ester, N. Y. J 
Swivel coupler, cast-steel....(375) National Malleable & Steel Castings 
Company, Cleveland, Ohio 
(375) Symington-Gould Corporation, 
Rochester, N. Y. 
Centering devices ........ Standard Railway Equipment Company, 


Chicago 5 f 
Release rigging .......... Standard Railway Equipment Company, 
icago 
a eee oer New York Air Brake Company, Watertown, 


Air brakes ws 
Hand Bakes: T (350) Union Asbestos & Rubber Company, 
icago i 
(400) Universal Railway Devices Company, 
Chicago 
Drake Shoes: osisscicicsson American Brake Shoe Company, New York 
Brake- beams assoi Buffalo Brake Beam Company, New York 


Brake hanger wear plates...Illinois Railway Equipment Company, Chicago 
Brake beam supports Chicago Railway Equipment Company, Chicago 
Detect card holders Apex Railway Equipment Company, Chicago 


Great Northern— 
Empire Builders 


(Continued from page 228) 

The trucks have an 8-ft. 6-in. wheel base and are of 
the four-wheel, single-bolster type with integral cast-truck 
frames of alloy steel, made by the General Steel Castings 
Corporation. The 36-in. steel wheels are mounted on 
normalized and tempered axles with either 514 in. by 
10-in., or 6-in. by 11-in. journals and Timken roller bear- 
ings. Rubber-insulated bolster anchors are installed, 
eliminating the need for transom or bolster wear plates. 
Drews spring-type side bearings and Miner 4-in. three- 
piece safety center pins are used. The trucks are equipped 
with A. S. F. unit-cylinder clasp brakes, having two 
brake cylinders per truck, automatic slack adjusters and 
an anti-rattling device in the brake rigging. 

Air-brake equipment consists of the New York H. S. C. 
schedule with D-22 BR control valve, electro-pneumatic 
straight-air control and speed-control governor. The 
American Brake Shoe Controller, which prevents wheel 
sliding, is driven from a spline bushing on the end of the 
axle. All cars except the observation car have air-con- 
trolled sanding equipment to operate in conjunctive with 
the controller. A vacuum cleaning connection box is 
supplied on each side of the car, accessible through the 
skirt. Hand brakes are of the National Brake Company’s 
wheel type in the cars with vestibules and National Pea- 
cock pump-type on the cars without a vestibule. Provi- 
sion is made at the observation end for back-up equip- 
ment, including an operating valve, warning horn and 
air gage in a small locker just above the floor level where 
it is normally concealed but readily available for use 


when needed. A red oscillating Mars light on the rear 
of the train is automatically activated when the train 
speed falls below a predetermined minimum. 


Diesel 
Locomotive Design 


(Continued from page 232) 

speed can be reduced, thereby saving fuel. Disadvantages 
of the electric drive are high weights and high costs of 
the electric machinery, transmission efficiencies of not 
more than 80 to 85 per cent, and excessive traction-motor 
temperatures on long and heavy grades. Improvements 
that may soon be expected are, first, traction motors with 
more efficient cooling, higher horsepower ratings, higher 
revolutions and lighter weights and, second, generators 
which allow a more general use of straight parallel motor 
operation, thereby eliminating the series-parallel transi- 
tion, so that a generator can also feed an uneven number 
of motors. t- 

The hydraulic flow-type transmission, on the other hand, 
has the advantage of lower weights, lower first costs and 
higher efficiencies in the upper train-speed range. Like 
electric transmission the hydraulic drive permits dynamic 
braking. A disadvantage are the low efficiencies at low 
train speeds. i 

Fig. 3 shows a study with two independent 1,350-hp. 
eight-cylinder four-cycle supercharged engines in side-by- 
side position. Each engine is coupled by an overdrive to 
a torque converter and a clutch, the left engine driving 
the first and the third axle, the other engine the two other 
axles. There are no reciprocating masses. The- drive 
includes a constant-mesh reversing spur gear, transmission 
shafts with universal joints, hypoid bevel gears and the 
well-known axle quill drives. ~“. ` ` 

The direct drive has always appealed to the railroader, 
as it resembles that of the steam locomotive. In the case 
of a 1,000-hp. 4-4-4 passenger locomotive, which has been 
operating in Europe on local runs with fair success for 
quite a while, boosting of the Diesel cylinders is effected 
by compressed air to which fuel oil has been added. The 
mixture is ignited by electric glow bulbs. It burns 
without pressure increase, thereby producing a full indi- 
cator diagram, which resembles that of the steam loco- 
motive at the time of long cutoffs.. Remote as the pos- 
sibilities of the direct drive may’ appear at the present, 
they should not be discarded as altogether impractical. 


One of five coal-burning locomotives being rebuilt in the shops of the Chesapeake & Ohio at Huntington, W. Va. These locomotives will supple- 
ment three steam-turbine-electric units under construction at the Baldwin Locomotive Works which will be used to pull the new “Chessie” 
streamliners also under construction 


The locomotive illustrated; completed after five months’ work, was converted from engine No. 490, in service since 1926. It will retain the number 490. For 


a number of it pulled the “George Washin; 
rangement. streamline version is a 4-6-4. 1 
rebuilt extensively and, like the engine, sheathed in stainless steel. 
tstimated. The firebox 


design of the old 490 ie th í 1 
0! e ol is e use o valves. 
booster. poppet 
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on” between Cincinnati, Ohio, and Washington, D. C. a h 
nly the tender and a part of the boiler of the old 490 were used in its reconstruction. = 
By using the old boiler, the cost of the engine was reduced by about $17,000, it was 
box are new. Engine and tender have a combined weight of 372 tons. TI f 
The new engine also is equipped with roller-bearing driving wheels, roller bearing rods and a high- 


The original locomotive had a 4-6-2 wheel ar- 
The tender was 


The principal departure from the mechanical 


235 


Quantity Production of 


Welded Passenger Cars’ 


Dvr to the increased demand for railroad passenger 
cars, the Pullman-Standard Car Manufacturing Company 
has installed an enlarged resistance welding set-up for 
producing cars in quantity production. Roofs and sides 
for the cars are being made in large spot-welding fixtures 
that handle full-sized, cat-length sections. Subassemblies 
of stiffeners to side sheets for the cars are being made 


on a multiple electrode machine with a large table that ` 


automatically indexes the work under a row of spot- 
welding electrodes. These enormous jigs insure correct 
alignment and a minimum amount of distortion in addi- 
tion to an accelerated speed of production. Each of these 
machines will be described in detail. They are all made 
as fully automatic as possible thereby giving high-quality 


results with a minimum of labor-costs. 
Roof Machine 


Roofs for the railroad Passenger cars are welded in the 
machine and jigs shown in Fig. 1. This machine has 
roller-type electrodes that are mounted on a carriage that 
traverses the entire length and width of the roof jig. The 
track for the transverse movement across the roof is 
shaped to conform with the curvature of the roof so that 
welding pressure in all positions is normal to the roof. 


* Paper presented before a session of the Railroad Division on Novem- 
ber 18, 1946, during the annual meeting of the American Welding So- 
ciety at the Ambassador Hotel, Atlantic City, N, 

t Welding engineer, Pullman-Standard Car 


t anufacturing Company. 
Chicago, 


By A. M. Ungeri | 


The resistance-welding set-up | 
of the Pullman-Standard Car 
Manufacturing Company for the 
fabrication of passenger cars 


Two electrode rolls are used side by side connected in 
series with the welding transformer so as to make two 
welds simultaneously, one on each of two sheets that butt 
together on the roof carline. The roof carline is supported 
by a copper back-up bar, which in turn is supported by 
a steel structure capable of withstanding the pressure oí 
the two welding rolls. 

Fig. 2 is a sketch illustrating the path of welding cur- 
rent through the electrode rolls, work and copper back- 
up bar. As the rolls move along the carline, current is 
applied intermittently so that a definite spacing of spot 
welds is produced. A cotton string is placed in between 
the edges of the two sheets to serve as insulation and 
prevent the welding current from shunting across from 
sheet to sheet. 

The movement of the welding rolls along the carline 


pO ee € 


WILE 


Fig. 1—Spot welding the roof sheets to the carlines using roller-type electrodes 
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is controlled by a variable-speed, d.c. motor driving the 
welding unit. The welding rolls are idlers, their speed 
being governed by the speed of the welding unit. This 
is a direct ratio only when the welding unit is running on 
a straight track and the welding rolls are on a straight line 
parallel to the track. The track, however, is not straight 
but curved, and the roof also has a varying curvature. 


Welding 
‘Electrode Rolls, 


Insulating String 
L Dia -~ dn Seam 


Copper_Bock-vp 


Stee/ Back-up 
Support —— 


` 
Fig. 2—Path of welding current through the electrode rolls, roof 
sheet, carline and copper back-up bar 
) Ea order to have constant welding speed at the electrode 


Sit is necessary to vary the speed of the driving motor. 
‘is accomplished by obtaining power for the driving 
jt from a motor- -generator set. The voltage supplied 
driving motor is varied by means of a rheostat in 


series with the shunt field of the d.c. generator of the 
set. The rheostat is mounted on the welding unit and is 
operated by a cam track placed along the supporting track 
of the welding unit. By proper location of the cam track, 
it is possible to have constant speed at the welding rolls. 
It is necessary to speed up the welding roll on that por- 
tion of the roof with the smaller radius in order to avoid 
overheating of the spot welds due to the higher concen- 
tration of welding current. 

The heat along the edge of the roof sheet tends to 
open up the joint due to the expansion of the edge. It 
is necessary to hold the sheets firmly and this is accom- 
plished by four straps on each sheet. 


Stiffeners to Side Sheets 


Flat sides on railroad passenger cars are obtained by 
the use of internal stiffeners spot welded to the side sheets. 
The entire area of the side with the exception of clearances 
for the attachment of framing members is covered with 
corrugated stiffeners. These stiffeners prevent any dis- 
tortion or buckling of the side sheets. There is a con- 
siderable amount of spot welding involved in the fasten- 
ing of these stiffeners to the side sheets. A large multiple 
electrode machine with an indexing table has recently 
been installed to weld these subassemblies in large quan- 
tities. This machine, illustrated in Fig. 3, also utilizes 
the series welding principle. Two electrodes are in series 
with the copper plate on the table top serving as a back- 
up to conduct the welding current. Each pair of electrodes 
has a separate welding transformer. Spacing between 
the electrodes is adjustable and each electrode has in- 
dividual pressure adjustment by means of springs. 

All the electrodes are mounted on a ram, the vertical 
movement of which is toggle operated by means of hy- 
draulic cylinders. Provision is made for a normal operat- 
ing stroke and an additional retraction stroke to clear 
higher objects. 

The main feature of this machine is its automatic op- 
eration in indexing and movement on the table. The table 
is made twice the length required for the work so that 
one end can be unloaded and loaded while welding is 
taking place on the other end. Indexing is accomplished 
by means of phototube relays. The light sources and 
phototubes are mounted near one side of the table so 
that an indexing pattern on the table will control them. 


Fig. 3—Automatic multiple-electrode spotwelding machine for welding corrugated stiffeners to the side sheets 
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Fig. 4—The indexing pattern for the welding of side-sheet stiffeners 

is set up by removing loose rivets in the two rows of holes in the 

table, thas permitting light to ~ through and operate phototube 
re 


Fig. 4 shows the indexing pattern being set up. Two 
rows of holes the full length of the table are placed in 
such a position as to pass between the phototube and 
light source. All holes are filled with loose rivets so that 
light cannot pass through. When a rivet is pulled out 
of a hole, it permits light to pass through, operating the 
phototube relay and welding in the position selected. Any 
pattern of welding desired can very easily be set up. The 
second row of holes controls retraction of the electrodes. 
By selecting the proper rivet to pull out of the hole, the 
electrodes can be made to retract in any desired position. 
The table is automatically controlled so that, if desired, it 
will upon finishing the work on one end of the table, auto- 
matically move to the center and start welding on the 
work that has been loaded on the other end of the table. 


Side Machine 


The sides of the railroad passenger car are spot welded 
with an automatic machine of the type shown in Fig. 5. 
The work is capable of resisting pressure of the electrodes 
anywhere over its surface. The full side of a car is fitted 
up at one time and four such fixtures are provided. Weld- 
ing is performed on two of the fixtures, while the other 
two are being unloaded and loaded. Three machines and 
a suitable number of controls are installed so that two 
machines can weld simultaneously on any one of the fix- 
tures desired. 

The spot-welding machine has a welding unit that con- 
sists of transformer, electrodes and air cylinders. This 
unit runs up and down vertical guides and is indexed 
automatically by means of an electronic sequence panel. 
The welding unit is rotated 90 deg. for welding horizontal 
members of the framing to the side sheets. When welding 
horizontal rows the entire machine indexes along the 
track on which the machine is mounted. Indexing of the 
machine is accomplished by means of a motor which is 
started and stopped for each index. The length of time 
that the motor runs is governed by a sequence panel. The 
spacing of the spots is controlled by turning a dial on the 
sequence panel. A plugging relay gives quick braking for 
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the motor and accurate spacing. The motor is especially 
designed for frequent starting. 

Two electrodes which are connected in series with the 
welding transformer pass current through the work and 
the copper back-up plate, thereby making two welds at 
every operation. Movement of the electrodes in and out 
and starting of the welding current are controlled by 
an electronic sequence panel. 


Power, Water and Air Supply 


The roof and side machine move along tracks that are 
over twice the length of a railroad car. Welding power, 
control, air and water lines must connect to the machine 
at all positions. This becomes quite complicated when 
about 40 control wires, in addition to power cables, and 
water and air hoses are involved. All of the leads are 
brought up in the center of the jig and pass around sheave 
wheels on a movable carriage and then to the welding 
machine. A counter weight is attached by means of a 
cable to the sheave carriage. This serves to hold the 
carriage as far from the welding machine as the length 
of the leads will permit, thereby keeping slack out of these 
cables and hoses at all times. 


Controls 


The three machines described all have electronic con- 
trols that perform the following functions: (1) Sequenc- 
ing of operations; (2) indexing of welds; (3) timing of 


4 
Fig. 5—An automatic machine spot welds the car sides 


welding current ; (4) interruption of welding current, and 
(5) maintaining welding current constant. 

The sequence panels and synchronous control panels 
have been described in various papers. Phototube con- 
trol for indexing of welds is novel in the resistance weld- 
ing industry, especially in the indexing of a table having 
such a large mass. The electronic current compensator 
has been found to be a very useful instrument. Remark- 
able consistency in welds is produced by the use of this 
control that compensates for line voltage variations and 
impedance variations in the welding current. 

Standard single spot type machines are used in miscel- 
laneous subassemblies such as stiffeners to roof sheets, 
battery boxes, partitions, cabinets, lockers, etc. 
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EDITORIALS 


Inspection Methods 
Extend the Life of Parts 


It isn’t so many years ago that the process of making 
inspection of locomotive and car parts in the process of 
manufacture and while in service was, of necessity, a 


rather crude affair that was limited to visual inspection | 


and the good old standby of coating the parts with 
whiting. Nota small part of the success of this method 
depended upon the skill and experience of the mechanic 
that was doing the job. It is unnecessary to emphasize 
the fact that these early inspection methods left a lot 
to be desired in the matter of detecting flaws and service 
defects for many of them were never detected at all with 
the result that service failures of locomotives and car 
parts not only added substantially to the cost of main- 
tenance but, in many instances, wrecks added their toll 
of loss of life, injuries and property damage. 

One of the first major steps in the improvement of 
testing methods was the introduction of the magnetic 
flux method which has by now become so widely used 
and so thoroughly developed that it is adaptable to 
practically all of the major parts of the running gear 
of either locomotive or car. Of all of the parts the 
inspection of which by this method has proved most 
valuable to the railroads locomotive rods, piston rods, 
motion work parts and axles, and tender and car axles 
stand out in the forefront. Never until this method of 
testing was adopted did the average mechanical officer 
and supervisor realize the extent to which defects ex- 
isted in service and, particularly in the matter of car and 
tender axles, it is now almost universal practice to in- 
spect axles as they go through the shop and eliminate 
those about which there is any question of their ability 
to perform a term of service without danger of failure. 
The fact that the total number of axles that have now 
been inspected is running into the hundreds of thousands 
and that, on many roads, it has been found that defects 
existed in as many as ten per cent of them has not only. 
made it possible to eliminate much of the guesswork 
but it has given us valuable information by which we 
may be guided in future design and maintenance. ` 

More recent inspection methods are the X-ray „and 


the super-sonic. The X-ray has found definite applica-. 


tion in the manufacture of many parts and particularly 
in the field of welding. The super-sonic inspection 
method has added to inspection practices that most 
desirable feature in maintenance work—the ability to 
imspect many locomotive and car parts without removal 
from the assembly and, in most cases, without disturbing 
adjacent parts. These features, today, when every hour 
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of labor of any kind is a matter of increasing expense, 
are of extreme importance to the railroads. 

Probably the most valuable feature of these improved 
inspection methods, from an economic standpoint, is the 
elimination of guesswork in the matter of miles, or 
months, of service of the parts in question. Even on 
those roads where an accurate and complete record of 
defects and failures has been kept the service life of parts 
had to be established somewhat short of the known 
record of ultimate life as established by the failures. 
Needless to say, mechanical people rarely ever erred 
on the side of being too liberal in the matter of service 
life, as measured by mileage, if they could help it, with 
the result that, to be on the safe side, many important 
locomotive parts were taken out of service on the basis 
of an established mileage, “for safety’s sake.” How much 
further these parts might have continued to run was an 
unknown quantity. ; 

The super-sonic method of inspection has removed 
the mystery from parts in service. It is now not only 
possible to determine, as frequently as may be desired, 
the actual condition of many parts and be relieved of 
concern as to their condition but, in case defects are 
located, it is possible accurately to determine the loca- 
tion and extent of the defect. No longer is it necessary 
arbitrarily to remove parts from service because of 
doubt and this fact alone may extend the service life 
of many parts far beyond the previously established 
limits—in fact, in many cases the ultimate limit of wear 
may well prove to be the ultimate service life. 


Production Welding 


The adaptation of welding to the construction of 
both freight and passenger cars in the shops of the rail- 
roads and car builders has resulted in the development 
of welding equipment and accessories and of welding 
methods that place the production of the cars on an 
assembly line basis. Mass-production methods are par- 
ticularly characteristic of freight-car shops where cars 
are turned out by the hundreds and the repetitive type 
of work makes the use of specialized welding machines, 
jigs and positioning devices not only economical but a 
necessity for quantity and quality output. The same 
situation exists in some of the builders’ plants, however 
with respect to passenger-car construction where the 
large orders for new cars have required the use of in 
genious welding equipment in order to control thi 
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quality of the product and increase the speed of pro- 
duction. 

An idea of the advances made in the welding equip- 
ment and methods used in the fabrication of railway 
cars may be obtained by a review of the articles dealing 
with welded freight-car construction that have appeared 
in the two preceding issues of the Railway Mechanical 
Engineer and in the one on passenger-car construction 
that appears alsewhere in this issue. These articles 
describe welding set-ups in the shops of one railroad 
and one builder; a more complete picture of what is 
being done in the way of welded car construction and 
how it is being done will be presented as descriptive 
material on other facilities can be included in subsequent 
issues, 

In the article in the March issue describing the build- 
ing of welded freight cars at the shops of the Chicago, 
Milwaukee, St. Paul & Pacific a feature of the job is 
the use of jigs, fixtures and jig-positioners that hold 
the parts in accurate alignment and also position them 
for down-hand welding. Another feature is the break- 
down of the operations into subassemblies that can be 
easily handled and adapted to production work. In this 
shop most of the welding is done manually, the welding 
method generally used where the volume of work is 
not sufficient to justify the installation of automatic 
equipment. It is in the builders’ shops, as shown else- 
where in this issue, that automatic features have been 
perfected and applied to welding equipment. They re- 
duce the labor costs, which are inherently greater when 
` manual operation is employed, and improve the quality 
of the results, which are consistently better when the 
vagaries of welding operators can be eliminated. 

Along with the introduction of automatic welding 
machines and the development of better accessory equip- 
ment another contributing factor to the success of 
welded fabrication is the adaptation of the spot system 
to both manual and automatic welding procedures. 
This system gives the assembly line the flexibility to 
handle more than one particular type and design of 
car and at the same time affords the shop an oppor- 
tunity to tool up for each assembly operation. 

These advances in welding tools and accessories are 
easy to spot when one walks into the shop. Less evident, 
but fully as important, are the improvements made in 
welding technique and in designing parts for welding. 
Distortion, particularly in the welding of relatively thin 
sections, is one of the problems that requires consider- 
able skill to hold it within reasonable limits. The 
selection of the right filler metal for a particular 
job is important and can only be made by com- 
petent welding engineers. Some of the other factors 
that are not immediately obvious but which may affect 
the serviceability, strength and appearance of the final 
product include prestressing by the introduction of re- 
verse camber, joint design, the method of positioning 
and clamping the parts to be welded, and the type and 
control of the welding process. All of these factors are 
being considered in welding and they are mentioned 
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here to show that production welding is not just a matter 
of installing automatic machines, jigs, fixtures and posi- 
tioners, important as they are, but that a lot of know- 
how and “tricks of the trade” also enter into the build- 
ing of welded railroad cars if good results are to be 
obtained in the final results. 

Some of the welding installations now in use are 
amazing to those who have not followed closely the 
development of welding as a fabricating tool in recent 
years. It is well known that the railroads were pioneers 
in the application of welding to equipment repairs and 
later used it for the building of a limited number of 
cars and locomotive tenders of welded construction. 
But the extensive use of welding as a major fabricating 
method for the mass production of cars is a relatively 
new development that appears to have been accelerated 
by wartime requirements. It is a development that 
shows welding to be an adaptable and flexible process 
that is only starting to enjoy the popularity warranted 
by its advantages. 


Improvements 
Long Overdue 


Beginning in the early thirties the railroads of this 
country began improving most of their freight and 
passenger services to an extent that amounted to a 
virtual revolution. During this era of improvement, 
which is still progressing, unfortunately one group of 
services has escaped the benefits of progressive thinking. 
Local and commuter service and equipment, particularly 
the latter, remain about as they were several decades 
ago. The time might now be appropriate to devote some 
attention to methods for bettering this service, with 
particular regard to improving the equipment. While 
any decision as to whether new equipment should be 
built or present equipment renovated will depend upon 
the individual case ; the important thing is the attractive- 
ness of the finished product. This should eliminate as 
many of the present disadvantages of local railroad 
service as possible and at the same time provide addi- 
tional comforts and conveniences. 

Probably the most important single point to be kept 
in mind in any new design, particularly for summer- 


time travel, is the combination of cleanliness and tem- 


perature. This problem, unfortunately, is also the hard- 
est to solve. Diesel-electric or electric power, although 
cleaner than steam, is not the complete solution as any 
dirt-laden summer-time rider on an electrified line can 


‘testify. Air conditioning or air cooling is expensive 


to install and the economic problem is severe where the 
equipment is idle a large part of the time. For a means 
of cooling to be very helpful it must have the cars cool 
when the passengers board them and not an hour or 50 
later as is often the gripe of passengers on even the 
finest long-distance trains. Indeed, the interior tempera- 
ture of coaches which have been soaked in the sun’s rays 
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for eight or nine hours, with doors and windows closed, 
constitutes a major part of the problem, particularly in 
commuter service. 

Despite the expense involved a few coaches in com- 
muter service were air-conditioned some years before 
the war, with much satisfaction to the patrons of the 
railroad who rode them. The possibilities of materially 
lowering the temperature of hot cars before they are 
placed at the station platform for loading, while not too 
hopeful, should be thoroughly studied. 

From the standpoint of the railroad, any outlay for 
the benefit of commuters is considered an unprofitable 
investment for two reasons; first, because the passenger- 
mile revenue is low and, second, because of the low 
daily mileage averaged by the rolling stock involved in 
rendering the service. But the neglect which has been 
the lot of this service is one of the greatest sources of 
dissatisfaction with the. railroads which they receive 
from any of their patrons. It is exceedingly unhealthy 
to allow such a situation to continue. It is a source of 
infection detrimental to the health of all the public rela- 
tions of the roads rendering this kind of service. 


Postwar 
Emergencies 


Many emergency measures were necessary to keep 
work going through railroad shops during the war. With 
the cessation of hostilities, it was felt that things would 
get better. Actually, in many instances, they have be- 
come worse. Priorities helped the railroads during the 
war, but now there are no such means for taking care 
of material shortages. 

Electric motors constitute an important example of 
the hazards involved. This applies to nearly all motors 
and specifically those which must be produced by the 
builder after an order is received. The best the manu- 
facturer can offer is probably a delivery in 40 weeks. It 
may be possible to have a failed motor rewound in 12 
weeks at a cost 50 per cent greater than that of a new 
motor, but this is not a satisfactory “out” for an 
emergency. 

It is, therefore, particularly important to check 
motors on vital equipment such as cranes, turntables, 
etc. Such motors run day in and day out without com- 
plaint and it is quite natural that attention is given to 
other work. The cranes and the tables, too, have been 
running for years without adequate maintenance, and 
it is quite possible that bearing wear and misalignment 
has increased the motor load as much as 50 per cent. 

There may be spare motors, or spare armatures avail- 
able, but it is quite likely these have gone into service 
at some time during the past five years. 

Checking motor loads, motor and bearing tempera- 
tures, commutator and brush wear and machine condi- 
tions, at this time when deliveries are so slow, may 
easily mean the difference between satisfactory opera- 
tion and a costly shut down. 
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NEW BOOKS 


SPECIFICATIONS FOR STAINLESS STEEL WELDING ELEC- 
TRODES.—Published by the American Welding Soci- 
ety, 33 West Thirtyninth street, New York 18, and 
the American Society for Testing Materials, 1916 Race 
street, Philadelphia 13, Pa. 13 pages, 6 in. by 9 in. 
Price, 25 cents. 


With issuance of the Tentative Specifications for Cor- 
rosion-Resisting Chromium and Chromium-Nickel Steel 
Welding Electrodes (AWS Designation A5.4—46T ; 
ASTM Designation A298—46T) the AWS-ASTM 
Committee on Filler Metal has completed one more 
step in a program which is intended ultimately to pro- 
vide a complete set of specifications for all types of 
filler metal used in welding ferrous and non-ferrous 
metals by the various welding processes. The new 
specifications, patterned after the Tentative Specifica- 
tions for Iron and Steel Arc-Welding Electrodes for 
mild and low-alloy steel electrodes, provide classification 
and test requirements for twenty-four classifications of 
electrodes. The classifications are grouped in six series 
covering the stainless steel types commonly identified 
as 19-9 (or 18-8), 25-20, 18-12 Mo (or 188 Mo), 
19-9 Cb (or 18-8 Cb), 16 Cr, and 4 to 6 Cr-Mo. Each 
of these series includes classifications for an all-posi- 
tion d.c. electrode, an all-position a.c.-d.c. electrode, a 
d.c. downhand electrode, as well as an a.c.-d.c. down- 
hand electrode. 

To provide users of the Specifications with assistance 
in the selection of the proper electrode for a given 
application, there is included as an appendix the Guide 
to the AWS-ASTM Classification of Corrosion-Resist- 
ing Chromium and Chromium-Nickel Steel Welding 
Electrodes in which the particular properties and uses 
of each classification are discussed. 


ELEMENTS OF MECHANISM.—By Peter Schwamb, ~il- 
lyne L. Merril and Walter H. James. Sixth edition, 
revised and rewritten by Venton L. Doughtie. Pub- 
lished by John Wiley & Sons, Inc., New York, 428 
pages, 6 in. by 914 in. Price, $4.00. 


The first edition of this book was written during 1885 
by Professor Peter Schwamb and for many years it 
was used at the Massachusetts Institute of Technology 
in the form of written notes. Dealing with the applica- 
tion of the fundamental principles of kinematics in the 
field of mechanical movements the book covers the more 
common and fundamental machine elements and pre- 
sents a study of their motions when combined in certain 
definite ways. The sixth edition retains the presenta- 
tion of the fundamentals of the motion and the forces 
transmitted by parts of a machine and introduces new 
illustrative examples and new problems throughout the 
text. All chapters have been completely revised. Ma- 
chine parts studied include linkages, cams, gears, belts 
and ropes, and bodies in rolling contact. Analyses of 
motion, vectors and acceleration are also made. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Carbides on Railroad J obs 


Part Ii* 


For rough turning steel forgings, a carbide tool having 
a negative back rake of 5 deg. with a negative side rake 
of 5 deg. has been found to be satisfactory. In most 
instances, these angles are confined to the chip breakérs 
rather than to the entire blank. 

On turning, negative rake carbide tools will give even 
longer operation between grinds if the cutting edge and 
nose radius are honed at a 45 deg. angle. The width of 
the chamfer thus formed should not be more than .005 in. 
or .010 in. at the most for optimum results. Honing re- 
moves any ragged edges the cutting edge may retain 
from sharpening and also tends to prolong life between 
sharpenings by protecting the cutting edge against the 
“sawing” action of scale, if it is present on the work piece. 

The nose radius on a negative rake carbide turning tool 
should be of the same proportions as on the conventional 
positive rake turning tool. If the nose radius is too large, 


Carboloy Tip 


Fig. 1—Sketch of a typical carbide turning tool showing the double nega- 
tive rakes—5 deg. negative back rake and 5 deg. negative side rake 


the tool will develop a tendency to chatter; if too small, 
then the tool will break down. Relief on negative turning 
tools are also the same as on conventional tools—i.e., 
from 5 deg. to 7 deg. side and front relief angles. 

It has been found preferable, wherever possible, to use 
a side cutting edge angle of between 10 deg. and 30 deg. 
on the turning tool. Such a side cutting edge angle cases 
the tool into the cut and out of the work at the end of the 
cut; whereas a tool with a zero side cutting edge angle 
jumps out of the cut, a condition which can easily lead to 
tool breakage. 


* This is the conclusion of an article, Part I of which appeared in 
the April, 1947 issue, page 189. : 
t Development engineer, Carboloy Company, Inc., Detroit, Mich. 


242 


Á 


By Carroll Edgart 


In some instances, these negative back rakes have been 
carried to such an extreme degree as to obtain what is 
commonly called a “shear” type tool. It is intended only 
for taking interrupted roughing cuts on large diameter 
work. The shear type tool is so designed that impact fol- 
lowing an interruption in cutting is minimized by the 
gradual entry of the tool into the cut. With a negative 
back rake the initial load is taken back away from the 
nose of the tool. Experience has proved that the shear type 
tool can take the entire gamut of interrupted cuts, even on 
the hardest, toughest steels. It is not a cure-all however 
and should not be used as such. 


Set-up for Negative Rake Tools 


In general, the nose of a negative rake tool should be 
set centerline of the work piece or slightly above it, just as 
for other carbide tools. Speeds and feeds are also usually 
the same. l 

If coolant is used a copious flow should be directed 
either from the bottom or from one side of the tool in such 
manner that the chip will not act as an umbrella to keep 
the coolant away from the nose of the tool. It is well to- 
remember that negative rake turning of steel generates 
considerably more heat in the chip that does conventional 
turning. Some of this heat flows into the tool, as a result 
of which a coolant is needed more often than when ma- 
chining with positive rake tools. 

Negative rake turning of steel—no matter what the 


_ size of the work piece—may require slightly more power 


Ce »®., 
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Fig. 2—Enlarged view of the chip breaker section of the tool shown - 
in Fig. 1 to show the negative rakes 


than does conventional turning. Usually, however, this 
imposes no further requirements on the machine than 
those called for by carbide tools in general. 
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Milling With Carbides 


The application of carbides to milling cutters involves 
the same basic principles that apply to taking interrupted 
cuts with single point tools. 

Axial rake angles in current use vary between negative 
3 deg. and negative 15 deg. For general purpose facing 
and straddle milling jobs, an 8 deg. to 10 deg. negative 
axial rake angle is satisfactory. The negative axial rake 
angle should always be large enough to protect the radius 
or chamfer on the corner of the tooth. In this way, the 
impact load is taken at a distance from the corner when 
the tooth contacts the entering side of the work. 

The radial rake angle (which corresponds to the top 
side rake on single point tools) determines the free cut- 
ting action of a milling cutter. Generally, radial rake 
angles for milling steel range between 8 deg. positive and 


ing tool at a 45-deg. angle 


10 deg. negative. Negative radial rakes as great as 10 
deg., however, may be considered extreme. On milling 
applications which permit the use of a bevel angle on the 
cutter, a positive radial rake is advantageous for soft 
steels, and a negative angle for hard steels. A practical 
tule for cutters of this type is to use about 8 deg. positive 
radial rake for steels below 200 Brinell and gradually 
reduce the radial rake to 5 deg. negative for steels in the 
Brinell range of 325 to 500. For operations involving 
milling to a square or almost a square shoulder, a negative 
radial rake of 3 deg. to 7 deg. should be used to assure 
maximum strength at the cutting edge even when it means 
loss of cutter efficiency. 

The bevel angle on a face or straddle milling cutter 
serves the same purpose as the side cutting edge angle 
(lead angle) on a single point tool. It protects the cham- 
fer or radius when the cutter first touches the work and 
tends to increase cutter life. For most face or straddle 
milling operations the cutter mills past the work. In such 
a case, a bevel of 15 deg. is usually satisfactory. How- 
ever, where a 15 deg. bevel is not enough to allow the 

imfer or radius to enter the cut last, the bevel should 
be increased and may be as large as 35 deg. if necessary. 
When a 0-deg. bevel angle must be used, the radial angle 
should be 3 deg. to 7 deg. negative. The width of the 
bevel angle should be enough to cover the full depth of 
cut. The relief angle along the bevel angle or along the 
outside diameter of the cutter should be ground between 
4 deg. and 7 deg. up to the edge. Use 4 deg. for harder 
Steels and 7 deg. for softer steels. The clearance angle 
should be ground up to a land 143 in. to %4 in. wide. 

Always grind a chamfer or radius on milling cutters. 

removes the extremely frail, sharp corner which 
tends to flake off when the cutter is in use. A radius 
gives the greatest strength and should be used if suitable 
grinding equipment is available and the finished work 
specifications permit. 

The face of the cutter should be ground at 2 deg. to 
4 deg. concave from the toe towards the heel. Clearance 
below the heet should be ground at 5 deg. to 7 deg. mak- 
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ing the face 1% in. to %@ in. long. This increases the 
distance between the braze line and the cut and eliminates 
pickup of work material when the cutter is operating. 


Milling Speeds and Feeds 


Higher speeds in feet per minute should be used in gen- 
eral when milling steel than are used with single point 
tools. The best speed for a milling operation is de- 
pendent upon the hardness of the workpiece. The fol- 
lowing table shows the recommended speeds for a wide 
range of work hardnesses : 


Brinell hardness Speeds in sq. ft. per min. 
150 530 — 66 
200 450 — 570 
250 400 — 500 
300 350 — 450 
350 320 — 400 
400 290 — 36 


.Optimum feed (table travel) in inches per minute 
should always be determined from the feed per tooth basis 
instead of from the too-often used “cut and try” method. 
A .005-in. to .008-in. feed per tooth will produce about 
the maximum number of accurately finished pieces per 
grind when using face mills or straddle mills that cut past 
the work. Lighter feeds per tooth can be used but indi- 
cations are that the number of finished parts per grind 


.will decrease. However, if the milling machine is in good 


condition and has ample power available; if the fixture is 
rigid and is designed to bring the cut close to the milling 
machine table ; and if the cutter itself is properly designed, 
the feed per tooth can be increased to .015 in. without any 
harmful effect on cutter life. 


Flywheel Effect 


When milling steel with carbides, it is highly desirable 
to use a massive milling cutter body in order to produce 
the “flywheel” effect. This reduces the shock or rebound 
from the impact of the cutting edge against the work ; pro- 
vides a smooth cutting action; results in an increased 
number of piece per grind; and is less detrimental to the 
machine. the flywheel effect enables the machine to take 
momentary peak loads considerably greater than that of 
the rated motor capacity. When it is not possible to 
incorporate a sufficient amount of mass in the cutter body 
proper, it is recommended that auxiliary flywheels be 
added to the spindles or to the arbors in order to smooth 
out the operation. - 

Above all other things to remember when milling steel 
with carbides is this: RIGIDITY IS ESSENTIAL. This 
applies to both the machine and to the method of clamp- 
ing the work. It is obvious that the machine should also 
be rugged enough to withstand all forces and shocks inci- 
dental to the operation. 


Milling Cast Irons With Carbides 


Cast irons have been milled with carbide tipped cutters 
in commercial practice for more than ten years. Steel 
types of cast irons; malleable irons; and irons with hard 
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Fig. 4—Closeup of the honed edge of the tool shown in Fig. 3 illus- 
trating the proper width of the chamfer 
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sections are also being carbide milled. Most of the cutters 
are tipped with straight tungsten grades of carbide and 
are made with a 3 deg. to 7 deg. positive axial rake and a 
3 deg. to 7 deg. positive radial rake angles. The face 
milling cutters are so ground that all of the cutting is 
done on 30 deg. to 40 deg. corner angle. 

Cutting speeds range between 175 and 375 surface 
f.p.m. The lower end of the range is best for finishing 
cuts (when positive cutting angles are used). When the 
cast iron section shows hard spots, or when the material 
approaches steel in its characteristics, speeds as high as 
375 f.p.m. have been found to be satisfactory. In this case 
milling cutters should be of steel-cutting carbide grade 
and have a negative 10 deg. axial and a negative 10 deg. 
radial-rake. Feed per tooth can range between .008 in. 
and .020 in., although it is suggested that as heavy feed as 
possible be used in this instance. 


Steel Milling 


Steel milling is divided into three classes based on 
qualities required in the carbide. All qualities are rela- 
tive, of course since all grades of carbide for instance are 
more wear and abrasion resistant than other tool mate- 
rials. However, simple tungsten carbides are more wear 
resistant than are the —tungsten-titanium-tantalum 
carbides. 

For rough milling of steel—where the chip load is 
heavy-—maximum cratering resistance is usually of pri- 
mary importance. Toughness, wear resistance, and edge 
strength under impact loading—in order of their relative 
importance—are also required characteristics of the car- 
bide suitable for such work. 

A straight tungsten carbide is suggested for finish 
milling of cuts and feeds have to be light. Under such 
conditions the cutting edge has to resist more abrasion 
than where heavier cuts or feeds are possible. 


Milling Cast and Malleable Irons 


Cast and malleable irons are here divided into two 
groups since many present day irons approach steel in 
their machining characteristics. “Steel cutting” grades 
of carbides frequently give better results on malleables 
than do the straight “iron cutting” grades. 

This group includes those irons with hard spots or hard 
sections, inasmuch as such sections frequently control the 
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The rough machining of this 
bed casting at a surface cut- 
ting speed of 200 ft. per min. 
with a 3g-in. depth of cut 
and .030-in. feed is made pos- 
sible by the use of cemented 
carbide planing tools which can 
take such impact loads as 
this job imposes successfully 


selection of the carbide by making toughness—trather than 
abrasion resistance—the limiting factor as regads tool life. 

For milling the simple cast and malleable irons, abra- 
sion resistance is usually the important factor in tool life. 
Straight tungsten carbides are usually best for this work. 
Where work sections are particularly rough, the tougher 
grades of straight tungsten carbides provide somewhat 
greater life. On smoother castings and for making finish- 
ing cuts, the more abrasion resistant grades of the 
straight tungsten carbides will usually give longer life 
and a flatter finish. 


Use of Coolants 


Carbide tools generally function best when no coolant 
at all is used. However, on certain jobs—where it is 
necessary to maintain a high degree of dimensional accu- 
racy, for instance—a coolant may be needed to prevent 
distortion of the workpiece. In such cases, a solution of 
one part soluble oil and from thirty to forty parts of 
water will give excellent results. This variation in the 
proportion of water to oil is made necessary by the varia- 
tions in the hardness of water in various parts of the 
country. The 30 or 40 to 1 mixture is not only an excel- 
lent coolant but also keeps ‘the ways of machines free 
from rust. 

The fundamental principle in applying a coolant to car- 
bide jobs is that the liquid be supplied copiously and at a 
high velocity. Carbide tools, by virtue of their ability to 
remove more stock per minute necessarily cause a greater 
temperature rise which requires more coolant to keep the 
temperature of chips to a minimum. The heavy flow of 
liquid should be directed at the cut from underneath the 
tool; or at the cut from the side of the tool where the 
chip flow has the least tendency to interrupt the flow of 
cutting fluid. An intermittent flow of coolant—whether 
caused by an inadequate flow, an “umbrella” action of the 
chip, or any other reason—always tends to reduce tool life. 


Care of Tools 


Proper care of carbide tools is necessary for optimum 
results. Carbide tools should never be run until they will 
no longer cut or the machine stalls or slows down. If the 
cutting edge is restored as soon as it starts to dull slightly, 
overall tool life will be greater, cutting efficiency will be 
increased, spoilage decreased, etc. Tools should be period- 
ically inspected for cutting condition, or removed for 
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grinding at specified intervals. If dull, they should be 
replaced and reground. 

Carbide tools can be re-ground at high rates of speed 
when correct grinding technique is employed. While 
grinding, the tools should be kept moving continually over 
the surface of the grinding wheel. Tools should never be 
dipped in water or other coolants while being ground, or 
even shortly after the grinding has been completed. If a 
coolant is used during tde grinding process, it should 
never be administered in “dribbles.” The work should be 
“drowned” by a large, continuous flow of the fluid, or else 
the grinding should be done dry. Silicon carbide or dia- 
mond wheels are required to sharpen the carbide portion 
of the tool. 


Questions and Answers 
On Locomotive Practice 


By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Drawbar Pull 


Q.—What is the relation between the tractive force and the 
drawbar pull of the same locomotive?—F. E. B. 


A.—Drawbar pull at the back of the tender is equal 
to the maximum tractive force of the locomotive minus 
the engine and tender resistance, which is made up of 
the following components: 

1—The engine or machine friction, which is the 
energy required to overcome the internal machine fric- 
tion of such parts as the driving wheels, pistons, valves, 
crossheads, etc. This may be taken at 25 lb. per ton of 
weight on driving wheels for all speeds, track resistance 
included, on non-roller-bearing engines. 

2—The .grade resistance based on the weight on the 
drivers in tons. 

3—The resistance of the engine truck, trailing truck 
and tender truck based on the weight in tons on these 
trucks. 

4—The head-end air resistance of the engine. 

5—The uncompensated curve resistance per ton of 
locomotive weight. ` 

The sum of the above makes up the total locomotive 
and tender resistance for a given set of conditions and 
must be deducted from the available tractive force to 
obtain the drawbar pull at the back of the tender under 
those conditions. 


Adjustment of 
Radial Buffers 


Q.—On locomotives equipped with Type D radial buffers, what 
adjustment should be made to keep compression on the springs 
in the tender casting?—F. J. R. 


A.—As an example, the method of making adjustment 
to provide the required initial compression of the springs 
in a Franklin Type D radial buffer having A. A. R. Type 
G springs will be discussed. With a new drawbar and 
Pins dimension A, the distance between the back edge of 
the adjustable chafing casting and the spring pocket seat, 
should be 54 in. for A. A. R. Type G springs, with no 
liners used. To restore springs to the required initial 
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Location of Liners 
as required 
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Subtracting A from C gives the total thickness of liners required 


compression, check dimension C through the open space 
on either side of the buffer casting. Apply liners as 
required, the thickness of liners B to equal the difference 


The liners to be of steel plate of the shape shown, and made in 
thicknesses of % in. and Y2 in. 


between dimensions C and A, the reference dimension 
A depending on the type of springs used. The maximum 
thickness of the liners should not exceed 1 in. 


Air Brake 
Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


517—Q.—What limits the reduction in pressure at a 
rate to produce a service application? A.—A choke in 
the slide valve passage limits the reduction in pressure 
at a rate to produce a service application. 

518—Q.—How is the passage from the equalizing dis- 
charge valve connected to the exhaust? A.—(c) The 
passage from the equalizing discharge valve 82 is con- 
nected to the exhaust by slide valve 114. This permits the 
reduction of brake mre air and the application of the 
brake. 

519—Q.—Is the locomotive power shut off when a 
safety control application ts made? A.—Yes. 

520—O.—How is this accomplished? A.—(c) Main 
reservoir air is connected through a port in the slide valve 
to the power control switch pipe passage which operates 
the power control switch to shut off the locomotive 
power when a safety control application is made. 

521—Q.—Can the safety control application be re- 
leased in Release, Running or First Service positions? 
A.—No. 
522—Q.—Explain why this release is not possible. 
A.—(e) The passage from the top of piston 112 is con- 
nected to a passage leading to the rotary valve and which 
connects to the exhaust in Release, Running and First 
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Service positions of the brake valve handle. Thus, as 
long as the automatic brake valve handle remains in any 
of these positions the safety control application cannot 
be released. 

523—Q.— What provides for a split reduction of brake 
pipe pressure during safety control or Train Control ap- 
plication? A.—(f) The passage from the first suppres- 
sion reservoir is connected to the passage leading to the 
split reduction timing valve chock 143, (Section C-C) and 
to the diaphragm chamber of the split reduction valve. The 
suppression reservoir air holds the split reduction valve 
diaphragm down separating the first and second reduc- 
tion reservoirs to provide for a split reduction of brake 
pipe pressure during safety control application. (g) 
The reduction limiting reservoir exhaust passage to the 
brake valve rotary valve is disconnected, which prevents 
venting the first reduction reservoir at the rotary valve 
in the brake valve. The split reduction timing valve 
121, (Section C-C), provides a split service reduction 
of brake pipe pressure during safety control application. 

524—Q.—Explain the operation when safety control 
application is made. A.—\WVhen a safety control applica- 
tion is made piston 112 is moved to application position. 
Air from the first suppression reservoir is connected to 
split reduction valve chamber around diaphragm nut 126 
and timing choke 743. This deflects the diaphragm 124 
which seats reduction valve 121 and prevents the flow 
of equalizing reservoir air into the second reduction 
reservoir and exhaust, thus the equalizing reservoir air 
reduces into the reduction. 

525—Q.—When is the split reduction valve opened? 
What then happens? A.—Timing valve 121 is opened 
when the air pressure in the first suppression reservoir 
and in the chamber around diaphragm nut 126 has re- 
duced sufficiently through timing choke 143. The com- 
bined volumes of the equalizing reservoir and the reduc- 
tion reservoir then equalize past the split reduction valve 
121 into the second reduction reservoir to provide a full 
service reduction. 

526—Q.—Can the safety control feature be cut in or 
out without interfering with the normal operation and 
function of the brake valve? A.—Yes. 

527—Q.—What is provided for this purpose? A— 
The safety control and train contro] cut-out cock 134 sec- 
tion B-B. 

528—Q.—How can it be determined as to what posi- 
tion the cut-out cock is in? A.—The In and Out posi- 
tions are indicated on the body. 

- 529—O.—What steps are taken to prevent unauthor- 
ized manipulation of this cut-out cock? A.—The cock 
is sealed in the In position by a car seal through slots in 
the handle 138 and body cap to prevent unauthorized 
opening. 

530—Q.—Mention a special feature in connection with 
the cut-out cock handle. A.—The handle is provided 
with a spring latch 139 which requires a pause in mid- 
position when moving the cock handle from one position 
to another. 

531—Q.—Why is this pause necessary? A.—To avoid 
a quick reduction in pressure in the chamber on top 
of application piston 172, which would permit the higher 
air pressure under the piston to move it and cause a 
brake application. 

532—Q.—What ts the cut-off valve used for? A— 
The cut-off valve 151, (Section C-C) is used to cut off 
the supply connection between the automatic brake 
valve and the brake pipe during a safety control brake 
application. 

533—Q.—Explain the operation of the cut-off valve. 
A.—The piston spring 155 moves the piston cut-off valve 
to open position with the air pressures balanced on both 
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sides of the piston. When the air pressure in the cham- 
ber around spring 155 is exhausted to the amosphere 
by the application piston slide valve 114, the piston, 146 
moves to the closed position which seats cut off valve 
151 and this cuts off the supply connection. 

534—Q.—W hat does the filling piece portion contain? 
A.—The filling piece portion 25, located between the ap- 
plication and pipe bracket portion, contains the doubte 
heading cock 29. 


Locomotive Boiler 
Questions and Answers 
By George M. Davies 


(Tits department ts for the help of those who 
desire assistance on locomotive boiler problems. 
inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Cold Water 
Boiler Cooling 

Q.—What are the advantages of cooling down a boiler with 
cold water at the time of wash out ?—M. J. R. 


A.—The 1943 Official Proceedings of the Master 
Boiler Maker’s Association contains an interesting paper 
on “Blowing Down, Washing and Filling Boilers,” which 
includes the methods used by the Canadian National in 
cooling down boilers with cold water. The advantages 
outlined are: a reduction in time that the engine is 
held out of service; the firebox work can be accomplished 
with a greater degree of comfort and speed when the 
boiler is cooled down to body temperature. 

Scale and sludge do not bake on the tubes and firebox - 
sheets. By keeping the water in the boiler until the 
boiler is cooled to a point where the back of the hand 
can be held on the firebox sheets, the remaining sludge 
and scale on the tubes and sheets will be kept in a moist 
state and can easily be washed off. 


Regulations for 
Flue-Removals 


Q.—It was necessary to remove a considerable number of 
flues when applying a patch to the shell of one of our Pacific- 
type locomotives. While these flues were out they were cleaned, 
inspected and safe ended. Will it be necessary to remove these 
flues at the next flue removal?—F. K. M. 


A.—The I. C. C. Laws, Rules and Instructions for 
the Inspection and testing of Steam Locomotives and 
tenders and their appurtenances, Rule 10, provides as 
follows: 

Flues to be removed.—All flues of locomotive boilers in service, 
except as otherwise provided, shall be removed at least once 
every four years for the purpose of making a thorough examina- 
tion of the entire interior of the boiler and its bracing. After 
the flues are taken out the inside of the boiler must have the 
scale removed and be thoroughly cleaned and inspected. The 
removal of flues will be due after 48 calendar months’ service, 
provided such service is performed within five consecutive years. 
Portions of calendar months out of service will not be counted. 
Time out of service must be properly accounted for by out-of- 
service reports and notations of months claimed out of service 
made on the back of each subsequent inspection report and 
cab card. The period for removal of flues, upon formal applica- 
tion to the director, may be extended, if investigation shows 
that conditions warrant it. 

In order to comply with the above it would be neces- 
sary to remove all the flues even though some of them 
have been removed during the four-year interval. 
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Staggering 
Tube-Sheet Braces 


Q.—When applying rear tube-sheet braces, why is it necessary « 


to stagger the brace feet on the shell course? If the brace 
feet were located the same distance ahead of the rear tube sheet 
a uniform length of stay could be used.—R. J. K. 

A.—The reason for staggering the rear-tube-sheet 
brace feet where they are attached to the shell is to 
distribute the load on the stays over a greater area of 
the shell, thus keeping to a minimum the possibility of 
the shell cracking through the brace-feet rivet holes. 


Washing Tubes and Flues 


Considerable interest has been shown in the equipment 
developed by the New York Central for washing tubes and 
flues according to the method of cleaning these parts 
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recommended by the Master Boiler Makers’ Association. 
Both the equipment and the method were described in 
reports published in the 1945 and 1946 proceedings of the 
association and in an abstract of the 1945 report that ap- 
peared on page 594 of the December, 1945, issue of the 
Railway Mechanical Engineer, but construction details 
of the equipment were not included in the reports. These 
details are given in the accompanying drawings. 

The equipment consists of mixing nozzle, in which 
air and water are combined. This is constructed with 
a rubber insert that can be expanded to lock the device 
in the flue or tube during the washing operation. For 
the different sizes of flues and tubes the diameter of 
the rubber insert used with the equipment is varied 
as shown in the table under the drawings. The asso- 
ciation recommends that the nozzle be connected to a 
water supply (washout line) with a temperature not 
over 120 deg. F. and to an air supply having a pressure 
of at least 100 Ib. per sq. in. ` 
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Details of the New York Central’s flue washing equipment 
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With the 


Car Foremen and Inspectors 


New passenger coach shop of the C. M. St. P. & P. at Milwaukee, Wis. 


Milwaukee 


Passenger Coach Shop > 4 


To accommodate the concentrated general passenger-car 
repair and new building programs now being carried on 
at the Milwaukee, Wis., shops of the Chicago, Milwaukee, 
St. Paul & Pacific, the large steel fabricating shop with 
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its modern welding facilities, constructed a few years ago 
has recently been supplemented by a well-equipped new 
coach shop for car finishing operations and another shop 
for repairing old trucks and building new ones. The new 


Steel “towers” support the 
roof and adjustable scaffolds 
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The office, machines and 
material storage are located 
along the side of the building 
at the ends of the tracks 


5° @ Hook 


Detail of Scaffold Bracket 
Cross-section of bracket and reinforced three-piece 


scaffold board 


coach shop was also required because of the necessity of 
providing longer tracks for modern 85-ft. cars and a 40- 
ft. wide working space, or bay, at one end of the tracks 
which greatly expedites coach-shop operations and re- 
duces trucking, 

The new coach shop building is about 136 ft. wide 
by 316 ft. long, located just across the transfer table 
from the older coach shop and equipped with 14 single- 
car tracks spaced 22 ft. on centers, the track at the east 
end having a pit to facilitate inspection and other work 
underneath cars. The roof of this shop is of the saw- 
tooth type, made of pre-cast concrete slabs and having 
all of the inclined window areas facing north. This roof 
1s supported with a clear inside height of 24 ft. 5 in. on 


Railway Mechani. 
MAY. t ro cal Engineer 


RS 4 


Vip el 


OD 


"bi Gs 


light structural-steel towers, as shown in the illustrations, 
instead of the usual heavy, single-column center posts, and 
these towers also serve as guides and supports for the 
adjustable scaffolding. Further advantages of this con- 
struction include simplification of the overhead steel 
structure, greater ease of erection, a saving of over 20 
per cent in the amount of steel used and the fact that 
power lift trucks can operate in the aisles between cars. 
owing to the elimination of center posts. 

The towers are made of 8-in. by 8-in. angles set vertically 
at the corners of 6-ft. squares and suitably cross braced. 
The squares are spaced 24 ft. on centers, lengthwise of the 
tracks. The saw-tooth roof construction, in conjunction 
with large areas of glass in all walls, gives excellent 
visibility under normal daylight conditions and on dark 
days or at night artificial light is supplied by overhead 
drop lamps. The shop is heated by overhead unit-type 
heaters, located to warm the shop air without directing 
blasts where men may be working. 

Centrally located along one wall in the open bay of the 
shop is a light office, toilet room, tool room and lunch 
and locker space. One corner of the open bay is equipped 


Another coach shop interior 
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with a brake and shear for sheet-metal work. Other 
small tools, including a drill a portable metal-cutting band 
saw and a portable welder, are installed. Lift trucks 
and trailers operate easily on the smooth shop floor and 
greatly facilitate material handling. 

A feature of this shop is the unusually light, but stiff 
and strong scaffolding which is counterbalanced to 100 
per cent of its weight and may be easily moved up or 
down on the steel towers with one hand and positioned 
by pins inserted to hold it at any desired elevation. The 
scaffold on each side of each track consists of three sec- 
tions, one 32 ft. 2 in. long on each end and one 23 ft. 
10 in. long in the center. 

Each scaffold section is supported by two brackets, 
made as shown in the drawing with the usual sliding 
attachment to a T-iron bolted to one corner of the tower. 
To the same corner angle, a 5-in. seamless steel tubing, 
19 ft. long, is clamped to serve as a housing for the 
counterweight which is 4-in. steel bar of the required 
length. A 3% 6-in. flexible steel cable is connected at one 
end to the bracket, passes over a 6-in. sheave pulley just 
above the 5-in. steel tubing and thence down to the 


A light, tubular steel horse used in supporting car bodies 


counterweight which is thus completely enclosed at all 
times and can present no hazard from falling. The maxi- 
mum height to which the scaffold may be adjusted is 
14 ft., as fixed by stops welded to the T-iron supports. 
Light steel ladders bolted to the towers give access to 
the scaffolds at any elevation. 

The stiffness of scaffold boards is secured by means 
of construction shown in the drawing. Each board is 
built up of three pieces, 2% in. thick by 4% in. wide 
and of the required length, held securely together by 
l4-in, through bolts. A two-piece U-shape steel stiffener 
41⁄4 in. wide by 6 in. deep, is built into the scaffold board 
and extends the full length between scaffold brackets. 
This construction, using '%-in. steel for the stiffener, adds 
little to the weight of the scaffold board which has prac- 
tically no spring or deflection even with two heavy men 
standing together near the center. Other features of in- 
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A safety metal stepladder gives access to car end doors 


+. 


terest at this shop include all-welded metal horses used 
to support car bodies when the trucks are removed and 
a light but strong safety stepladder which gives easy ac- 
cess to car end doors. These items are shown in two 
separate illustrations. 

The horse is 53 in. high and consists of four pieces of 
2¥4-in. extra-heavy pipe welded at the bottom to a 4-in. 
by 24-in. circular plate and at the top to a %4-in. by 10-in. 
circular plate which has.a %4-in. by 1%4-in. steel band 
welded around the outside to enclose a cylindrical wood 
block interposed between the horse and the steel car 
frame. Two cross braces welded between the pipe legs 
at a point slightly below the middle serve to stiffen the 
horse which is not only light and easily portable, but 
amply strong enough to support the load with a substan- 
tial factor of safety. 

The main frame and hand rail of the safety step ladder, 
shown in one of the illustrations, is made of 34-in. pipe 
and the cross braces and tie bars of 14-in. pipe, welded 
together in another light but strong unit construction. 
There are seven steps in the ladder, 8 in. wide by 24 in. 
long and with a 634-in. lift. The width of the tep board 
is 11 in. All steps and the top board are made of wood 
bolted at the ends to angle-iron supports which are welded 
to the steel ladder frame. (A description of the new pas- 
senger-car truck shop will appear in a subsequent issue 
of the Railway Mechanical Engineer. —Editor) 


A Box Car “Gets Arounp.”—Union Pacific research into the 
movements of one box car over a period of four and one half 
years has revealed the following data on car No. 193346: It passed 
through the hands of 83 different railroads, some as many as 10 
times, for a total of 221 changes; it averaged a change every 
seven and one half days; it had been in every state at least once, 
in several Canadian provinces, and in every major city of the 
United States; and its loads ranged from boxes of ammunition 
to canned peas to oil drums. The road stated that car No. 193346 
was chosen “since it represented a perfect nonentity among 
rolling stock, being neither old nor new, neither the best nor 
the worst. It was a ‘John Smith,’ the big red messengers that 
run the nation’s errands.” 


“Tue Human Sipe or RAILROADING,” a printed publication 
of the Association of American Railroads, explains the meaning 
of “working on the railroad.” It is full of information about 
railroading and tells what is appealing about each job. 
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Reclaiming Car Materials” 


T arre is something fascinating about reclamation of 
material. During depression years, when looking for op- 
portunities to make savings for the railroads, the scrap 
pile was often overlooked. At times it is a veritable gold 
mine. True, it takes effort and thought to reclaim items 
from scrap and make them fit for further service. At 
times there is more work connected with this than in 
the manufacturing of new material; but if a saving can 
be made or equipment put into service, that may other- 
wise be laid up, it is a profitable undertaking. 

A carpenter who remodeled a part of our home said 
that he would much rather work with new material and 
build something new from the ground up than to do re- 
modeling. He said that it took so much more effort and 
thought to do the rebuilding with old materials. So it is 
with much material that is reclaimed. There are many 
questions that must be answered to make certain that 
the work will bring the desired results and, at the same 
time, prove worth while economically. Some of these 
questions follow : 

is it economically sound and a saving to the rail- 
road? 

2—Will the reclaimed item serve as well as new 
material ? 

3—Will the reclaimed item meet A.A.R. requirements? 

4—Is the material actually required? 

The first question relating to the cost of the reclaimed 
item, is something the reclamation plant must check con- 
stantly. During normal conditions, when new material 
may be had without difficutly, the reclamation plant op- 
erates entirely on a basis of the savings made in reclaim- 
ing old material. If the labor and added material to re- 
claim an item, plus overhead, less the scrap value of the 
item if it were not reclaimed, is higher than the cost of 
new material, the old material is scrapped and not re- 
claimed. In the overhead per cent, we include every cost 
in the operation of the plant itself, such as investment in 


* Abstract of a paper presented at the March 10 meeting of the Car 
Foremen’s Association of Chicago. h 
t General storekeeper, Chicago, Burlington & Quincy. 
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machinery, interest, taxes, electricity, light, heat, super- 
visory and clerical forces. ; 

There are times, however, when it is not entirely a 
matter of economy but of necessity that reclamation is 
done. During the war there were many items of material 
unobtainable from dealers. It was not a matter of re- 
claiming such items to save money but to get the material, 
even though the cost was equal to or even somewhat 
higher than the new material. In emergencies this may 
be expedient at any time. 

The question of serviceability of the reclaimed item is 
an important one. The expected life of the reclaimed 
item is also an important factor when determining the 
economy of reclamation. If it is material that will not 
produce as good results nor wear so long as new ma- 
terial, these facts must be considered when determining 
the economy of reclaiming it. 

Whether the reclaimed item will meet A.A.R. require- 
ments is something that applies with special emphasis to 
car material. Therefore all work at the reclamation plant 
is checked from that angle so that all reclaimed material 
to be used on cars in interchange meets these require- 
ments. 

Material is reclaimed only on orders from the store. 
Unless the material is required for immediate use or for 
regular stock, no orders are made for it. Therefore noth- 
ing is reclaimed ahead that would not be purchased or 
manufactured if the reclamation plant did not exist. 

We maintain stock: records, indicating the quantity of 
each item on hand for reclamation, as stock information 
so we know what we can depend on, but no money is 
spent on this material until it is needed for use or for 
stock at the store. Such an arrangement avoids investing 
the railroad’s money further in advance than necessary. 
It also prevents reclaiming of material that may never 
be used. 


C. B. & Q. scrap yard at Eola, IIl., where all system materials to be reclaimed are sorted and delivered to the reclamation plant 
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What Is “Reclamation”? 


But what is reclamation and what is the difference be- 
tween reclamation and repairs of material? Webster 
defines “reclamation” as: “the act of making industrial 
waste products useful”. To reclaim, then, it is not neces- 
sary to bring the item reclaimed back to its original condi- 
tion sọ that it will equal its former state in usefulness or 
length of service; it is only necessary to make the waste 
product “useful”. This waste product may even be re- 
worked, reshaped or converted into something entirely 
foreign to its original use. So long as there has been a 
profitable or advantageous conversion of the scrap item, 
the process of doing this is reclamation. 

However, many items of material are reclaimed to 
their original state of usefulness, so that their second and 


Light push car made from scrap materials 


third service is just as effective and as durable as their 
first life was. It may require some welding, a bushing or 
some new wearing parts to get such results, but the fact 
is that they are obtained. 

Moreover, reclamation of some items is done in such 
manner that the reclaimed item will serve even better and 
longer than when it was new. That may sound fantastic. 
Nevertheless, it is true. At no place are defects in ma- 
terial, weak spots in design, or unusual wear and breakage 
any more detectable than at central scrap docks where 
material is checked for possibilities of reclamation. 

But you are interested mainly in reclamation of car 
material. So I will list a few of the items of car material 
that are reclaimed from scrap, repaired or reworked at 
our reclamation plant, and will tell you briefly what pro- 
cedure is necessary to make a few of these serviceable. 

I would like to have you note especially that every 
effort is made to produce material that will go back into 
service in the best possible condition to give good service. 
When centralized reclamation was started on the Burling- 
ton under the supervision of the stores department, there 
was some skepticism on the part of some car men and 
mechanics when using reclaimed material. 

Because it was secondhand, they thought it was not fit 
for service. We had to polish and paint many items so 
they looked like new in order to get them into service. 
Several tests proved the psychology of this. Items that 
were rejected were simply painted and returned to the 
party making the complaint with the request, “Please 
try these and let us know how they serve”, and the reply 
would read, “These are good ; nothing wrong with them.” 

Unnecessary painting and polishing has been discon- 
tinued and since our laboratory inspects material re- 
claimed, there is no longer any question as to its service- 
ability in the minds of the user. 

As bad-order brake beams are removed from cars on 
repair tracks, at the car rebuilding shop and from dis- 
mantled cars, they are shipped to the reclamation plant. 
As much as practicable they are kept separate from otl:er 
material and from scrap to facilitate unloading on arrival 
at Eola and to avoid damage in shipment. 
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The reclamation process really amounts to a rebuilding 
of the beams. The first operation is that of stripping the 
beams by cutting the truss rods on a No. 3 shear. At 
one time an effort was made to reclaim the truss rods, 
but this was found to be unprofitable since many rods 
are badly worn and not fit for further service. The old rods 
are now used for manufacture of machine bolts and brake 
pins. The cutting of the truss rods also saves labor in 
stripping inasmuch as the removal of the brake heads, 
struts and channels is made easier than where the entire 
rod is salvaged. 

As the parts are removed they are placed in separate 
containers, made from old boiler shells, for delivery to 
the shop for reclaiming. Here the channels are heating 
and straightening on a bull-dozer. The .channels are 
then gaged for thickness and length. Those which do not 
meet specifications are used for manufacturing of safety 
straps. 

New steel is used in the manufacture of truss rods. 
The bars are cut to length, threaded and formed to the 
required shape on a bending machine. 

The struts are reclaimed by building up worn spots by 
the oxy-acetylene process. This is done so that the brake- 
pin fit is satisfactory without the necessity of reaming 
the hole. The brake-pin hole is built up with bronze 
welding rod. Any struts that are bent are straightened. 
The assembling of struts to the channels is done on a 
home-made bucking machine which holds the channels 
and the struts. 

Worn spots on brake beam heads are built up by the 
arc-welding process. This provides a hard wearing sur- 
face. This is an illustration of what is meant by reclaim- 
ing material so the life of the reclaimed item is longer 
than the life of the new material. The four outer lugs 
and the two center lugs are built up, provided the original 
stock is not worn to less than 1% in. in thickness. After 


Brake beams and springs which have been rebuilt and reconditioned 
for further service 


the welding process, all heads are ground with a portable 
grinder to fit gauge. 

The assembling of the reconditioned parts into a com- 
plete beam is done on a specially designed assembly table 
which holds the channel solidly in place. The rod is 
placed in the proper position and the struts and heads 
applied. The beam is then held together by the applica- 
tion of unit grip nuts. An air motor is used to apply 
the nuts. This provides the necessary power and speed 
for a satisfactory operation. 

The assembled beams are than gauged for required 
height and length and tested on a hydraulic testing ma- 
chine at 15,000 Ib. pull on the strut. While the test is 
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in process, the operator strikes each head two solid blows 
with a hammer to take up the slack in the assembly. 
After they are tested, the beams are again checked for 
height and length. 

Beams which meet the final test are daubed with a 
spot of white paint to indicate that they are repaired 
beams. Any beams not passing the final test are reworked 
so they will meet these requirements. However, it is a 
rare occasion that a beam does not come up to specifica- 
tions, for the method used in rebuilding them is such that 
there should be little difficulty with them competing with 
new brake beams. 


Reclamation of Coil Springs 


Coil springs, like brake beams, arrive at the central 
scrap dock from all car points on the railroad. They are 
sorted by size and placed into box skids for convenient 
lift-truck movement into the spring shop. 

The first move toward spring reclamation is to get the 
springs into the furnace for heating. At the start the 
furnace is charged to capacity (about 40 springs of 
average size) and is recharged whenever half -of the 
springs have been removed. This provides for a constant 
supply of springs for reworking, saving delay to the op- 
eration, waiting for springs to reach the proper tempera- 
ture. The furnace temperature is 1.800 deg. F. The springs 
remain in the furnace for 30 min. 

As the springs are taken from the furnace, they are 
spread to proper height. The outer coils are spread on a 
special spring reformer; all others are spread by hand 
with tongs. 

After the springs are reformed, they are tempered on 
a special machine which was built at the Eola plant and 
patented by one of our foremen. The machine consists 
of a large wheel equipped with 16 swivel buckets 10 in. 
wide, 15 in. long and 6 in. deep. Each bucket holds one 
spring. The wheel is motor driven, running clockwise. 
The wheel carries the springs which have a temperature 
of about 1,600 deg. F. down into a vat of tempering oil. 

The movement of the wheel is synchronized so that the 
springs are held in the tempering oil the required time to 
get best results, then the springs are automatically drop- 
ped from the buckets as they emerge from the oil. The 
tempering tank holds 2,500 gal. of oil, which is circulated 
through pipe coils to keep the oil cool. The operation 
from the time the springs are placed into the buckets 
until they are deposited at the opposite side of the wheel 
requires from 2 to 4 min., depending on the size of the 
springs, 

After the springs are cool, they are tested on a hy- 
draulic testing machine. They are closed three times 
under the pressure of this machine; if then they do not 
measure to corret height, they are scrapped because the 
life of the steel has been exhausted. 


Brake Shoes and Journal Boxes 


New brake shoes are applied to passenger cars in main- 
line through train service. When these shoes are worn 
to a given limit, they are removed and used in suburban 
service. When worn to a lower specified limit, they are 
still serviceable for system freight cars. 

All brake shoes arriving at the scrap dock are care- 
fully inspected. Those with sufficient wearing surface are 
set aside and re-used to the best advantage on system 
cars. 

Before journal boxes are brought into the welding 
shop, they are placed on furnace table and sufficient heat 
used to burn off all refuse. The boxes are then moved in- 
to the welding shop where they are sand-blasted. This 
procedure makes all cracks visible. 

On malleable iron or cast iron any area affected by 
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Journal-box-packing cart made from an old oil drum—Note 
removable cover 


tlame cutting is thoroughly removed by chipping or grind- 
ing. This is important since malleable iron, when heated 
to a molten state, reverts to cast iron from which it was 
made through a long heat-treating process. 

The box is then reclaimed by building up all worn 
surfaces with bronze. Because of the tolerances permitted 
in the journal, wedge, brass, and box, it is important that 
this work be done accurately. 

The lid must fit properly. The proper building up of 
the crown is also important to permit proper seating of 
the wedge. 


Couplers, Bolsters and Truck Sides 


Cracks or fractures in couplers, cast steel bolsters and 
truck sides are cut out with a cutting torch, chipped 
or ground out so no portion of the crack remains. The 
surface upon which new material is to be deposited must 
be clean and reasonably smooth. If the surface is pre- 
pared by flame cutting, the oxide scale must be removed 
before the welding is started. The casting is then ready 
for welding. The weld must be finished so as not to 
create a notch or an abrupt change in the thicknéss of the 
section so welded. 

Worn surfaces are built up with welding metal. These 
surfaces must be prepared for welding by cleaning and 
making them reasonably smooth. Excess metal is dressed 
down to the proper casting dimensions. 

The castings are heat-treated after welding. They are 
uniformly heated and cooled for annealing, normalizing 
or stressing-relieving. The annealing and normalizing 
is done at a temperature of from 1,500 to 1,600 deg. 
F. the stress-relieving from 1,200 to 1,250 deg. F. 

The following is a list of car parts reclaimed by weld- 
ing, brazing and building up worn surfaces: Center plates. 
side bearings, cast-steel yokes, truck columns, brake-beam 
heads, brake-beam fulcrums, journal boxes, journal-box 
lids. draft lugs, door fixtures, truck sides, couplers, 
knuckles, bolsters floating levers, floating-lever connec- 
tions, draft gear castings, lugs and flanges on brake cylin- 
ders and reservoirs, and worn or broken-out holes on 
triple valves. 

Many items of car material are reclaimed from scrap 
requiring no work. Such parts are simply inspected to 
make certain they are in good condition and not worn 
beyond reasonable limits. Among these are: Safety 
straps, brake hangers, follower plates, draft gear keys, 
spring plates, side bearing shims, retainer keys, knuckle 
pins, coupler parts and many other castings and forgings. 

The reclamation plant also manufactures from scrap 
materials such items as machine bolts, brake pins, gusset 
plates and corner pieces. 
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Improvements at the 


D. & R. G. W. Wheel Shop 


Tue Denver & Rio Grande Western has recently com- 
pleted the modernization of its Burnham (Denver) 
wheel shop to permit handling a wide range of wheel work 
with a considerable saving in labor. Particular attention 
was given to the arrangement of machine tools and lay- 
out of an overhead handling system to secure straight-line 
movement of work through the shop, eliminating as far 
as possible reverse movements and duplicate handling. 
This shop is depended upon for Diesel-locomotive wheels, 
steam-locomotive truck, trailer and tender wheels, in ad- 


* Shop engineer, Denver & Rio Grande Western, Denver, Colo. 


Below: Monorail system in Denver wheel shop equipped with one 
three-ton and one five-ton electric hoist 


By Charles Eisele* 


dition to its share of the regular chilled-iron and steel 
car-wheel work. 

The shop area is small, approximately 60 ft. by 115 
ft., and is equipped with conventional wheel-shop equip- 
ment, including a wheel borer, axle lathe, journal lathe, 
50-in. wheel lathe, and two hydraulic presses, with space 
for the later installation of a wheel-tread grinder. 


Overhead bridge crane and 
one end of the monorail serv- 
ing the wheel press 


x 
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Tool and profile grinders—Inclined wheel press in the background 
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The limited shop area and large number of different _ 


wheels handled, presented quite a problem, as in numerous 
cases a considerable number of wheels had to be moved 
to secure the particular pair of wheels desired. 


Monorail System Installed 


Installation of an overhead monorail system to serve 
all shop tracks, wheel lathe, journal lathe, and hydraulic 
press makes it possible to select any pair of wheels in 
the shop and move them to any machine without disturb- 
ing other wheels. This monorail system consists of 
American monorail electrified MD-1 track with glide- 
type switches. Two electric hoists are in operation on the 
monorail, a three-ton and a five-ton Robbins & Meyers 
equipped with monotractors to propel them along the 


track at a speed of 100 to 135 ft. per min. The hoists are ` 


of the two-speed type, with both travel and lift controlled 
from a push-button pendant, suspended from the mono- 
tractors. 

The five-ton hoist on the monorail is required to handle 


Three-level axle rack and jib cranes 


Diesel locomotive traction-motor and wheel assemblies 
into the wheel lathe for wheel-tread turning. In this 
handling operation, the low-hoist speed and ability to 
control travel speed is particularly desirable, enabling 
the operator to spot these heavy assemblies accurately 
between lathe centers. 

A three-tier axle rack constructed from old rail is 
located between the axle lathe and the car-wheel press. 
Axles removed from wheels are placed on the lowest floor- 
level pair of rails in the rack and, due to a slight incline, 
the axles roll to the wheel-lathe end of the rack, readily 

aCcessible to the wheel-lathe operator. Finished axles are 

placed in the middle tier (about 18 in. high) by the 
\athe operator and roll in the opposite direction to be 
accessible to the operator of the wheel borer for measure- 
ments. Axles as they are fitted are placed on the top tier 
(about 36 in. high) of the rack for Magnaflux testing 
and thence to the press for mounting. This procedure 
always places the last axle fit on the end of the top tier 
closest to the press and within easy reach of the press 
Operator. 

This arrangement works out very satisfactorily, as the 
last wheels bored are at the end of the row and the first 
to be handled into the press. 
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Jib and Bridge-Type Cranes 


Jib cranes are used at both the axle lathe and the 
wheel press. The jib crane at the wheel press is mounted 
directly on the column supporting the monorail and roof 


Diesel locomotive traction motor and wheels at the wheel lathe 


structure and will swing the full 360 deg., thus serving | 
a large area. 

The old remodeled hydraulic wheel press for handling 
Diesel locomotive wheels and other larger-diameter wheels 
is installed on a slight angle from the perpendicular to 
pan handling the wheels and axles with the overhead 

oist and not interfere with the upper tenson member of 
the press. This press is served by both the monorail and 
a bridge-type crane. 

A Yale 6,000-lb. capacity fork-lift truck is assigned 
to the wheel shop and can be used for handling loose 
wheels with a conventional wheel ram or bar and to trans- 
port mounted wheels from shop to coach yard and rip 
track, two pairs at a time on the lifting fork. 

A Davis cutter-bar tool grinder and a Gorham-Baker 
contour grinder permit fast and accurate grinding of 
shop tools, including the tread-forming tools. 


Car wheels being moved to the boring mill on a Yale fork-lift truck 


The details of this modernization program were worked 
out by the railroad’s mechanical and engineering depart- 
ments. The Denver representative of the American Mono- 
rail Company assisted with the monorail application. In- 
stallation was made by the railroad’s engineering depart- 
ment. 


255 


ELECTRICAL SECTION 


Strain Gauge Testing 


T o assure safe operation of high-speed trains, the Santa 
Fe is now actively engaged in making tests to determine 
the amount and character of stresses which are caused in 
bridges and track structure by the passing of trains. The 
testing equipment will also be used for counterbalance 
tests, for testing of structural parts of locomotives, cars 
and trucks while in use, and for torsion tests on axles. 
In some cases, high-speed motion picture cameras are 
used to record the position of wheels and counterbalances 
of locomotive drivers in relation to instruments in making 
rail and bridge tests. Accellerometer units have also 
been purchased with which riding qualities of cars may be 
tested. 

The strain gauges used are of two basic types: resist- 
ance and magnetic. The resistance gauges used by the 
Santa Fe are manufactured by Baldwin-Southwark Divi- 
sion, Eddystone, Pa., and consist of grids % to 1 in. in 
length, made of one-mil, copper-nickel wire cemented be- 
tween two very thin pieces of paper. The approximate 
resistance is 120 ohms. This gauge is bonded to the 
member under test consideration with a plastic cement, 
its change in length being readily measured by the change 
in the electrical resistance of the wire. 

The magnetic type gauges, manufactured by the Hath- 
away Instrument Company, Denver, Colo., consist of a 
coil wound on a U-shaped core, and an armature, so con- 
structed that a definite air gap can be provided between 
the two parts. It is fastened to a member under test by 
means of two screws at a gauge length of two inches. 
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Santa Fe now using portable equip- 
ment for measuring forces exerted 
by trains on track structure and 
testing locomotive and car parts 


The change in length of the member under test causes a 
change in the length of the air gap and, in turn, a change 
in the impédance of the coil. These gauges are connected 
in a conventional Wheatstone bri@ge circuit, the active 
gauge forming one leg of the bridge, and compensating or 
“dummy’’*gauges being used in the other three. 

The electrical strain gauge recording equipment used 
is built by the Hathaway Instrument Company. It con- 
sists of a recording unit called an oscillograph, an ampli- 
fier unit which amplifies the output of the gauges to values 
large enough that they may be recorded on the oscillo- 
graph, and a power supply unit which furnishes plate 
and heater voltages for the amplifiers, and also supplies a 
5,000-cycle gauge voltage which is applied across the 
Wheatstone bridge circuit. 

The oscillograph consists of twelve galvanometers with 
their light source and optical system, a time-coordinate 
device to photograph accurately-spaced lines across the 
record as it is taken, and a mechanism for driving the 
sensitized paper or film upon which the record is photo- 


The portable engine-generator 

set in the foreground sup- 

plies power to the amplifier 

and oscillograph in the test 
house 
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Through-girder bridge being tested for stress caused by the passing of a high-speed passenger train 


graphed. The power for operating the oscillograph 
comes from two 6-volt storage batteries 

The amplifier or control units contains twelve sepa- 
rate channels. An input cable connector provides for 
connection to the strain gauge and an output cable con- 
nector makes the connections to the galvanometer in the 
oscillograph. Both resistance and capacitance balancing 
controls are incorporated in this unit to permit conven- 
ient balancing of the strain gauge bridge. The use of 
the 5,000-cycle gauge carrier voltage is desirable in that 
both static and dynamic strain may be recorded. The use 
of a phase-sensitive demodulator is employed in the out- 
put circuit, which provides a galvanometer deflection in 
one direction for strain of extension and in the opposite 
direction for strain of compression. The amplifier channel 
permits strain recording over a frequency range of 
0 to 1,500 cycles per second. 

The power source for the amplifier and control unit 
is a portable 110-volt, 60-cycle gasoline engine-generator 


The instrument at the left 
amplifies the weak signals 
coming from the bridge and 
rails and the amplified signals 
are recorded by the oscillo- 
graph shown at the right 


iat | Mechanical Engineer 
MAY, 1947 


plant of 2,500 watts capacity. This power plant furnishes 
ample power to operate three power supplies, furnish 
lights in the test house, and power for battery charging 
and testing instruments. 

The bridge shown in Fig. 1, near Topeka, Kan., was 
selected as the first of a series to be near the test labora- 
tory for machine shop and test facilities. The next one 
was a through girder type bridge near Galesburg, Ill., 
crossing another railroad at a 45-deg. angle, which had 
been in service some years. There was concern that some 
reinforcing or rebuilding might be necessary, but careful 
check showed that stress values were so well within ac- 
cepted figures that it eliminated the need of changes and 
permitted turning attention to other needs. The next 
bridge tested was a truss span at Eudora, Kan. The 
stresses recorded at very high speeds were of a value 
which approached the allowable values used by the bridge 
department, and it was deemed advisable to put a re- 
stricted speed order on this bridge. 
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Maintenance of 


Railway Motor Commutators 


Fig. 1—Tightening a disc-spring design railway motor commutator 

in a hydraulic press—As pressure is applied, the nut is tightened by 

turning the special internal keyed wrench with its handle through a 
slot in the pressure ring 


M aintenance of commutators can be facilitated by an 
understanding of the railway motor construction features 
most frequently involved in maintenance operation. A 
commutator, being an assembly of parts, performs satis- 
factorily only as long as all of the parts stay in the same 
mechanical location with respect to one another. A move- 
ment of a few bars with respect to the other bars leads 
to roughness, sparking, and rapid wear. To prevent 
such movement, it is essential to keep the commutator 
tight enough so the relative motion of any part is held to 
a minimum. 


Railway commutators, and most industrial motor com- - 


mutators, are of the vee type. In each end of a set of 
copper bars and insulating mica segments, there is ma- 
_chined a vee-shaped groove. This groove fits the cor- 
responding inverted vee shape of the steel rings and of 
the mica rings. When assembled, the pressure applied 
to the steel vee rings is transmitted through the mica vee 
rings to the copper bar assembly. The machining of 
the steel parts bears such a relation to that of the copper 
bar assembly that the greater part (sometimes all) of the 
force is exerted toward pulling down on the lower side 


* Transportation Engineer, Transportation & Generator Division, West- 
inghouse Electric Corporation, East Pittsburgh, Pa. 
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By R. E. Kelly * 
What the man in the shop should 
know about commutator design and 
procedure required to keep com- 
mutators in serviceable condition 


of the vee groove and keeping the copper bars arch- 
bound. The remaining force exerts a relatively light 
pressure at the upper side of the vee groove, near the end 
of the copper overhang, to make firm contact against the 


Fig. 2—Tools for tightening disc-spring design railway motor com- 
mutator—D is a cylinder which transmits the force of the hydraulic 
press to the pressure ring A and disc spring B—The pressure ring 
is machined in such a manner that the full force of the press is 
applied to the inner diameter of the upper face of the disc spring, 
thereby causing angular deflection—As pressure is applied the bar 
for wrench C is inserted through the slot of pressure ring and then 
turned—The keys on wrench C engage the keyways inside the com- 
mutator nut E —The copper commutator bars are identified by F 
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Fig. 3—Schematic drawing of Fig. 2—All parts are labeled to cor- 
respond with Fig. 2 


mica vee ring and to seal out dirt and moisture. In those 
particular designs where all of the force is applied to the 
lower side, and none at all at the upper side, the remain- 
ing gap at the upper side is sealed externally to prevent 
the entrance of dirt and moisture. Such a commutator is 
completely arch-bound. 
The resulting structure is in reality a combination of 
springs, the most elastic member of which is the mica 
the copper bars. Any change in conditions, 
such as speed or temperature, is reflected as a change in 
distribution and magnitude of the various forces inside 


Fig. 4—The amount of pres- 

sure on a disc-spring design 

railway commutator is de- 

termined by measuring the 

angular deflection of the disc 
spring 
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the commutator. This concept of a commutator being 
a combination of springs is very helpful in analyzing the 
stresses that are developed in the various parts. 

The problems that arise in maintaining railway type 
commutators are similar to those that arise with other 
types, but there are’ some differences in important details. 
One difference is the operating temperature. All com- 
mutators are affected by changes in temperature, as their 
various parts ; steel, copper and mica, all expand at differ- 
ent rates. These differences in expansion rates result in 
higher internal stresses with higher temperatures. Since 
railway machines are, of necessity, operated rather hot, 
and with many cycles of operation from low to high tem- 
perature, the extra expansion resulting must be taken into 
account in the design. Of the three principal designs 
of commutators, the disc spring can handle the most ex- 
pansion, the bolted next, and the ring nut the least. This 
significant advantage has led to the use of the disc spring 
design in some of the larger high-speed traction motors. 

Another difference is speed. Railway commutators 
must operate over a wide range of speed, from the start- 
ing condition clear up to the maximum speed. Such a 
range is normally covered many times each day in rail- 
way service, as contrasted to some industrial applications 
where the motor is started only once a day, and then 
runs steadily. The trend in design of railway motors has 
been, and continues to be, toward higher speeds as a 
means of meeting space limitations. The result of this 
trend is that commutators in railway applications are 
now required to run at higher maximum speeds than most 
commutators in industrial service. The centrifugal forces 
resulting from these higher speeds are reflected, in the 
design of modern commutators, by larger and stronger 
steel parts, shorter copper overhangs, and higher initial 
assembly pressures. 

These changes in commutator design, in turn, affect the 
maintenance program, for such operations as pressing 
and tightening are obviously different for a disc spring 
than for a bolted commutator. 
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Tightening Railway Commutators 


In maintaining traction motor armatures, it is some- 
times found necessary to tighten commutators which 
have become loose after long service. Usually, the tight- 
ening operation requires the use of special tools. A gen- 
eral idea of these tools and their use can be obtained from 


“7m 


the accompanying illustrations.- It will be observed that 
many of them are of such a nature that they can be readily 
produced in a shop. 

The method of tightening a Westinghouse disc spring 
railway commutator in a press is shown in Fig. 1. In 
Fig. 2, are seen the individual parts. This commutator 
can only be tightened by applying a tremendous pressure 
to the spring while rotating the nut. Referring to Fig. 
2, the ring “A” is made with a machined face which 
applies pressure to surface “B” on the disc spring while 
still allowing a bar to be inserted for turning the wrench 
“C.” The keys on wrench “C” engage corresponding 
slots in the commutator nut “E.” The hollow cylinder 
“D” transmits the pressure to the ring “A.” Fig. 3 shows 
the relation of the parts schematically. 

Fig. 4 illustrates a method for determining the pres- 
sure on a commutator by measuring the angular deflection 
of the disc spring which is calibrated for such measure- 
ments before assembly. 

Fig. 5 illustrates a method for tightening a bolted com- 
mutator while Fig. 6 shows how this type of com- 
mutator is tightened when on a completed armature. In 
each case, the pressure is applied to the vee-ring at points 
between the bolt heads so these are accessible for tight- 
ening with a wrench. An indicating torque-wrench is 
used so that a predetermined torque can be applied to 
each bolt. In tightening such a commutator, the best 
results are obtained by tightening alternately bolts which 
are diametrically opposite each other rather than pro- 
ceeding continuously around the circle. It is recom- 
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mended that the tightening be repeated until the bolts 
do not move when the correct torque is applied. 


Assembling a Set of Segments 


It sometimes happens that a set of commutator copper 
and mica segments is no longer fit to use, whether as a 


Fig. 5 — Special machined 
spider is used to -transmit the 
pressure of the hydraulic 
press to the vee ring while 
bolts are tightened with an 
indicating torque wrench 
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result of wear or of burning, while the steel parts are 
still sound. If a set of copper is worn to nearly the con- 
demning limit, and a complete new armature winding is 
needed at the same time, then the copper should be dis- 
carded for the reason that it is not economically sound to 
leave doubtful commutator copper with good armature 
windings. There is too much risk that the commutator 
will be soon worn down and force the scrapping of the 
armature windings. . 

When it is necessary to refill a set of good steel part 
with a new set of copper, it is always recommended that 
the job be done at the factory to insure the best results. 
However, conditions sometimes make it impractical to do 
so and the decision is made to apply a new set of as- 
sembled segments in a railway shop. When this is to be 
done, the following steps are recommended. 

1—Stand the commutator or armature on end and place 
the set of assembled segments, held by banding wire (or 
clamp rings), in position on the rear of the vee ring. 
The proper position for the segments requires checking 
the alignment of bars with the armature slots in a num- 
ber of places and averaging whatever variations are found. 
Then place the front mica vee ring, steel vee ring, and 
nut (or bolts) in position. Tighten, but only enough to 
barely hold the parts together. 

2—Tie two pieces of cotton tape around the assembled 
segments, one above and one below the banding wire. 
(Note: This is not required if adjustable clamp rings 
are used instead of banding wire.) 

3—Cut the lower banding wire. 

4—Take up the slack by tightening the commutator 
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nut (or bolts). Rap lightly on the steel vee ring with a 
rawhide mallet, but do not force the vee ring while the 
assembly is cold, for the mica vee ring may crack while 
the céinmutator is cold. 

5—Cut the upper banding wire and again take up the 
slack. Remove the cotton tape. f 

6—Check the alignment of the commutator bars to be 
sure they are parallel to the armature slots or to the shaft. 

7—Tighten the commutator nut (or bolts) just snug 
with a hand wrench. 

& Heat the entire assembly in an oven,—150 deg. C. 
is a desirable temperature, provided the armature wind- 
ings are known to be safe at this temperature. 

9—While still hot, apply the pressure specified for the 
particular type of commutator and tighten. Cool and 
tighten again. 

10—Repeat Nos. 8 and 9 until the movement of the 
nut or bolt heads becomes less than 14 in. as measured at 


Fig. 6—Special machined spider for use when a commutator is at- 

tached to an armature—The armature spider rests on a special tool 

to prevent the coil ends from being damaged—To apply predeter- 
mined pressure an indicating torque wrench is used 


the periphery. (Note: A set of assembled segments may 
sometimes bind on the outer (or 3 deg.) angle instead of 
the lower angle before the banding wires are cut. This 
should not cause any worry, provided the commutator 
segments close in properly after the tightening and baking 
is finished. ) 


Allowable Wear 


After a commutator has been in use for a long period, 
its diameter has been reduced because of brush wear and 
because of the removal of copper every time the surface 
is machined, ground, or sandpapered. Eventually, it 
teaches a point where it can no longer be safely operated 
and must be discarded. To delay this as long as possible. 
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it is recommended that grinding be done only when 
necessary, and with care to remove a minimum amount 
of material. The safe limit of wear for any commutator 
can be learned by inquiring of the manufacturer, if it 
is not found in the instructions supplied with the machine. 


Constant Pressure 
Diesel Lubricating Oil Supply 


A lubricating oil supply system which assures oil at con- 
stant pressure and which requires operation of the oil 
pump motor only at long intervals is used in the Diesel- 
electric locomotive repair shops of the Denver & Rio 
Grande Western at Denver, Colo. Instead of requiring 
the pump motor to start and stop each time there is a 
demand for oil, the oil is pumped periodically into a pres- 
sure tank from which it is drawn off as required. No oil 
by-pass is required. 

The cylindrical pressure tank which is placed hori- 
zontally is 48 in. long and 43 in. in diameter. Pressure 
on the surface of the oil in the tank is obtained from the 
shop air lines through a reducing valve which supplies 
pressure at 75 Ib. per sq. in. As oil is drawn off from 
the tank, the float is lowered on its arm (24 in. arm) 
until it is 61⁄4 in. below the center line of the tank, a 
constant pressure being maintained through the reducing 
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The float valve controls the pump which delivers oil to the tank and 
the reducing valve and safety valve keep the tank pressure constant 


valve. At this point, the Magnetrol switch closes caus- 
ing the 5-hp. pump motor to start. The pump then de- 
livers oil from a supply tank to the pressure tank until 
the float reaches a point 91⁄4 in. above the tank center 
line. At this point, the Magnetrol switch opens and the 
pump motor is stopped. Approximately 200 gallons of 
oil can be drawn from the tank in varying amounts before 
the main pump operates. 

While the tank is being filled, the air space in the upper 
part of the tank is reduced. This tends to increase the 
pressure but the pressure is relieved at 85 Ib. by the safety 
valve. When the oil level is again lowered by the draw- 
ing of oil, the pressure is sustained by the admission of 
more air through the reducing valve. 

To avoid the possibility of admitting air to the oil out- 
let pipe, in case the motor should fail to start, the special 
Armstrong trap admits air to a warning whistle when 
the oil level reaches a point close to the outlet coupling. 
A gauge glass and a pressure gauge give visual indica- 
tions of the oil level and the pressure in the tank. 

The tank was designed by and installed under the 
supervision of J. H. Whipple, Jr., superintendent Diesel 
equipment, Denver & Rio Grande Western. 
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Induction Pinion Puller 


a 


purpose of pulling some odd-size pinions for which the 
hydraulic puller was not suited. The several parts of 
the puller are shown in Fig. 1. The hexagonal piece 
on the floor is a forging about 8 in. in diameter. One 
end is machined and threaded to fit the internal threads 
of the pinion. The center of the piece is also drilled and 
tapped to fit a crab stud such as,used for the liner and 
head of a Diesel engine. This stud has the usual hexa- 
gonal head on one end, and the other end has a half 
cup fitted with a 1% in. steel ball. 

To use the puller, the forging is first screwed into 
the pinion threads and tightened with the large wrench 
shown leaned against the motor. Since the puller is 
a small device which can be held in a man’s hands, there 
is no problem of crossed threads when it is fitted into 
the pinion. 

The smaller wrench shown in front of the forging 
is then used to tighten the stud so that the steel ball 
presses against the end of the motor shaft. This tends to 


Fig. 1—Puller with coil and wrenches 


H eatinc Diesel locomotive motor pinions inductively 
for the purpose of applying them to the motor shaft is 
a widely adopted practice. It remained with the Erie 
shop at Marion, Ohio, to show they could be removed 
the same way. 

The device shown in the illustrations is the first, 
somewhat crudely built, unit which was made for the 


Above: Fig. 2—The coil in 
place on the motor pinion. 
Left: Fig. 3—After the 
stud is tightened and the 
switch closed, the pinion 
comes off, without heavy 
shock, in less than two 
minutes 
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pull the pinion off the shaft, but, of course, does not 
exert sufhcient force to do so. 

The heating coil is then applied as shown in Fig. 2. 
This coil was made from the only wire available when 
the first tests were made and consists of No. 12 weather- 
proof wire. It will be replaced with a neat coil made 
of No. 8 duplex magnet wire. The coil is then connected 
to a 440-volt single-phase source of 60-cycle a.c. power. 
The current flow is about 170 amp. 

When the current is on, one man keeps the stud tight 
as shown in Fig. 3, while the other stands by with a 


CONSULTING 


Capacitor Motors 


We recently received a Y-hp., 120-volt, 60-cycle, 
single-phase motor of the capacitor type. The capacitor is 
burnt out and there is no name plate on the motor or 
capacitor. What is the purpose of the capacitor and what 


determines its size? 


A Formula 
fer Capacitor Size 

While there are several types of single-phase capacitor 
motors, it is assumed that the question refers to the 
capacitor start, induction-run type of split-phase motor. 

The main function of the capacitor is to make the 
current in the starting winding lead the line voltage by 
about 45 electrical degrees. The current in the main 
winding, due to its own inductance, usually lags behind 
the voltage by about 45 electrical degrees. The total 
phase displacement of the current in the main winding 
behind the current in the starting winding, therefore, 
becomes about 90 electrical degrees. The combined char- 
acteristics of the two windings become similar to those of 
a two-phase motor and produce a rotating magnetic field 
and torque. 

The capacitor also reduces starting current and in- 
creases torque per ampere of starting current to about 
twice that obtained by the split-phase arrangement based 
on the inductive reactance starting principle. Too small a 
capacitor is just as undesirable as too large a capacitor. 
Lack of satisfactory torque and higher locked rotor cur- 
rent will result in both cases. With increasing values of 
capacitor, torque will increase to a maximum quite rap- 
idly, then, as greater microfarad values are used, torque 
will decrease gradually but at a slower rate than it in- 
creased for the’ same capacity difference. 

The proper value of capacitor for a capacitor-start, 
induction-run motor may be determined by the following 
formula: 

Capacity in microfarads = 2650 X full-load cur- 
rent/terminal voltage. 

The proper value of capacitor for a 25-cycle motor 
will be 60/25 of the foregoing 60-cycle value. 

In selecting capacitors, the voltage rating of the capa- 
citor insulation must also be considered in order to pre- 
vent eventual puncture and motor failure. 

In the present case, the %4-hp., 120-volt, 60-cycle, split- 
phase motor draws about 6.4 amps. at full load. The 
suitable size of capacitor to start the motor satisfactorily 
may be calculated by substituting in the foregoing 
formula: 

Capacity = 2650 x 6.4 amps./120 volt = 141 micro- 
farads 

R. G. Cavanqian 
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hammer with which to tap the forging in case that is 
necessary to complete the removal of the pinion. 

The current in the coil causes the pinion to act as 
the short-circuited secondary of a transformer, and due 
to the skin effect of a.c. current in steel, the heating is 
confined almost entirely to the pinion. This causes the 
pinion, and not the shait to expand, and the pinion, aided 
by the pull from the stud, comes off in 134 to 2 minutes 
after the switch is closed. 

The puller was designed and built by F. P. Lawler, 
electrical foreman, Erie Railroad. 


DEPARTMENT 


Can you answer the following question? Answers should be 
addressed: Electrical Editor, Railway Mechanical Engineer, 30 
Church Street, New York 7. 


We are expecting to install additional machines 
which may be driven from the existing line shaft. 
The present motor capacity will not be sufficient to 
carry the additional load. In order to save the ex- 
pense of installing a new line shaft, we have thought 
of replacing the existing motor with a larger one 
on the same line shaft. What is recommended in 
this case? 


We have a number of 200 watt lamps mounted on 
wall brackets and certain 60 watt lamps in pendant 
fixtures in our shop that seem to burn out oftener 
than lamps in other parts of the building. What may 
be the possible cause? 


Rating Tables Are Available 


The most usual type of capacitor motor is essentially a 
single-phase, split-phase motor having a capacitor con- 
nected in series with a starting winding. The result is a 
phase splitting action that causes the motor to start as a 
two-phase motor. A capacitor motor has considerably 
greater starting torque and lower starting current than 
the resistance split-phase motor. The usual type of capa- 
citor motor, which is practically standard for fractional 
horsepower refrigeration machines, water pumps, etc., 
develops about four times normal full-load torque with 
around seven times normal full-load current. This type 
uses a centrifugal cutout that cuts out the capacitor and 
starting winding when the motor comes up to speed. 

Another type of capacitor, not so usual, has an auto 
transformer for increasing the voltge applied to the capa- 
citor, giving higher capacity effect and thus making 
possible the use of a smaller capacitor. Some capacitor 
motors start and run as two-phase motors. This type 
usually has two capacitors or an auto transformer in 
conjunction with a two-point starting switch. 

If data are not available to determine the capacity of 
the capacitor required for a given motor, this may be 
determined accurately enough by consulting a table show- 
ing various sizes and types of capacitor for motors of 
different types and sizes. Any electrical dealer handling 
replacement capacitors will usually have such a chart. 
Capacitor ratings for the usual type of %4-hp. motor is 
from about 240 microfarad (mfd) to about 400 mfd. 
The larger capacitors are used for motors requiring higher 
starting torque. A capacitor having about 300 mfd. capa- 
city will, in most instances, be close enough for most half- 
horse motors. 

W. L. Cotton 
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— NEW DEVICES — 


Rador Car 
Heating System 


Rador, the war-developed heating modu- 
lation system, developed by the Vapor Car 
Heating Company, Chicago, is now getting 
its first peacetime use in a test installation 
on the Chesapeake & Ohio. The Rador con- 
trol system is said to do for temperature 
what radar accomplishes in detection. A 
number of ‘especially designed thermostats, 
each with its own search area, is constantly 
on guard for temperature deviations. This 
thermostatic search, upon -encountering 
such deviation from the desired tempera- 
ture, automatically alerts the heating equip- 
ment and corrects the condition in a zoned 
reaction. The result is maximum comfort 
at all times. 

Key of the C. & O. installation is a 
special control panel, which automatically 
determines whether heating, ventilation, or 
cooling is to be used in establishing the de- 
sired temperature. 

Each car is horizontally zoned to recog- 
nize such factors as train speed, wind 


velocity, car insulation, sun load and num- 
ber of passengers in temperature control. 


Vertical zoning establishes the relationship 
between overhead and floor heat so as to 
insure proper balance for all heat sources. 
Distribution of required heat is achieved 
primarily through panel radiation located 
at the sides of the car. The hot air rises 
through a duct from the side wall, with 
partial discharge occurring at the window 
sill. This supplies a thin heat veil over 
the cold window glasses to offset the chill 
air normally encountered at that point. The 
remainder of the hot air passes out through 
the continuous duct making up the entire 
side-wall panel of the car. The purpose 
of the panel is to offset radiation away from 
the body towards cold side walls and win- 
dows. Such radiant heating has already 
been successfully tested for the last few 
months on the Illinois Central. 
Approximately 20 to 25 per cent of the 
side-wall heat is used by the radiant panel, 
the balance being discharged at the floor 
line to mix with car air by natural circu- 
lation. This prevents drafts, insures 
warmth at floor level, and provides verti- 
cal even temperature distribution. This 
radiated temperature is controlled by the 
Rador thermostats located throughout the 


Schematic diagram of new Rador heating system, designed by the Vapor Car Heating Company 
and now being tested on C. & O. passenger car—(1) Warm air outlets; (2) thermostats 
to control unit fin; (3) heat deflector; (4) unit fin radiation; (5) thermostat to control 


radiation in floor; (6) 
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radiation to warm floor 


car, which automatically adjusts the heat- 
ing equipment through zone control and 
tend to prevent either over-heating or 
under-heating. 

The core of the heating equipment is a 
finned tube over an inner steam feed pipe. 
Steam is permitted to enter this inner pipe 
from the control valve at one end and is 
then discharged at the far end into the 
finned tube for radiation. In this way, 
heat is delivered to the cold section of the 
car first. As the steam comes back to the 
control valve through this finned tube, it ` 
condenses, the condensate filling the space 
between the steam feed pipe and the finned 
tube and converting the entire unit into a 
heat-exchange medium. 

In operation, steam is intermittently 
“jetted” through the control valve of the 
heating unit in a cycle determined. by the 
Rador thermostats. Variations in the 
length of time for the “on” cycles are 
regulated to establish the correct heat- 
exchange value for meeting temperature 
requirements. 

Anticipating all factors involving tem- 
perature comfort, Rador control is de- 
signed to adjust the output of the heating 
units immediately to varying requirements 
without any intermediate operations. Oper- 
ated electrically, the control valve falls 
into the “open” position in the event of 
electrical failure, to permit manual ad- 
justment where necessary. 

Unique features incorporated in the 
Rador system provide for warm floors by 
means of heating coils placed below the 
floor, and vestibule heating which until now 
has never been done effectively. Because 
of its zoning provisions, Rador also per- 
mits temperature variations in parlors, 
lounges and lavoratories when desired. 
It has been found, for example, that women 
prefer their lounges slightly warmer than 
do men, which is easily done with Rador. 

Because the system uses steam only in 
the amounts needed, a saving of over 20 per 
cent in the steam usually expended is antic- 
ipated. Economy diaphragms avoid steam 
blows under the cars and also prevent the 
accumulation of ice on running gear and 
equipment. 

While the Rador system of heating 
modulation is applicable to various instal- 
lations, initial efforts will be confined to 
meeting the needs of the railroads. 


Floor Crane Control 


A pendant pull-station control for floor- 
operated cranes, has been announced by the 
Control Division of the General Electric 
Company. Furnished for use on alternating 
or direct current with motors up to 15 hp. 
at 220 volts, the new control system can be 
used on cranes rgmging in size from simple 
hoists to three-motion bridges, providing 
them with the same smooth operation and 
control refinements as cab-operated cranes. 

The control system consists of a small 
magnetic control panel mounted on the 
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C. E. pendant pull-station control for floor- 
operated crane 


crane and connected by a cable to a pendant 
station which is suspended from the crane. 
It provides five-point, time-delay speed con- 
trol for smooth, fast control of the crane 
movements. Because time-delay accelera- 
tion is provided in the pendant pull station, 
accelerating relays usually found on mag- 
netic control panels are unrecessary, and 
therefore the size of the co ttrol panel is 
reduced. 

The pendant station has one handle for 
cach direction of crane motion. To oper- 
ate a particular crane motor or crane mo- 
tion, the corresponding handle is pulled. 
As the handle is pulled out, the crane mo- 
tor accelerates to the speed indicated by the 
position of the handle in the operator’s 
fingers. All crane motions can be controlled 
with one hand. 

An emergency stop button instantly cuts 
off the power from all crane motors. Oper- 
ation cannot be resumed until this stop but- 
ton is manually restored to the “on” posi- 
tion and the momentary-contact, reset but- 
ton is depressed. 


Automatic Brake 
Slack Adjuster 


An automatic adjuster for brake slack has 
been designed by the Ajax-Consolidated 
Company, 3520 Carroll avenue, Chicago 24, 
to maintain brake-cylinder-piston travel at 
the predetermined amount throughout the 
life of the brake shoes and to compensate 
automatically for false piston travel be- 
tween an empty and a loaded car running. 


Ajax-Consolidated 


automatic brake slack 


adjuster 
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It also includes a safety indicator that fore- 
warns carmen or trainmen of such defects 
as broken brake beams, brake hangers or 
brake rods, as well as any condition which 
might cause the brake-cylinder piston to 
strike the non-pressure head. The entire 
device is fully automatic in operation. 
There are no parts to clean or lubricate and 
it is said that after initial installation no 
further attention or servicing is required. 
Known as the Consolidated Automatic, this 
adjuster consists essentially of a main 
pressed-steel frame, ratchet drum and 
pawl, operating spring, and push-rod lever. 
It is adaptable to all kinds of freight-car 
equipment and may be attached to the 
brake-cylinder pressure head or to the 
underframe of *the car. 

In operation, when the brakes are 
applied and the brake cylinder piston moves 
out, the slack adjuster nemains inoperative 
until the push rod arm on the push rod 
contacts the adjusting nut on the slack 
adjuster operating rod. When and if the 
piston travel exceeds the “standing empty 
travel”, the slack adjuster operating rod, by 
its connection to the operating lever on 
the slack adjuster, revolves the hollow 
shaft on the slack adjuster counterclock- 


An automatic slack adjuster applied to the 
pressure head of a brake cylinder 


wise. The spring and pawl lever on the 
opposite end of the hollow shaft move 
back over the face of the ratchet wheel 
compressing the operating spring. 

To prevent the slack adjuster from ad- 
justing brakes when a car is loaded and 
running, thereby having too short a piston 
travel on the car empty, the pitch of the 
ratchet teeth in relation to the lever ratio, 
is such that it will require 114 in. excessive 
piston travel for the operation of the slack 
adjuster. This is the usual amount of 
false piston travel between an empty and 
loaded car running. In the event excessive 
piston travel on a loaded car running should 
be sufficient for the slack adjuster to oper- 
ate, then approximately %-in. piston travel 
will be taken up and the slack adjuster 
will not operate again until the brake- 
shoe, pin-hole, or pin wear allows another 
¥% in. excessive piston travel. 

If a 7-in. piston travel on an empty 
standing car is desired, the false piston 
travel would go to approximately 8% in. 
on a loaded car running before the slack 
adjuster operates. 

The operating lever is normally on a 
45-deg. angle from the operating shaft. 
If, for any reason, such as broken beams, 
brake hangers or rods, the brake-cylinder 
piston should strike the non-pressure head, 
then the operating lever, enameled red, 
would be in a vertical position after the 
brakes had been applied. A trainman or a 
car inspector noting this could immediately 
see that some condition permitted the brake 


cylinder piston to travel its full limit, 
striking the non-pressure head of the brake 
cylinder, and would, therefore, look for de- 
fective brake rigging which might other- 
wise have gone unnoticed. 


Electric Water Cooler 


Designed to fit the requirements of rail- 
road passenger cars, an electric drinking 
water cooler which operates on 115-volts 
a.c. power supply and occupies less than 
a square foot of floor area is announced 
by the Westinghouse Electric Corporation. 

The new unit (Model WR4) may be 
mounted either on the floor or wall in a 
concealed location near the spigot and al- 
cove. The refrigeration system is hermet- 
ically sealed at the factory, and only water 


Westinghouse water cooler for railroad pas- 
senger cars 


and electrical connections need be made at 
the time of installation. Parts which might 
require adjustment are easily accessible. 

Copper tube water connections are pro- 
vided at the top of the nickel-plated cool- 
ing chamber, which has a storage capacity 
of 9 pints. A 1/50-hp. motor drives the 
forced draft fan which cools the 14-hp. 
motor compressor and finned tube con- 
denser at the bottom of the unit. The 
refrigerant is non-inflammable and non- 
toxic Freon-12. From an inlet tempera- 
ture of 80 deg. F., 3.6 gallons of water 
per hour are cooled to 50 deg. F. under 
conditions of 90 deg. F. ambient tempera- 
ture. Controls include an automatic, ad- 
justable temperature control, and an auto- 
matic reset thermostat protecting the motor 
against overheating. 
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Milling Machines 


Two knee-and-column type milling ma- 
chines, designated as the No. 2 MI and the 
No. 2 ML, have been announced by the 
Cincinnati Milling Machine Company, 
Cincinnati 9, Ohio. The No. 2 MI is built 
in plain, universal and vertical styles, while 
the No. 2 ML is offered in plain and uni- 
versal styles. Both machines have wide 
speed and feed ratios—60 to 1 and 120 tol, 
respectively—and cover the latest require- 
ments for all types of milling operations. 


Sixteen spindle speeds, ranging from 25 
to 1,500 r.p.m., are changed with a single 
crank-type control. The crank operates a 
hydraulic selector valve, while the actual 
work of shifting gears is performed hy- 
draulically. One-half turn of the crank ro- 
tates the dial to the next numeral and 
meshes the proper gears for that speed 
‘Numerals on the dial are black-on-white, 
and %g in. high for clear visibility. While 
the spindle is rotating a safety interlock 
prevents the speed-change crank from be- 
ing moved. Feed rates are changed in the 
same manner as the speeds throughout the 
complete range of 16 feeds from % in. to 
30 in. per min. 

The spindle of the horizontal machines 
runs on three precision bearings—two ta- 
pered roller and one ball bearing. The rear 
bearing is not constrained endwise to allow 
for changes in the spindle length caused 
by heat and the pull of the draw-in: bolt. 
Extra metal on the bull gear produces a 
fly-wheel effect, a: desirable quality when 
using sintered carbide cutters, single tooth 
cutters, or end mills having widely spaced 
teeth. The main drive clutch is a single- 
disk dry-plate unit, with accessible adjust- 
ment. A multiple-disk spring-loaded brake, 
operated by the disengaging action of the 
starting lever, stops the spindle instantly 
when the drive clutch is disengaged. 

Lubrication of these machines is princi- 
pally automatic. Parts within the column 
and knee are automatically lubricated from 
individual pump and cascade systems with 
tubes carrying oil into out-of-the-way 
bearings. The vertical feed screw has its 
own lubricating system with the vertical 
screw running in a bath of oil displacing 
and admitting its own volume through the 
tube to and from the reservoir as the knee 
is traversed up and down. Table ways 
and parts within the saddle and housing 
are lubricated by a manual pressure system 
built into the saddle. 


Feed controls are independent of each 
other, and each feed lever has a forward, 
neutral, and reverse position. All are 
equipped with plastic knobs for conven- 
ience of the operator. Knee and saddle 
clamping levers, the starting lever, and 
the overarm pilot wheel have similar 
plastic knobs. Cross and vertical hand 
cranks are automatically disengaged when 
the respective power feed lever is engaged. 
The arrangement constitutes an important 
safety feature for the operator, as it pre- 
vents the hand control from spinning dur- 
ing the feed or rapid-traverse movement. 

The micrometer dials for the manual- 
adjustment controls are large with deeply 
cut graduations for clear visibility. To 
reset the dials, they are merely pulled out 
against’a light spring pressure, and rotated 
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The Cincinnati No. 2 MI universal milling 
machine 


to the desired setting. Rapid traverse, at 
the rate of 150 in. per min. longitudinal 
and cross, and 75 in. per min. vertical, may 
be engaged through a lever control at the 
side of the knee. The starting lever may 
be adjusted to any position desired by the 
operator through a conventional straight- 
tooth clutch. 

The overarms are rectangular castings, 
fitted in dovetail ways at the top of the 
column. A built-in vibration damper re- 
duces the need for the arbor-support brace 
except for the most unfavorable cutting 
conditions. The arbor-support brace sup- 
plied with these machines consists of a 
single vertical section which is bolted to 
the arbor support, while the lower end is 
a bridle section which clamps to the top 
of the knee. The brace may be reversed, 
as desired by the operator, presenting the 
vertical section to the right or left of the 
knee. 

Electrical controls are built in for pro- 
tection against dust, coolant, and damage. 
The controls for potentials higher than 
220 volts include a transformer which pro- 
tects the operator by a reduction to 110 
volts at the push-button station. If the oper- 
ator forgets to shut off the current before 
opening the motor compartment door, a 
button automatically breaks the circuit and 
immediately stops the motor. 

The coolant system features complete 
enclosure of the centrifugal pump, the drive 
shaft, and the greater portion of the coolant 


Steam, Jet Orifice 
A as SS : 


supply piping, all of which is recessed into 
the front right-hand corner of the machine 
column. The pump and its drive shaft may 
be exposed for servicing by removing a 
long, narrow cover which blends into the 
wall of the column. 

All rotating shafts are completely cov- 
ered to protect the operator. The cross 
screw is also covered and protected against 
the wearing effects of dust and chips by 
sliding covers on the right-hand side of 
the knee. 

Vertical-style machines have essentially 
the same controls and construction as hori- 
zontal machines. The vertical head has its 
own lubrication system, consisting of two 
plunger pumps operated by the action of 
an eccentric collar on the vertical spline 
shaft. Vertical machines are equipped with 
power feed and power rapid traverse to 
the head, and a four-position turret stop. 
Feed rates to the head range from % in. 
to 15 in. per min., while the rapid traverse 
‘rate is 75 in. per min. The turret stop 
serves as a quick and convenient adjust- 
ment of the head when milling production 
work having finished surfaces at various 
heights. At the left-hand side of the ver- 
tical head, a lever operates a taper-gib 
clamp which extends the full length of the 
head ways and clamps the head. 


Smoke Consumer 


To meet the increasingly exacting re- 
quirements for the reduction of steam- 
locomotive smoke, and at the same time 
keep objectionable noise’ to a minimum, 
a smoke consumer has been developed by 
the Wilson Engineering Company, 122 
South Michigan avenue, Chicago 3. Smoke 
is reduced by the aspiration of air through 
the firebox combustion tubes. Noise is 
muffled by acoustic filters operating on the 
principle of the conventional automobile 
muffler. 

The device is mounted with the air- 
supply tube extending through the induc- 
tion tube between the sheets comprising the 
water leg of the firebox. The air tube is 
available for fitting induction tubes with 
diameters of 2, 2%, or 3 in. The jet 
orifice may be %2, %, or %2 in., respec- 
tively, in diameter. A removable plug fits 
the steam-supply cross or tee to facilitate 
cleaning with 4g-in. hard wire. 


The Wilson smoke consumer 
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To introduce the necessary amount of 
air into the interior of the firebox, steam 
is fed to the orifice from the outside 
through a 1⁄4- or 34-in. cross or tee. The 
action of the steam flowing through the 
jet entraps the air and imparts to it a 
velocity head to force it into the firebox, 
where it contributes to more nearly com- 
plete combustion. To suit varying con- 
ditions the steam nozzle is adjustable longi- 
tudinally up to % in. <A locomotive set 
comprises from four to six of these indi- 
vidual devices. 


Spencer Spring 
Suspension 


A new type of spring arrangement, known 
as the Spencer spring suspension, designed 
to retard car-body roll and promote smooth- 
er riding of railway passenger cars, has 
been developed by the Railway Products 
Company, Chicago. The device consists 
simply of a double-acting spring, with the 
necessary resilience characteristics, con- 
nected between the truck frame and bolster 
end on each side of the truck and acting 
to cushion car-body roll by resisting bolster 
movement both up and down with respect 
to the truck frame. The location of the 
Spencer springs at the bolster ends assures 
a maximum effective torque arm, and, 
moreover, the springs on both sides of the 
truck exercise a steadying influence each 
time there is any tendency for the car 
body to roll. 

Referring to the illustration, the con- 
struction of the Spencer spring suspension 
and its method of attachment to a 4-wheel 
truck will be apparent. The device consists 
of an upper anchor bracket, bolted to the 
truck frame and pin connected to an upper 
spring-seat bracket; a central spring-seat 
bracket bolted to the bolster, and a coim- 
bination bottom spring seat and nut, with 
two coil springs inserted between the re- 
spective spring seats. The entire assembly 
is held together at desired spring tension 


by means of a l-in. alloy steel through- 
bolt, threaded into the truck-frame bracket 
at the upper end and into the combination 
spring-seat nut at the lower end. 

The coil springs, made of 5¢-in. round 
alloy steel, are 434 in. in outside diameter 
and each has an assembled height of 6 in. 
and maximum travel of 3% in., or the 
same as that of the bolster coil springs. 
The free height is 10 in. for the top Spencer 
spring and 11 in. for the bottom spring. 

Advantages claimed for the Spencer spring 
suspension include notable simplicity ; elim- 
ination of any working fluid, valves, or 
wearing parts; operation unaffected by cli- 
matic changes ; no adjustments required for 
varying service conditions; all parts visible 
for inspection purposes and easily replace- 
able when necessary. 

Spencer spring suspensions have been 
operated successfully in test service on sev- 
eral dining, lounge, coach and other stream- 
line passenger cars since 1944 and it is said 
that a total of about 134 million miles of 
service have been accumulated without re- 
quiring any replacement of parts, or other 
maintenance attention. Coil springs of the 
same capacity were used under all of the 
different ‘classes of cars mentioned, thus 
indicating that only one type of Spencer 
spring suspension is required for present 
four-wheel trucks under streamline equip- 
ment. 


Journal Bearing Borer 


A hydraulic journal bearing borer capable 
of boring four journal bearings of the same 
size and chamfering both ends in one cycle 
is available from the General Machinery 
Corporation, Niles Tool Works Division, 
Hamilton, Ohio. The machine can handle 
journal bearings ranging from 414 in. by 8 
in. to 7 in. by 14 in. through the use of 
spacer inserts and clamping plates in the 
work-holding fixtures. It is arranged for 
automatic hydraulic feed and traverse con- 
trol to the work saddle, permitting also 


Spencer spring suspension applied to a four-wheel passenger-car truck 
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The Niles hydraulic journal bearing borer has 
a capacity of four bearings per cycle 


manual control of all operations. The only 
functions required of the operator are load- 
ing, unloading and starting the machine by 
push button. 

There is an infinite fine chamfering and 
boring feed selection within the range of 
the machine in both directions. The most 
efficient feed for a particular speed may 
thus be selected. Fast traverse in both 
directions is obtainable for maximum pro- 
duction. One spindle speed is provided, 
160 r. p. m. for standard cutting tools or 
350 r. p. m. for carbide cutting tools. Other 
speeds may be had by changing pulleys. 
The boring feed ranges from 0 to 35 in. 
per min. 

The drive to the two fixed-positioned re- 
volving boring-bar spindles is located on 
the left side of the machine. This drive 
is through® Texropes and fully enclosed 
heat-treated gears to the boring-bar spin- 
dles. All gears and the spindles are 
mounted in automatically lubricated anti- 
friction bearings. The boring bars are heat 
treated. They have three cutters, one for 
boring and one each for chamfering the 
right and the left side. A 10-hp. constant 
speed motor drives the cutter spindles and 
a 3-hp. constant speed motor drives the 
hydraulic pump. Either a. c. or d. c. motors 
may be had. 


Diesel Engine 
Temperature Control 


To compensate for the greatly fluctuating 
loads which occur in locomotive Diesel 
engines and which require temperature con- 
trol above and beyond the mere manual 
control for changes in outside conditions, 
a system for temperature regulation has 
been developed by the Minneapolis-Honey- 
well Regulator Company, Railway Controls 
Division, 221 Fourth avenue at 18th street, 
New York 3. It is a pneumatic modulating 
control system, automatic in operation, 
that is said to be capable of maintaining 
engine cooling-water temperature within 2 
deg. F. of the control point, and to elimi- 
nate both excessively high temperatures 
which cause carbonization in the cylinder 
walls and excessively low temperatures 
which reduce operating efficiencies. Changes 
in bearing clearances and the ignition point, 
and mental fatigue due to expansion and 
‘contraction resulting from temperature 
changes are minimized. 

The principle of modulation employed in 
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this system can best be understood by com- 
paring the temperature control point of the 
engine water to a level of liquid in a tank 
having a hole in the bottom. If this level 
is to be maintained by means of a bucket, 
the level of the liquid necessarily would 
vary above and below the point at which 
it is to be maintained. If, on the other 
hand, a spigot were located above the 
tank and its flow automatically controlled 
so as continuously to replenish the out- 
going water at its discharge rate, the 
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liquid could be maintained at a constant 
level. This is the principle of temperature 
modulation as contrasted with manual or 
“on-off” control changes, which are com- 
parable to the use of the bucket in re- 
plenishing the liquid in the tang. In other 
words, with modulating temperature con- 
trol the cooling water is not permitted to 
undergo the wide fluctuations in tempera- 
ture that occur in a system of “on-off” 
control. 

This air-operated system is applicable to 
all types of Diesel-electric locomotives and 
special provisions may be made for such 
additional auxiliary controls as high- and 
low-temperature alarms, engine-tempera- 
ture regulator lights and remote control 
switches. Where the engines are operated 
in very cold climates by-pass valves may be 
installed, and these by-pass valves can be 
operated in simple sequence with the 
pneumatic controls at the same tempera- 
ture-control point throughout the year 
without any change in the mechanical link- 
age. The speed of the cooling fan can 
also be regulated without any fundamental 
change in the pneumatic circuit. Utder 
conditions in which two engines operate 
with one shutter in common, a selector relay 
may be installed to permit the warmer 
engine to take over the control of the 
common shutter. 

Air is furnished at the 15 to 17 1b. ‘per 
sq. in. required for operation of the sys- 
tem by an air-reduction station. A pneu- 
matic thermostat measures the engine- 
water cooling temperature and directs the 
air-operated motor which positions the 
shutters or by-pass valves, or varies the 
speed of fans individually or in combina- 
tion, as the case may be, to control the 
flow of air over the radiators. These pneu- 
matic motors are linked one to a quadrant 
to position the shutters and move both the 
quadrant and the handle as a unit. If 
the air supply fails on the engine the 
control causes the air pistons to place the 
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quadrant operating the shutters in normal 
position so that the handles can be used 
to operate the shutters manually. 

The sensing element of the thermostat is 
located in the cooling-water system and 
measures the temperature of the water. 
Any change in temperature is relayed 
to the valve system in the thermostat which 
makes a proportionate change in the air 
pressure in the control line to the motor. 
This pressure change causes the motor to 
move to a position of balance to position 
the shutters, and to manipulate a by-pass 
valve or a fan-speed device if used. In this 
way the system modulates the flow of air 
or water through the radiators to maintain 
a stable temperature. 

The thermostat is operated through vapor 
pressure in the remote sensing bulb, which 
changes as the temperature of the bulb 
changes. These pressure variations are 
transmitted to the bellows which operates 
the levers controlling the main air valves. 
On a temperature rise, the bellows over- 
powers the main spring and operates the 
levers to open the main air-line valve. Air 
enters the valve and increases the control 
air pressure until it forces the diaphragm 
back to a point where it balances the 
bellows’ pressure. On a temperature drop, 


Main Spring Bellows Main Lever 


How control air from the thermostat operates 
the motor 


the bleed valve is opened and air is 
allowed to escape until the control air pres- 
sure is in balance. 

The motor is operated by control air 
pressure from the thermostat transmitted 
to the diaphragm which operates the valve 
mechanism. A rise in control air pressure 
moves the top of the lever connected to 
the two air valves to the left, opening the 
main air-line valve. Air enters through 
this valve and increases the pressure in 
the bellows causing it to overpower the 
main spring and to operate the main lever. 
The main lever is moved until it applies 
enough tension on the gradutrol spring 
to force the diaphragm back and allow 
the valve to close. Ona pressure drop, the 
bleed valve is opened and air is released 
until the pressure drops sufficiently to 
allow the lever to return to a point where 
the gradutrol spring will again balance 
the control air pressure on the diaphragm. 

A pilot relay in the motor supplies full 
power for small as well as large control 
movements. Thus full air pressure is avail- 
able at all times to move the shutters, and 
not only when the thermostat is completely 
off the control point and struggling to 
maintain the temperature. 


Train Radio Pack-Set 


A portable two-way FM, VHF radio pack- 

set has been designed by the Radio Division 

of the Bendix Aviation Corporation, Balti- 

more, Md., to extend end-to-end railroad 

voice communications to the track-side. 

The set which bears the designation MRT- 

2B has a self-contained rechargeable power 
supply and is a compact unit which is 
to be carried by a shoulder strap so that 
the metal case hangs on either hip. The 
36-in. antenna which retracts into the case 
is designed so that the equipment is turned 
“on” when the antenna is completely ex- 
tended. When not in use, the antenna 
retracts into the case and the radio set is 
automatically turned “off.” The antenna 
when fully extended is a half-wave type at 
the railroad radio frequencies, namely 158.25 
mc.-to 161.97 mc. 

The all-over size of the case is 1]%¢ 
in. high by 8% in. wide by 4e in. deep. 
The weight including power supply and 
handset is 15 Ib. 2 oz. Both the transmitter 
and receiver are crystal controlled and are 
especially designed for use with the Bendix 
two-way train radio units. Both sets are 
built on a single small chassis using nine 
miniature type tubes. 

The receiver utilizes a super-heterodyne 
circuit to obtain maximum sensitivity and 
gain. The transmitter is activated by a 
push-to-talk button on the earphone, and 
the circuit is so designed that filaments of 
the receiver are not in use when the trans- 
mitter is in operation and vice versa. This 
saves current and provides for economical 
use of the portable power supply. 

The power supply may be easily and 


The pack-set 
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quickly removed tor recharging. It con- 
| gists of a completely enclosed band of min- 
: | iature non-spillable storage batteries which 
activate a tiny dynamotor, designed for a 
é-volt input and a 100-volt output. The 
filaments operate from a 1%-volt source. 
The battery is enclosed in a metal box 
which is ventilated with an external escape 
| yent so that no fumes accumulate within 
the enclosed case. 
Each pack-set may be equipped with two 
power-supply units so that when the pack- 
A set is returned to the caboose, the battery 
may be removed from the carrying case and 
recharged, while the second set of batter- 
ies provide for continued operation. This 
arrangement assures from two to three 
hours constant usage with several hours 
intermittent usage. Recharging may be 
done from either a.c. or d.c. sources. 
Approximately one mile solid communi- 
cation is normally obtained in pack-set to 
mobile or fixed station operation. The 
unit may be used in any weather. 


C High-Velocity 
`| Air Filter 


An all-metal cleanable air filter, designed 
to perform efficiently at an approach veloc- 
ity of 432 ft. per min. and pass 1,200 cu. 
ft. per min. through a 20-in. by 20-in. filter 


The Agitair 


FM filter made of layers of 
expanded metal 


panel, is being offered by Air Devices, Inc., 
17 East Forty-second street, New York 17. 
The media consists of layers of expanded 
metal so disposed as to induce turbulent 
cyclonic action of the air within the filter, 
thereby creating a centrifugal wiping action 
against all viscous surfaces of the media. 
It is claimed that the filter operates at 
high velocities with sustained low resistance 
to air flow, and has both great dust holding 
capacity and high dust holding efficiency. 
The all metal parts are ruggedly con- 
structed to withstand the mechanical abuse 
of cleaning, with frames made of cold- 
rolled steel and arc welded to assure long 


Railway Mechanical Engineer 
WAY, 1947 


life. Easily removed for "cleaning and 
servicing, the filter can be quickly rein- 
stalled to peak efficiency. 


Inside 
Tubular Micrometers 


The measurement of bores without re- 
moving boring bars is now possible with 
the tubular over-the-bar inside micrometers 
manufactured by the Tubular Micrometer 
Co., St. James, Minn. This precision 


measuring device is used to determine 
bore sizes over or around center obstruc- 
tions. 


It is not necessary to remove the 


It is unnecessary to remove the boring bar to 
take measurements with the tubular inside 
over-the-bar micrometers 


boring bar nor to disturb the cutter set- 
tings. The reading is taken with the 
micrometer placed around the bar in the 
correct measuring position. 

These inside micrometers are made with 
hollow-box type steel frames, and embody 
the rigidity of tubular construction plus 
a saving in weight. Because of this struc- 
tural lightness, the micrometers are easy 
to handle. Feather-touch feel is obtained 
since operator effort is reduced to a mini- 
mum even with the large units. 

All frames have a vacuum in the center 
to insure minimum expansion and con- 
traction, and to dissipate hand heat. The 
frames are hydrogen brazed and plated with 
copper, nickel and heavy chrome to resist 
wear and perspiration. The spindle is made 
of hardened and ground tool steel. Microm- 
eter threads are ground from the solid and 
lapped to a true fit with the barrel. Gradu- 
ations on the barrel and thimble are suffi- 
ciently large to insure easy reading. 
Should the micrometer become worn 
through excessive service, there are three 
points where it may be adjusted for wear: 
the spindle bushing, the mandrel and the 
thread, as well as at the reading. 

The standard range of sizes of this 
instrument is from 8 in. to 28 in., and will 
cover bar diameters from 4 in. to 8 in. 
Each micrometer will fit over a variety 


of bar sizes. Thus, the 13%-in. to 18-in. 
set shown will cover any bar up to 7% in. 
in diameter. Mandrels in %-in, steps will 
fit any bøte diameters within the estab- * 
lished range. Special tubular micrometers 
for larger size bores may also be obtained 
upon application. 


Sodium Lamps 
With Greater Life 


Sodium lamp life ratings of 4,000 hours for 
intermittent burning and 8,000 hours for 
constant burning have been announced by 
the Lighting Division of the General Elec- 
tric Company. This represents double the 
life ratings specified when the sodium lamp 
was first introduced. 

Sodium lamps, which emit an amber 
(caution) light, can now be expected to 
give approximately nine months’ to one 
year’s service. This is an increase of one- 
third over the previous 3,000-hour burning 
rate, and results in a saving in the cost 
and servicing of sodium installations. The 
price of the lamp has not been increased. 

The sodium lamp is now serving effec- 
tively for the lighting of highway-railroad 
grade crossings. 


Neon-Glow Voltmeter 


A midget Neon-glow meter called the 
Mini-Volt, that indicates a.c. or d.c. volt- 
ages over a wide range, has been an- 


nounced by Industrial Devices, Inc., Edge- 
water, N. J. It is a simple meter of prac- 
tical accuracy which has only one hand- 
operated moving part and is, therefore, a 


When the knob indicator is turned up to a 
reading corresponding to the applied voltage, 
the glow is extinguished 


rugged meter. Since it employs a Neon- 
glow tube and high resistance, it is vir- 
tually burnout-proof. It is housed in a 
Bakelite case and provided with 12-in. 
flexible test leads „with prods. Calibrated 
for use on a.c. from 65 to 660 volts, with an 
impedance of approximately 1% megohm, 
it is operated merely by turning the knob 
until the neon glow extinguishes, where- 
upon the voltage is read directly off the 
scale. For d.c., which is indicated when 
only one electrode of the neon indicator 
glows, the reading is multiplied by 1.15. 
Because of its high impedance value, it may 
be used to measure plate voltages in radio 
work and for checking leakage. 
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understanding that he was to be relieved 
as soon as a successor could be chosen. 
Judge Fletcher, former A. A. R. vice- 
president and general counsel and more 
recently vice-president—research, will not 
return to the latter position, but will con- 
tinue as special counsel for the association 
in the so-called Georgia and Lincoln anti- 
trust cases, and will bring to a conclusion 
by July 1 the work of the Railroad Com- 
mittee for the Study of Transportation, 
of which he is chairman. 


William T. Faricy Becomes 
A. A. R. President 


Wikia T. Faricy, vice-president and 
general counsel of the Chicago & North 
Western, was elected president of the As- 
sociation of American Railroads at a March 
28 meeting of the board of directors in 
Washington, D. C. He assumed office on 
April 1 as successor to R. V. Fletcher, 
who had served since the death on Novem- 
ber 12, 1946, of John J. Pelley, with the 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the April Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Canadian Pacific ; : ONEEN 13 1,000 hp. Diesel-elec. switch ... American Loco. Co. 
Chicago, Indianapolis & Louisville .. 7 1,500-hp. Diesel-elec. road 7 

type switch. ................ American Loco. Co. 
6 1,500-hp. Diesel-elec. road , 
type switch, o aaa Electro-Motive 
2 1,500-hp. Diesel-elec. road 
type switch.-.........0...... Fairbanks, Morse 
Chicago, Milwaukee, St. Paul & 7 g i 
Paciie’ secs aporo i = 4 2,000-hp. Diesel-elec., A units... Fairbanks, Morse 
Kansas City Southern ............ 4 2,000-hp. Diesel-elec., A units... Fairbanks, Morse 
Southern ww. ee 3 6,000-hp. Diesel-elec. frt. .... Electro-Motive 
4 1,500-hp. Diesel-elec. switch .... Electro-Motive 
Freicut-Can ORDERS 

„Road No. of Cars Type of car Builder 
Atchison, Topeka & Santa Fe...... 500 $0-ton auto box  ...... .. Pressed Steel Car 
Belt Railway of Chicago TONIT 50 70-ton hopper e E eLA General-American 

. 20! 30-ton cabooses .............. Internat’ 
Canadian National ....... 500 50-ton automobile .............. Canadian Car & Fdry. 
1,500 50-ton box ............. ......Canadian Car & Fdry. 
250 50-ton ore... 8... eee National Steel Car 
150 70-ton covered hoppers ...... . National Steel Car 
500 50-ton box ................005 National Steel Car 
1,700 $0-ton box ................00.0. Eastern Car 
Canadian Pacific ....000 2.0000... 1,750 $0-ton box .................... Canadian Car & Fdry. 
750 50-ton box... we eee eee National Steel Car 
120 50-ton automobile ........... . National Steel Car 
100 70-ton covered hopper . . National Steel Car 
325 50-ton refrigerator .......... National Steel Car 
50 Caboose ded wichaha, S . Company _ Shops 
250 70-ton hopper ................. Eastern Car 
Chicago & North Western ........ 1,4002 50-ton box ............ AA American Car & Fdry. 
Cudahy Packing Co. ............. 150 40-ton refrigerator Reds ... Company Shops 
Denver & Rio Grande Western.... 500 50-ton gondola ............... Pressed Steel Car 
Fruit Growers Express Co......... 1,100? 40-ton refrigerator ............ Company Shops 
Detroit & Mackinac .............. 25 50-ton hopper ............. e 
10 70-ton covered hopper ....... Genera! American 
Kansas City Southern ESET ET, 400 50-ton box ........ 0.0.0... eee Pullman-Standard 
New York, New Haven & Hartford 1,000 50-ton box ion 06... eee Pullman-Standard 
Northern Pacific Me foie Mean A 1,000 50-ton box . ........0....... .Company_ Shops 
Southern 00.00 eee 3,000 50-ton box .. Reg seo akan Pullman-Standard 
1,000 50-ton hopper D Ai heh AREE -American Car & Fdry. 
150 70-ton covered hopper .......... Pullman-Standard 
Southern Pacific 5004 70-ton flat... ...... American Car & Fdry. 
1004 70-ton gondola ........... ..Company Shops 
Wabash 300 50-ton box ... ......... ..Company Shops 
FREIGHT-CAR INQUIRIES 

Road No. of Cars Type of car Builder 
Chesapeake & Ohio ............... 3,000 Hopper rerasane ae a a a LER E OOO RUM 
Missouri-Kansas-Texas ............ 500 70-ton hopper eeoa ieo ho aeae i cee EES DaS x 
New Jersey, Indiana & Illinois... 100 $0-ton automobile aa araia AANA i% 
New York Central ...... mios era 2,000 50-ton box ........... EEEE EE ENE E ES 
Union Pacific 400 70-ton covered hoppers ...........-50 00-00 ce eee eee 


1 Delivery received. 

2400 for the Chicago, St. Paul, Minneapolis & Omaha. 

3 Contemplated. 

*The item in the April issue reporting that the Southern Pacific had ordered 100 gondolas from the 
General American Transportation Corporation was in error in that the osder placed with that company 


was for 100 70-ton covered hoppers. 

NotEs:—Clinchfield.—The Clinchfield has purchased 6 steam locomotives of the 4-6-6-4 type. Built 
for the United States government by the American Locomotive Company in 1943, the engines had 
been leased to the Denver & Rio Grande Western. , 

New York, New Haven & Hartford.—The New Haven has received permission from the United 
States district court at New Haven, Conn., to spend $9,900,000 for new equipment. Permission was 
granted the New Haven to purchase 10 steel multiple-unit motor passenger cars and 36 trailer pas- 
senger Cars at a total cost of $3,600,000 and 1,000 steel box cars costing $3,900,000 and to rehabilitate 
40 multiple-unit cars and 64 trailer cars at a cost of $2,400,000. 

Union Pacific—Three hundred Union Pacific stock cars will be reconditioned and equipped with 
Timken roller bearings and stcel wheels in the road's own shops at a cost of more than $300,000. 

Chicago & North Western.—According to R. L. Williams, president of the C. & N. W., the road’s 
“1947 budget calls for acquisition of a substantial amount ot new passenger and freight equipment. 
Equipment which has been authorized for purchase, but not yet placed on order, consists of 21 Diesel 
switching locomotives and 1,400 box cars. In addition, we now have on order 78 streamline passenger 
cars of which 16 are sleepers; 19 2,000-hp. and one 1,000-hp. Diesel-electric passenger locomotives; 
eight 4,500-hp. Diesel-electric freight locomotives; seven 1,500-hp. Diesel-electric freight locomotive 
units and 140 70-ton covered hopper cars. All this new equipment will cost approximately $25,500,000.” 
Mr. Williams explained that, in addition, 500 steel hopper cars will be rebuilt by the line at its Winona 
(Minn. ), shops, which work is already in progress. 
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- NEWS 


R. S. M. A. Prepares for June 
Conventions 


Tue Railway Supply Manufacturers As- 
sociation, which will have charge of the 
great exhibition in the Convention Hall 
at Atlantic City during the Mechanical 
Division and Purchases and Stores Divi- 
sion, A. A. R., meeting, June 23-28, is 
making splendid headway in its prepara- 
tions. The officers are: President, Norman 
C. Naylor, American Locomotive Company, 
New York; vice-president, C. W. Floyd 
Coffin, Franklin Railway Supply Company, 
New York, and secretary-treasurer, A. W. 
Brown, Room 1424, 30 Church St., New 
York 7. 

The chairmen of the various committees 
are: Exhibit Committee, C. W. Floyd Cof- 
fin; Finance Committee, Charles J. Nie- 
man, Pittsburgh, Pa.; Badge Committee, 
Raymond P. Townsend, Johns-Manville 
Sales Corporation, New York; Hotel 
Committee, Carter P. Whitcomb, Griffin 
Wheel Company, Chicago; By-Laws Com- 
mittee, E. J. Fuller, Hunt-Spiller Manufac- 
turing Company, South Boston, Mass.; 
Canadian Committee, Webb G. Krauser, 
Canadian Cardwell Corporation, Montreal, 
Que.; Foreign Relations Committee, 
Charles W. Wright, Pullman-Standard Car 
Export Corporation, Washington, D. C.; 
Entertainment Committee, Joseph E. 
Brown,.Magnus Metal Corporation, New 
York; Enrollment Committee, M. K. Tate, 
Lima Locomotive Works, Washington, 
D. C.; and Transportation Committee, 
C. C. Bailey, General Electric Company, 
Schenectady, N. Y. 


Weil Becomes A.R.S.A. Secretary 


C. F. We, sales representative of the 
American Brake Shoe Company, at Chi- 
cago, has been elected secretary of the 
Allied Railway Supply Association, suc- 
cecding Joseph F. Gettrust, deceased. 


Foundrymen Award Medals for 
“Meritorious Service” 


Tue American Foundrymen’s Associa- 
tion, technical society of the castings in- 
dustry, during its annual convention at 
Detroit, Mich., April 28 to May 1, awarded 
four “meritorious service” gold medals and 
two honorary memberships. Among the 
medal recipients were: Russell J. Allen, 
metallurgical engineer of the Worthington 
Pump & Machinery Corp., Harrison, N. J.. 
cited “for his earnest and unceasing contri- 
butions toward the advancement of gray 
iron technology ;” Dr. Richard A. Flinn. 
metallurgist, Mahwah (N. J.) research 
group of the American Brake Shoe Com- 
pany named for the Peter L. Simpson 
medal, in recognition of “outstanding” work 
during the past year “in the field of chilled 
and white irons ;” and Harry M. St. John, 
brass foundry and forge shop superinten- 
dent of the Crane Company, Chicago, 
awarded the Willian H. McFadden medal 
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for “outstanding work in the field of non- 
ferrous castings research over a period of 
many years.” 


Defective Coupler and Brakes 
Cause of Car Runaway 


A DEFECTIVE coupler, defective air-brake 
equipment, and a defective hand brake 
caused the February 28 accident wherein 
the thirteenth and last car of the Pean- 
sylvania’s westbound “Sunshine Special” 
became separated from the standing train 
at the top of a grade in the Allegheny 
mountains near Gallitzin, Pa., according to 
the report of an Interstate Commerce Com- 
mission investigation conducted under the 
supervision of Commissioner Patterson. 
The runaway car, a lightweight, all-room 
sleeper, rolled down the grade eastward 
3.37 miles, where it was derailed on a 
9 deg. 15 min. curve, the derailment caus- 
ing the car to overturn and slide on its 
side until it struck a rock wall and stopped 
“practically upright.” 

The accident rested in the death of 
a Pullman porter, and the injury of 12 
passengers and one train-service employee. 
The commission’s report charged two 
violations of the Safety Appliance law. 


“Under the Safety Appliance Law,” it 
said, “all passenger-train cars are re- 
quired to be equipped with efficient hand 
brakes. The movement of the thirteenth 
car without an efficient hand brake was in 
violation of the Safety Appliance law. 
In addition, the Safety Appliance law re- 
quires all cars used in moving interstate 
trafic to be equipped with couplers which 
can be uncoupled without the necessity of 
men going between the ends of the cars. 
The coupler at the rear of the twelfth car 
could not be uncoupled by the use of 
the uncoupling lever, and the condition of 
this coupler was in violation of the Safety 
Appliance law.” 

The “Sunshine Special,” identified in the 
report as No. 3, consisted of a steam loco- 
motive and 13 cars, the ninth and thir- 
teenth (the runaway) being of “light- 
weight, high-tensile-steel” construction and 
the others of “conventional all-steel con- 
struction.” At Altoona, where a second 
engine was put on the head end to assist 
the train to Gallitzin, a terminal air-brake 
test was made. 

The train left Altoona at 3:13 a.m., and 
because of inadequate steam pressure it 
stalled about one mile east of Gallitzin. 
After a delay of about 16 min. it pro- 
ceeded to Gallitzin, where it stopped at 
3:54 am. Soon afterward the head engine 
was detached and a road air-brake test 
was made. Then, when an attempt was 
made to start the train, the rear car, the 
Pullman “Cascade Mirage,” became de- 
tached. As noted above, the car moved 
eastward out of control to its derailment 
3.37 miles east of Gallitzin. This was 
about 4:08 a. m. when the weather was 
“clear.” The report estimated that the 
car’s overturning speed on the curve in- 
volved would be about 62 m. p. h. 

The car’s light weight is 127,500 1b. and 
is 84 ft. 6 in. long between coupler pulling 
faces. It is fitted with two four-wheel 
trucks spaced 59.5 ft. between the truck 


Rall Mechanical Enginesr 
MAY, 


centers, and has clasp brakes on all wheels. 
The journals are equipped with roller bear- 
ings. 

The hand-brake equipment is of the 
horizontal-lever ratchet type provided with 
a hand-clasp latch, mounted on a staff 
through the buffer beam at the B end of 
the car (the rear end of the car in the. 
train) and ‘near the left diaphragm post. 
Among other parts of the brake, which 
the report described in detail, is a cast- 
steel pawl, slightly angular in shape, one 
end of which has a long and short tailpiece 
for the insertion of a person’s foot and the 
other end a tooth to engage the notches 
of the ratchet wheel. The pawl is provided 
with a l-in. cast-steel trunnion to which it 
is secured by a 34-in. bolt and washer. 

The hand-brake equipment applies brak- 
ing force on the two wheels at the left side 
of the B-end truck. The commission’s in- 
vestigation disclosed that the flagman at- 
tempted to stop the car by the use of the 
hand brake, but “could not force the pawl 
into position to engage the ratchet.” Ex- 
amination of the brake after the accident 
disclosed that the long tailpiece of the pawl 
was broken adjacent to the trunnion. 

“Discoloration of the metal of the pawl,” 
the report continued, “indicated that the 
break had existed during a considerable 
period of time. It appeared to have been 
broken as a result of its having been struck 
a severe blow by some metallic object. In 
addition, the trunnion was corroded to 
such an extent that the pawl could not be 
moved by striking it with a hammer. The 
hand-brake system was arranged to provide 
a braking ratio of 39 per cent of the light 
weight of the car. If the hand brake had 
been in operative condition, this accident 
would not have occurred.” 

Pennsylvania brake instructions quoted in 
the report provide that where inspectors are 
employed to make a general inspection 
of cars upon arrival at a terminal, they 
“must make a visual inspection of .. . 
hand brakes . . . and make necessary 
repairs.” The instructions say further that 
“all parts and connections of the hand 
brakes should be carefully examined and 
any necessary changes and repairs made.” 
Also, there is a rule stipulating that “a car 
having the hand brakes inoperative must 
never be the rear car of a train.” The 
equipment of No. 3 was last inspected by 
members of the mechanical force at Al- 
toona about 50 min. prior to the time the 
accident occurred, but “no defective con- 
dition was observed.” 

The air-brake equipment of the car con- 


sists of a D-22-AR control valve, a com- 
bined auxiliary, emergency, and displace- 
ment reservoir, two 16-in. by 72-in. supply 
reservoirs, a 12-in. by 10-in. brake cylinder 
mounted on each side of each truck, two 
conductor’s emergency valves, and an F-6 
relay valve, related piping and armored-type 
air hose at each end of the car. “The four 
brake cylinders of this type of brake system 
are connected to common supply reser- 
voirs,” the report continued. “After a brake 
application excessive leakage from one cyl- 
inder will deplete the supply reservoirs and 
pressure in all four brake cylinders within 
a short period. Repeated application and 
release of the train-brake system within 
a short period will deplete all reservoir 
pressures.” 

Tests of the car’s air-brake system dis- 
closed that the packing cup of the left 
rear brake-cylinder piston was ruptured. 
This condition, the report said, permitted 
brake-cylinder pressure to escape through 
the breather port and “as a result, the brake 
would release in about 34 min. after a 
20-lb. brake-pipe reduction was made.” 
The brake would release from an emer- 
gency application “after an mterval of 2 
min. 20 sec.” 

“The brake-cylinder piston-packing cup 
was of the Buna-S rubber, 12-in., snap-on 
type,” the report went on. “The packing 
cup had become disconnected from the pis- 
ton and was lying at the back end of the 
cylinder. About 60 per cent of the outer 
rim of the cup had ruptured and was de- 
tached from the central body.” Under 
the rules of this carrier, D-22 type control 
valves are required to be cleaned at in- 
tervals not exceeding 15 months. The 
air-brake equipment of the car in question 
was last cleaned and oiled at St. Louis, 
Mo., 20 months 21 days prior to the day 
of the accident, the report said, adding that 
“the components of the material of the | 
packing cup were such that the rupture 
could have occurred at any time after it 
was placed in service. The actual time 
when the rupture occurred is not known.” 

The maneuvering of the train just prior 
to the time when the car broke loose was 
described in the report as follows: “When 
the train stopped [at the apex of the grade 
at Gallitzin] the forward part was on the 
descending portion of the grade and the 
rear part was on the ascending portion of 
the grade . . . The stop was made after 
the engineer of the first engine made a 
12-lb.” brake-pipe reduction, which was not 
released until after the first engine was 
detached. The engineer of the second 


Diesel Locomotive Units in eee Class I Railways, December 31, 


Freight locomotive 


Passenger and com- 
bination passenger 
and freight 


units locomotive units Total 

Horsepower No. Total hp. No. Total bp. No. Total hp. 
33000) 5265 aa ete eed ‘ 1 3.000 ee ed bret 1 3.000 
2,000 ... 5 10,000 485 970,000 490 980.000 
1,8 sst. ke eeu ks 37 66,600 37 06.600 
1,182 1,612,050 150 213,240 1,332 1,825,290 

20 weed baddest 19 22,800 19 22.8 
40 40,000 24 24,000 64 64,000 
22 10,900 6 3,960 28 14,860 
Total road locomotive units .. 1,250 1,675,950 721 1,300,600 1,971 2,976,550 
Switching locomotive units .... (Averaging approx. 820 hp. per unit 2,608 2,137,520 
Total road and switching locomotive units ...........0..c cece etree eee enee 4,579 $,114,070 


Note:—$30 Diesel locomotive units of 407,510 hp. are estimated to be in service on switching and 


terminal companies and on Class II and III railroa 
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engine encountered difficulty in placing 
the double-heading cock on his engine in 
open position. About 2 min. elapsed before 
he released the train brakes, after which 
he recharged the brake pipe and then a 
full-service brake-pipe reduction was made 
to test the brakes. Then the brakes were 
released. When the engincer attempted 
to start the train it was necessary to re- 
verse the engine to close the slack. Then, 
when a forward movement was started, the 
brakes became applied in emergency. Im- 
mediately afterward it was discovered that 
the rear car had become separated from 
the twelfth car... .” 

The twelfth car was a conventional-type 
all-steel Pullman, equipped, like the thir- 
teenth, with swivel-shank, A. A. R. Type 
T tight-lock couplers at each end. The 
rear coupler of the twelfth car was cast 
in June, 1943, and the last shop inspection 
was made at Sunnyside yard, N. Y., on 
December: 20, 1946. Both cars were as- 
semb'ed in the train at Sunnyside about 
7 o'clock in the evening before the acci- 
dent, and the equipment was inspected at 
Harrisburg and Altoona. The commission’s 
investigation disclosed that the top portion 
of the rotary lock-lifter of the rear coupler 
of the twelfth car was broken at the rotor, 
154 in. below the point where it rested 
upon the trunnion. 


PittssurGH Pirate GLass COMPANY.— 
Edward C. Hyland, director of commercial 
research-industrial finishes, for the Pitts- 

_ burgh Plate Glass Company, has retired 
after 48 years’ service with the firm. 
eo 

STANDARD RAILWAY EQUIPMENT Com- 
pany.—W, E. Bikle, formerly of the San 
Francisco, Calif., office of the Standard 
Railway Equipment Company, has been 
appointed assistant vice-president, eastern 
territory, with headquarters in New York. 
J. H. Schroeder, formerly of the New York 
office, has been @ppointed manager of the 
San Francisco office. 

eo 

ALLIS-CHALMERS MANUFACTURING COM- 
paANny.—a. D. Robertson, formerly assis- 
tant manager of sales and engineering of 
the Electrical section at the Norwood, 
Ohio, works of the Allis-Chalmers Manu- 
facturing Company, has been appointed 
manager of the company’s district office at 
Tampa, Fla., succeeding the late Berrien 
Moore. 

+ 

MINNEAPOLIS-HONEYWELL REGULATOR 
Co.—L. M. Morley has been elected a vice- 
president of the Minneapolis-Honeywell 
Regulator Company, with headquarters at 
Philadelphia, Pa. 

+ 

RaysBestos-MANHATTAN, INc. — George 
W. Marshall, Jr. has been appointed gen- 


eral sales manager of the asbestos products - 


division of Raybestos-Manhattan, Inc., with 
headquarters in Chicago. Mr. Marshall will 
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“Discoloration of the metal of the rotary 
lock-lifter indicated that the break had 
existed during a considerable period,” the 
report continued. “It apparently had 
broken as a result of a severe blow on the 
gusset section, which was somewhat flat- 
tened. An improvised split-key had been 
inserted in the tell-tale hole of the lift- 
toggle and, because of the light construc- 
tion of this key, it had drawn into the 
lock-block cavity. After the accident the 
knuckle of the coupler at the west end of 
the thirteenth car was found in open posi- 
tion, as a result of bent skirting of the car 
having forced the uncoupling lever to 
raised position during the derailment. The 
couplers of both cars were gaged for 
height, contours and gathering arms, and 
the measurements were within the re- 
quired specifications. The anti-creep fca- 
tures of both couplers were in good condi- 
tion. The lock of the coupler of the 
thirteenth car could not be raised by the 
hammer-and-bar method of test. The lock 
of the rear coupler of the twelfth car could 
be raised by this test, because of the broken 
lock-lift lever... . Because of the broken 
lock-liit lever, which nullified the anti- 
creep features, the slack closures made dur- 
ing the attempt to start the train at Gallit- 
zin resulted in the knuckle lock at the 
rear of the twelfth car becoming opened.” 


Supply Trade Notes 


continue as general manager of the asbestos 
textile and packing division and, in addition, 
will direct the sales activities of the equip- 


“ment sales division. 


+ 
Josepu T. Ryerson & Son.—Park San- 
derson has been appointed manager of the 
Boston, Mass., plant of Joseph T. Ryer- 
son & Son to succeed Herbert C. Wills, 
who is retiring. Albert J. Bauer has been 
appointed sales representative in the Rocky 
Mountain states. District sales office head- 
quarters are maintained in the Denver Na- 
tional building, Denver, Colo. E. F. Wood, 
formerly in charge of the Denver office, has 
been appointed manager of the work order 
department at the Los Angeles, Calif., steel- 
service plant. 
+ 


Lanpis Toot Company.—A. J. Jones has 
been appointed to the field engineering serv- 
ice department of the Landis Tool Company. 
Mr. Jones will work in New England 
through Stedfast & Roulston, Inc., distribu- 
tors for that territory. 

> eo 

Snap-on Toots Corroration.—Snap-on 
Tools Corporation of Kenosha, Wis., has 
opened a branch office at 210 South Poplar 
street, Charlotte, N. C. George Wetts, 
formerly at the Jacksonville, Fla., branch, 
will manage the new office. 

+ 

Lovce & SuiprLeEyY Co—The Lodge & 
Shipley Co., Cincinnati, Ohio, has acquired 
the turret-lathe and hand-screw-machine 
business of the Acme Machine Tool Com- 


Shop Improvements 


Chicago & North Western—One of the 
largest C. & N. W. improvement projects 
planned for 1947 is the construction of a 
$1,500,000 Diesel locomotive servicing and 
repair shop at the road’s facilities located 
at Keeler and Kinzie streets in Chicago. 
to comprise all facilities for the servicing 
and repair of the increasing number of 
Diesels in service on the road. 


Miscellaneous Publication 


“FINISHES FoR ALUMINUM.” — Techni- 
cal Editorial Service, Reynolds Metals 
Company, 2500 South Third Street, Louis- 
ville 1, Ky. “Finishes for Aluminum,” a 
book in two sections. Nominal price $2 
Section One describes some of the proper- 
ties of aluminum and then details cleaning 
treatments, mechanical surface finishes. 
chemical surface finishes, electrolytic oxide 
finishes, electroplated coatings, paint appli- 
cation methods, paint coatings, special fin- 
ishes, etc., and concludes with a discussior: 
of the various controls and tests. Sectior: 
Two, a loose-leaf book, describes in detail 
materials, equipment, solution preparation, 
procedure and control for over 30 of the 
most widely used finishing processes. 


pany, also of Cincinnati, the companies have { 


jointly announced. 
+ 

NATIONAL MALLEARLE & STEEL CASTINGS 
Co.—Stowell C. Wasson, manager of the 
National Malleable & Steel Castings Com- 
pany’s two Chicago works at Cicero, Ili., 
and Melrose Park, has been elected a direc- 
tor to succeed the late Charles H. McCrea. 
John R. Kingman, sales agent at the 
St. Louis, Mo., office of the National Mal- 
leable & Steel Castings Co., has been trans- 
ferred to the Richmond, Va., office, where 
he will work exclusively on sales develop- 
ment in the southeastern territory. 


WavukesHa Motor Company.— The 
Waukesha Motor Company has made the 
following personnel changes in its railway 
division: Paul W. Mantz, formerly super- 
visor of the parts service department, has 
been transferred to field sales and service 
for the northerm and eastern accounts, and 
Harald Derus, formerly of the engineering 
department, has been assigned to field sales 
and service, covering the southern and west- 
ern accounts, both with headquarters at 
Waukesha, Wisc. William J. Bahr, formers 
assistant supervisor of the parts service 
department, has been appointed supervisor 
of that department, and William Cultice 
will coordinate field service ‘activities ir 
addition to his regular duties as laboratory 
supervisor. F. A. Fosdal, former fielt 
service supervisor, has resigned to enter 
business for himself. M. IWW. Tietse, ior- 
merly with the Harnischfeger Corporatio. 
has been appointed electrical engineer. 


Raliway Mechanical Engiree’ 
MAY. 194° 


46 SAFETY RECORD SHOWS MORE GAINS 
FOR CHILLED CAR WHEELS 


——— 


AN K ENS ane 
ie el 


F reight car miles — millions on millions of them — tell the factual 
story of greater chilled car wheel performance than ever before. 


Figures on I.C.C. derailments for 1946 show 130,000,000 car miles 
per derailment due to car wheel failure. This record compares with 
107,000,000 in 1940; with 89,000,000 in 1935; with 53,000,000 in 
1930 and 27,000,000 in 1926. 


Here’s what this means. Even with the increased loads and increased freight 
speeds of recent years, the relative'number of chilled wheel failures last year 
was approximately only one-fifth of what it was a score of years ago. 
Whar’s behind this better safety record? Improvements in design and 
manufacture. Improvements on the part of AMCCW and the individual 
initiative of its members. Uninterrupted effort by Association and members 
alike will be maintained so that even further improvements can be expected 
in chilled car wheels and the safety records they will achieve in the future. 


445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. : Ea 
American Car & Foundry Co. * Canadian Car & Foundry Co. . Griffin Wheel Co. ` 
Marshall Car Wheel & Foundry Co. * Maryland Car Wheel Co. * New York Car Wheel Co. - ` 
Pullman-Standard Car Mfg. Co. * Southern Wheel (American Brake Shoe Co.) =- 7 


t 
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FarrBANKS, Morse & Co—John F, 
Marquitz has been appointed assistant 
manager of the Railroad Division of Fair- 
banks, Morse & Co., Chicago. Mr. Mar- 


J. F. Marquitz 


quitz, who succeeds John S. King now 
manager of the company’s Chicago branch, 
was for several years manager of the com- 
pany’s Seattle, Washington, Branch House. 
Prior to that he had been with the Dallas, 
Tex., organization and with the company’s 
Stoker Division. 
@ 

Unton Assestos & Russer Co.—The 
Union Asbestos & Rubber Co. has acquired 
all of the capital stock of the Carolina As- 
bestos Company, which is engaged in the 
manufacture of asbestos textiles. Carolina 
Asbestos will continue to operate under the 
direction of its present management. C. H. 
Carlough, president, and T. S. Sadler, vice- 
president. 

+ 

CHampion Rivet Company.—Thomas J. 
Lawless, formerly sales manager of the 
Champion Rivet Company, has been elected 
vice-president in charge of sales. 


HuntT-SPILtER MANUFACTURING Cor- 
PORATION.—F, W. Lampton, formerly gen- 
eral sales manager, was elected vice-presi- 
dent and general sales-manager, and D. F. 


F. W. Lampton 


Hall, western sales manager, was elected 
vice-president and western sales manager at 
the annual meeting of the Hunt-Spiller 
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Manufacturing Corporation. All other 
officers of the firm remain the same. 

F. W. Lampton began his carrer in 1907 
as a machinist apprentice in the employ of 
the St. Louis-San Francisco at Fort Scott, 
Kan., and was a machinist from 1912 to 
1915 when he became master mechanic of 
the Arcadia (Kan.) Coal & Mining Co. 
In 1917 he returned to the St. Louis-San 
Francisco, serving, successively as night 
enginehouse foreman at Pittsburg, Kan.; 
and general foreman at Wichita, Kan.; 
Thayer, Mo., and at south shops, Spring- 
field, Mo. Mr. Lampton became associ- 
ated with Hunt-Spiller in 1926 as rep- 
resentative in the southwest territory. He 
was appointed assistant sales manager in 
1941, sales manager in 1942, and general 
sales manager in 1946. 

D. F. Hall served his apprenticeship as 
a machinist in the Dubuque, Iowa, shops 
of the Chicago, Milwaukee, St. Paul & 
Pacific. During World. War I he was a 
member of the air corps and upon returning 
to the Milwaukee at the end of the war 
became enginehouse foreman at Ottumwa, 


a ay 


D. F. Hall 


Iowa. In 1924, he was appointed sales 
and service engineer for the Stover Manu- 
facturing & Engine Co., Freeport, Ill. In 
February, 1928, he became a representative 
of Hunt-Spiller in the northwestern terri- 
tory and in June, 1945, was appointed 
western sales manager. 
+ 
Erectrro-Morive Division, GENERAL Mo- 
TORS CorPorATION.—Milton La Riviere has 
been appointed regional manager, St. Louis 
(Mo.) region, of the Electro-Motive Divi- 
sion, General Motors Corporation, succeed- 
ing G. E. Anderson, who has retired. Rob- 
ert E. Hunter has been appointed district 
sales manager of the firm’s Chicago region. 
+ 


STANDARD STOKER CoMPANY.— The 
stockholders of the Standard Stoker Com- 
pany have approved the merger with the 

* Read Machinery Company, York, Pa., 
which will be operated as the Read Ma- 
chinery division. Charles J. Surdy, vice- 
president, export sales, with headquarters 
at New York, has been appointed vice- 
president, stoker sales and development; 
Joseph B. MacKenzie has been appointed 
works manager and chief engineer, and 
Elmer F. Seibel has been appointed mechan- 
ical engineer at Standard’s Erie, Pa., plant. 


NATIONAL STEEL CAR CORPORATION. —A. 
P. Shearwood has been appointed general 
sales manager of the National Steel Car 
Corporation of Montreal, Que., and Ham- 
ilton, Ont. Mr. Shearwood joined the en- 
gineering department of the compnay in 


A. P. Shearwood 


1932 at the Hamilton office. In 1934, he 
was transferred to the Montreal office and 
in 1937 was appointed mechanical assistant 
to the president. 

+ 


RUST-OLEUM CORPORATION. —Walter R. 
Collins of Collins Oil & Manufacturing 
Co., New York, has been appointed a repre- 
sentative of the Rust-Oleum Corporation, 
to handle certain railroad accounts on the 
east coast. His headquarters will be at 
90 West street, New York. 

+ 


SUPERHEATER Company.—P. D. Blanch- 
ard, S. L. Brownlee, and L. R. Bryan have 
been appointed district representatives in 
charge of sales and service, and F. C. Wid- 
mayer special representative of the Super- 
heater Company. All have headquarters 
at Chicago. Pi 


AMERICAN WELDING & MANUFACTURING 
Co.—Edwin E. Van Cleave has been ap- 
pointed sales engineer, railway equipment 
division, of the American Welding & 


Edwin E. Van Cleave 


Manufacturing Co., Warren, Ohio. Mr. 
Van Cleave will handle railroad equipment 
applications in the Chicago district from 
headquarters at 332 South Michigan Ave. 
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DURING the past 5 years the Nickel Plate has built up its fleet 


of Lima-built 2-8-4’s until it now numbers 55. 


This long term view of traffic problems has enabled this railroad . 
to maintain the necessarily fast schedules required by today’s 
freight demands . . . demands that not only call upon speed but 
also put a premium on ability to handle maximum payloads at a 


maximum of efficiency and economy. 


yo UMA ~ 


LIMA LOCOMOTIVE WORKS AQE INCORPORATED, LIMA, OHIO 


May, 1947 
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AMERICAN Locomotive Co—R. Tom 
Sawyer has been appointed manager of the 
research department of the American Lo- 
comotive Company, with headquarters at 
New York. 

R. Tom Sawyer, has been associated with 
the firm since 1930. Gas-turbine locomo- 
tives are a specialty of Mr. Sawyer, who 
also initiated research on, and the testing of, 


R. Tom Sawyer 


pulverized - coal - burning pilot plants at 
Alco’s Dunkirk, N. Y., plant. In recent 
years, he has been active in designing and 
developing the new line of Diesel-electric 
locomotives which Alco and the General 
Electric Company introduced last fall. Be- 
fore joining Alco, Mr. Sawyer for seven 
years was engineer on gasoline and Diesel- 
electric railroad equipment in this country 
and Australia for General Electric’s serv- 
ice and engineering department. He has 
written “The Modern Gas Turbine” and is 
co-author of the recently published “Ap- 
plied Atomic Power.” 

+ 

DAMPNEY COMPANY OF AMERICA.—The 

Dampney Company of America has ap- 
pointed the Combustion Equipment & In- 
sulation Co., 1900 Euclid avenue, Cleveland, 
Ohio, as agent in the Cleveland area for 
the sale of Apexior and Thur-ma-lox pro 
tective coatings. 

+ 

H. K. Porter Company.—Koland E. 

Nelson has been appointed manager of the 
Chicago office of: the H. K. Porter Com- 
pany, to succeed George L. Green. Mr. 
Nelson was formerly sales engineer, serv- 
ing the St. Louis, Mo., territory. 

+ 


AIr Repucrion Company. — Herman 
Van Fleet, Jr., former assistant to the 
manager of the New York district, has been 
appointed manager of the New England dis- 
trict, of the Air Reduction Company, with 
headquarters in Boston, Mass. Mr. Van 
Fleet will cover Maine, Vermont, New 
Hampshire, Massachusetts, Rhode Island 
and the eastern third of Connecticut. He 
also will be in charge of the company’s 
plants at Boston, South Portland, Me., and 
Central Falls, R. I. Emmett W. MacCorkle, 
Jr., former assistant manager of the gas 
sales department at New York has been ap- 
pointed Portland (Ore.) district manager, 
covering Oregon, the southern half of 
Idaho and part of Washington in the vicin- 
ity of Walla Walla. L. A. Hamilton for- 
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mer assistant manager of the Seattle, Wash., 
district has been appointed as manager of 
that district which embraces most of Wash- 
ington, northern Idaho, and Montana. 


KENNAMETAL INc.— Kennametal Inc., 
Latrobe, Pa., has appointed Lawrence W. 
Guild, formerly representative and tool 
engineer, as manager of the New England 
district, Comprising territories covered by 
the company’s Hartford, Conn., Spring- 
field, Mass., and Boston offices. Mr. Guild’s 
headquarters will be at 1537 Main street, 
Springfield. 

(a 

PırrsseurcH PLATE GLass COMPANY.— 
The following changes of executive person- 
nel have been made in the merchandising 
and glass sales divisions of the Pittsburgh 
Plate Glass Company: Richard B. Tucker 
has been elected executive vice-president. 
Donald C. Burnham, formerly manager of 
plate glass sales, and John A. Wilson, for- 
merly manager of glass manufacturing, 
have been elected to newly created vice- 
presidencies. Wallace R. Harper, formerly 
manager of the Boston, Mass., warehouse, 
has been appointed manager of plate-glass 
sales to succeed Mr. Burnham, and William 
A. Gordon has been appointed mnager of 
trade sales. Marvin W. Marshall, manager 
of industrial glass sales, will assume direc- 
tion of plate and safety glass sales to all 
production accounts. Felix T. Hughes, for- 
merly assistant manager of plate glass sales, 
has been appointed manager of warehouse 
sales of plate and safety glass. 


NATHAN MANUFACTURING COMPANY.— 
Richard H. Jenkins has been elected vice- 
president in charge of sales and John D 
Spaulding, vice-president in charge of pro- 
duction of the Nathan Manufacturing Com- 
pany. - 

Richard H. Jenkins received his engi- 
neering training at the Virginia Mechanics 
Institute. He served his apprenticeship in 


Richard H. Jenkins 


the Southern Railway shops, where he 
became foreman of the air-brake and boiler 
appurtenances department in 1909. In 1911 
he was appointed assistant mechanical en- 
gineer of the Leslie Company, Lyndhurst, 
N. J. From 1913 until 1918, when he be- 
came associated with Nathan he served in 
various capacities on the Norfolk & West- 
ern. 


John D. Spaulding received his early 
training with the Chicago & North West- 
ern. After obtaining his mechanical engi- 
neering degree from Iowa State College 


John D. Spaulding 


in 1924, he joined the Collis Company, 
Clinton, lowa, where he advanced to the 
position of superintendent. In 1932 he was 
appointed works manager of Nathan 
Manufacturing. 


Trrercex, Inc.—Melville F. Peters, fot- 
merly in charge of research at Titeflex, 
Inc., Newark, N. J., has been appointed 
chief engineer and will continue to direct 
basic research on Titeflex products. Gordon 
J. Wygant, formerly sales engineer, has 
been appointed i ey sales manager. 


WESTINGHOUSE ELECTRIC CORPORATION.— 
Robert - A. Neal, vice-president of the 
Westinghouse Electric Corporation has 
been appointed general manager of the com- 
pany’s Pacific coast operations, reporting 
directly to the president. 

+ 


Cuicaco Raitroap SuppLY COMPANY.— 
The offices of the Chicago Railroad Supply 
Company have been moved to 215 West 
Ohio street, Chicago 10. 

+ s 

Evans Propucts ComMpaAny.—Kenneth 
J. Tobin has been appointed a representa- 
tive of the Evans Products Company, 
with headquarters at Chicago to promote 
sales of the railroad loading equipment 
manufactured by that company’s Loading 
division. 

é u 

DayTon MANUFACTURING COMPANY.— 
J. L. Franciscus, 4041 Park avenue, St. 
Louis, Mo., has been appointed a represen- 
tative of the Dayton Manufacturing Com- 
pany, Dayton, Ohio, in the St. Louis and 
south-central area. 

e 

DEARBORN CHEMICAL ComPANY.—Rich- 
ard C. Newth, formerly railroad service en- 
gineer of the Dearborn Chemical Company 
in the New England territory, has been ap- 
pointed chemical engineer railroad depart- 
ment, with headquarters at Nashville, Tenn. 


O. C. Duryea Corporation.—Victor 
Robert Weiss has been elected president of 
the O. C. Duryea Corporation, succeeding 
William Bierman deceased. The head- 
quarters of the company will be moved 
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WITH THE FRANKLIN SYSTEM 


OF STEAM DISTRIBUTION 
AND THE BOOSTER* 


şor the Chesapeake and Ohio 


The five new locomotives ordered by the Chesapeake & Ohio Railway 
Company from The Baldwin Locomotive Works will be equipped with the 
Franklin System of Steam Distribution and the Locomotive Booster — as 
are the five completely modernized locomotives now entering service on 
this road. 

In connection with the first of these rebuilt and streamlined locomotives, 
TRACKS, Chesapeake and Ohio Lines Magazines, has this to say: f 

“Principal departure from the mechanical design of the original 490 is 
the use of a poppet valve system, replacing piston valves. Poppet valves were 
installed to improve steam distribution, making for greater power and speed, 
smoother and faster starting, and more efficient and economical operation. 
The streamlined locomotive also is equipped with . . . a high speed booster 


to permit a swift, smooth start.” * Trade Mark Reg. U. S. Pat. Of. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK e CHICAGO o MONTREAL 


Tan DISTRIBUTION SYSTEM ° BOOSTER ° RADIAL BUFFER ° COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
ATCARAATIC FIRE DOORS * DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS * CAR CONNECTION 


» Mey, 1997 
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NEW CLEANING IDEAS 
For Further Details Write Magnus 


ony Dirt in Air Compressors readily 

to caang.: with Magnus Heavy 
Duty Cleaner. An 8-ounce per gallon solution 
at boiling will do an excellent job on dis- 
mantled compressor paii. No. 101 


Keeping Shop RRA Fit. The checking 
operations involved in the maintenance 
siop vos are all covered in the Magnus 


k on automotive cleaning—the Mag- 
nus Truck & Bus es Manual.” Ask for 
copies. No. 102 
When Bull Rings aro Hsi Hea vily Carbonized, 
the quickest, easiest meth tting them 
thoroughly clean without a ay hand work 
is to use Magnus 755 in a heated still tank, 
or, better stif, for volume production, in a 
Magnus Aja- Dip Sr. ae Machme: a8 


Any y Type of Air Filter will be thoroughly 
cleaned if the Magnusol method is followed. 
This concentra’ emulsifiable solvent is 
mixed 1 to 8 with mineral oil to make the 
cleaning solution. ‘ No. 104 


Small Utility 
Cleaning Machine 
Cuts Hand Work 


This Mag s Aja-Dip Jr. Cleaning Ma- 
chine is being used for cleaning auto- 
motive carburctors, fuel pumps and other 
small parts, using Magnus 755. 


In railroad work, this efficient clean- 
ing unit should find many. useful appli- 
cations, using #755 or any other special- 
ized Magnus Cleaner called for by the 
nature of the dirt to be removed. The 
machine has two compartments, one for 
cleaning the work, which is moved up 
and down in the cleaning solution many 
times a minute, and the other for rinsing. 
Cleaning time can be cut by as much as 
80% by this machine, which also elimi- 
nates hand work. 

Write for Bulletin 201-AJ for full 
details. 


Ending Sludge 
Troubles in Fuel Qil 


Heavy fuel oils naturally tend to build 
up sludge deposits in storage. But where 
sludge has been. allowed to accumulate, 
supply pumps begin to pull it up with 
the oil, and then the trouble begins. 
Screens clog. Valves are erratic, Burners 
carbonize. Combustion suffers. 


<> 
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$ ~ Service Representatives: in Principol Cities 
MAGNUS CHEMICALS, LTD., 4040 RUE MASSON, MONTREAL 36, Que. 


When just a few drops of epee 
Clerex per gallon of oil are added . 
whenever new oil is fed to storage . 
sludge formation is effectively stopped. 
Moreover, a slightly heavier concentra- 
tion of Clerex added to badly sludged 
tanks will disperse the sludge deposits 
already in existence. Write for the Cler- 
ex Bulletin. 


50-75% Time 

and Labor Savings 
in Cleaning 

Diesel Parts 


Using the combined effectiveness of 
Magnus 755 and the Magnus Aja-Dip Sr. 
Cleaning Machine, truly remarkable sav- 
ings in time and labor are obtainable in 
the cleaning of diesel parts. 


| BEFORE 


AFTER 


The Aja-Dip Sr. Machine supplies 


kinetic cleaning action through its pure 


ciple of moving the work up and down 
IN the cleaning solution many times a 
minute. It speeds cleaning. remarkably, 
and helps to eliminate hand work 
through its mechanical cleaning action. 
Magnus 755 has been proved by wide- 
spread usage to be the most effective 
carbonized oil remoyer available today. 

This combination is highly successful 
in cleaning railroad diesel engines and 
parts. 


Reasons for Using a 
Safe Hand Cleaner 


Infections and dermatoses caused by 
harsh hand cleaners are probably more 
prevalent in the railroad field than in 
most industries, because hands get extra 
dirty, and the temptation is great to use 
an unsafe cleaner because it works fast. 
Excessive alkalinity in a cleaner will rob 
the skin of its natural oils, leading to 
chapping, cracking and infection. Harsh 
abrasives in a cleaner will scratch and 
abrade the skin, again opening the way 
to infection and irritating cuts and 
scrapes received on the job. 

A safe hand cleaner. is only mildly 
alkaline and contains no sand or similar 
hard, jagged stouring agents. An ideally 
safe and effective material for this pur- 
pose is Magnus Hand Cleaner. It cleans 
as fast and as well as any harsh hand 
soap, but it leaves the skin soft and 
smooth, with natural oils untouched. Re- 
duced time losses due to-.infections will 
be enough to make the furnishing of 
Magnus Hand Cleaner for the use of 
employees in all washrooms a very profit- 
able investment. 


VMAGHUS Railroad Cleaners & Osby 
pos CHEMICAL COMPANY - 77 SOUTH AVE., GARWOOD, N. j) 


For additional information, use postcard, pages 51-52 


from New York to Chicago, but eastern 
representation will be maintained. Mr. 
Weiss was formerly with the General 
American Transportation Corporation for 
more than 27 years. 


ALL-STATE WELDING ALLoys COMPANY. 
—The All-State Welding Alloys Company, 
White Plains, N. Y., has announced the 
opening of an export office at 21 State street, 
New York. J. V. Cremonin has been ap- 
pointed manager of the new office. 


+ 


Jessop Stee. Company.—A. J. Fischer 
has been appointed manager of the carbide 
and cast alloy division of the Jessop Steel 
Company, Washington, Pa. Mr. Fischer 
formerly was assistant to the supervisor of 
carbide production, the Firth-Sterling Steel 
Company. x 


Eutectic WeLpING ALLoys Corpora- 
ATION.—Rene D. Wasserman, president of 
the Eutectic Welding Alloys Corporation, 
who is in charge of research and promotion 
activities, has announced the appointment 
of Albert E. Zeisel to the position of vice- 
president in charge of sales. W. Sigmundis 


is now vice-president in charge of produc- 
tion. T. H. Leston has been appointed 
chief engineer of the Corporation’s new 
New York plant. . 

Albert E. Zeisel became associated with 
Eutectic in 1944 as a field engineer for 
Virginia and the District of Washington. 
In 1945 he was appointed regional manager 
of the Mid-Western area, and on January 
1, 1946, became assistant to the president in 
charge of sales, with headquarters in the 
New York office. Mr. Zeisel, who assumed 
his position as vice-president in charge of 
sales on January 1, is a member of the 
New York Section of the American Weld- 
ing Society and the St. Louis Missoun 
Chapter of the American Society of Met- 
als. During World War II he was an as- 
sociate welding engineer at the New York 
Navy Yard. m 


Eaton MANUFACTURING CoMPANY.— 
R. H. Daisley has been elected vice-presi- 
dent and director of manufacturing, with 
headquarters at Cleveland, Ohio. H. J. 
McGinn has been elected vice-president and 
director of sales. E. D. Cowlin, resident 
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More 
-= Locomotive 
Mileage 


throu g h e The installation of Security Circulators 

minimizes honeycombing, fiue plugging 
increased | and cinder cutting, so that, when 
availa bilit y circulator-equipped, an existing locomo- 


tive can operate for longer periods more 
efficiently. 

The resulting gain in locomotive avail- 
ability means that the cost of installing 
Security Circulators will rapidly be re- 
paid through the increased earning power 


of the locomotive. 


AMERICAN ARCH COMPANY, Inc. 


S ECU-RE 


May. 1947 


NEW YORK + CHICAGO 


CIRCULATOR DIVISION 
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manager of the Reliance division of the 
company at Massillon, Ohio, has been ap- 
pointed manager of the Reliance division, 
with headquarters at Massillon. 
+ 
Joun A. RoEBLING’S Sons Company.— 
J. F. Berger has been appointed assistant 
sales manager, Woven Wire Fabrics Divi- 
+ sion, John A. Roebling’s Sons Company. 
+ 
WESTINGHOUSE AIR BRAKE COMPANY. — 
C. F. Hammer, former assistant chief engi- 
neer of the Westinghouse Air Brake Com- 
pany, has been appointed to the newly cre- 
ated position of engineering manager in 
the engineering department at Wilmerding, 
Pa. Mr. Hammer entered the employ of 
the company in 1924 as special apprentice. 
He was later appointed engineer of tests 
and in February, 1946, became assistant 
chief engineer. W. B. Renshaw has been 
ae appointed central district manager, with 
No. 11-B HEAVY DUTY J fs headquarters in Wilmerding, where he has 


PUNCH offers exceptionally served as a representative since 1927. Mr. 
large die space, can be 


tooled to handle most com- 
plicated job in a single 
pass. Tooling of punch and 
spacing table always de- 
signed to the specific needs 
of the job to be done. 


BEATTY ¢ 


RAILROAD SHOP EQUIPMENT 


PRESS BRAKE AND FLANGER, 
combination 40-ton Flanger i 
and 300-ton Press Brake | 
handles any type of plate £ | 
bending required In car and 
locomotive repairs — flang- 
ing, V-bending, forming, 
pressing and straightening. 


C. F. Hammer 


Renshaw joined Westinghouse Air Brake 
E alt Wordiae: i n al i N ; | in 1913 and previously held positions in 
Coping and Shearing tools Hie WY the commercial engineering and field organ- 
assembled in working posi- ma Ze / J ; izations of the company. F. H. Logsdon. 
tion, driven by a single mo- F $ 
tor and operated by inde- 
pendent clutches. Designed 
especially for car repair 
shops. 


HYDRAULIC BULLDOZER de- 
signed to perform a wide 
range of forming, flanging 
and bending duties in rail- 
road car shops. 


Write for complete information on the BEATTY line of 
mechanical and hydraulic punches, presses, shears 
and spacing tables. 


ET tee sé vee i ERE | W. B. Renshaw 
ays | former representative in the industrial di- 
| vision of the central district, has been ap- 
pointed to succeed Mr. Renshaw in the 

central district. 

MACHINE & MFG. COMPANY = George L. Cotter, whose appointment as 
HAMMOND , INDIANA | western manager of the Westinghouse Air 
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i Powering Baltimore & Ohio’s fleet of feature trains, these 22 
General Motors Diesel locomotives, ranging from 1,800 to 
4,000 horsepower, have met their assigned mileage 96.3% of 
the time — averaging 19,149 miles a month per unit. 


Poformare Records or Ballinou x Oho Baileed 


1-38 
1-38 


Miles 


1,918,127 
1,936,349 
2,013,908 
1,982,744 
2,022,246 
2,043,546 
1,452,362 
1,514,170 
1,541,116 
1,159,080 
1,258,725 
1,382,553 
1,362,575 
449,079 
453,911 
277,478 
279,655 
288,109 
277,856 
280,775 
324,378 
330,887 


24,549,629 


GENE 


RAL 


LOCO 


Miles 
Assigned 


2,029,654 
2,035,562 
2,106,784 
2,065.641 
2,115,802 
2,131,764 
1,558,135 
1,578,446 
1,590,904 
1,181,045 
1,268,358 
1,402,327 
1,400,233 
473,015 
461,455 
289,570 
283,683 
289,901 
285,472 
284,359 
326,170 
332,679 


25,490,959 


Miles Operated % 
per Month Availability 
17,874 94.5 
18,144 95.1 
18,647 95.6 
18,359 96.0 
19,633 95.6 
19,840 95.9 
19,110 93.2 
19,923 95.9 
20,278 96.9 
17,300 98.1 
19,072 99.2 
20,948 98.6 
20,645 97.3 
19,525 94.9 
19,735 98.4 
17,342 95.8 
17,478 98.6 
19,207 99.4 
18,524 97.3 
18,718 98.7 
21,625 99.5 
22,059 ` 99.5 
423,986 96.3 
*Miles assigned figures not avail- 


OTORS W 


OTIVES 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS 


LA GRANGE, ILL. 


able until February 1938, and 
miles operated, therefore, com- 


“THE ATLANTIC CITY CONVENTION” 


after a lapse of ten years 
will be held in 
Convention Hall, Atlantic City 
June 23 to 28, 1947 


The members of our Association will display 


equipment and materials in Convention Hall 


and at the track exhibit. Many new and ad- 
vanced ideas will be presented. Railroad 
officers are cordially invited to attend. 


A limited amount of exhibit space is still 
available. 


For particulars address 


A. W. Brown, Secretary-Treasurer 
The Railway Supply Manufacturers Association, 
Room 1424, Thirty Church Street, New York 7, N. Y 


GUARD EMPLOYEE HEALTH by installing 
Ruemelin Fume Collectors wherever weld- 
ing operations take place. They remove 
noxious gases, heat and smoke at the source, 
Eliminate employee fatigue. Speed up weld- 
ing operations. Especially valuable in winter 
when doors and windows must be closed. 
Over one thousand in satisfactory service. 
Many repeat orders, Write for Bulletin 37-C. 


Se ae at MANUFACTURING CO. 
3982 N. PALMER S$ MILWAUKEE 12, WIS. 


pE M and Engineers 
} PATENTED Sand Blast and Dust Collecting Equipment 


RUEMELIN FUME COLLECTOR 


A 3dd0- wR3 


Brake Company with headquarters at Chi- 
cago, was reported in the April issue, is a 
graduate of the University of Michigan. 
He became associated with Westinghouse in 
1923 and served in various capacities in the 
engineering department and in the general 


George L. Cotter 


3 


office until his appointment in 1929 as 
district engineer for the Pittsburgh (Pa.) 
district. In 1940 he was appointed com- 
mercial engineer; in 1943, western district 
manager at Chicago, and in 1945, assistant 
western manager. 

SHARON STEEL CorroraTION. — The 
Sharon Steel Corporation has been licensed 
by the Carnegie-Illinois Steel Corporation, 
a subsidiary of the United States Steel 
Corporation, to manufacture Cor-Ten steel. 

+ 

Union RarLway EQUIPMENT COMPANY. 
—The Union Railway Equipment Company, 
at Chicago, has appointed J. P. Armstrong, 
Russ Building, San Francisco, Calif., as 
representative to handle sales of power 
hand brakes and refrigerator car devices 
in the West Coast territory. 


Obituary 


Rurus N. HeĮĒenway, who retired on 
January 1 as a vice-president of the Fafnir 
Bearing Company, died at Daytona Beach, 
Fla., on February 9. Mr. Hemenway was 
born in Ludlow, Vt., on February 22, 1872. 
He joined Fafnir in 1919 and during his 
first years with the company organized the 
industrial bearings sales program. Elected 
as vice-president in 1926, Mr. Hemenway 
was placed in charge of the sales of Fafnir 
railroad journal boxes in 1932 in which 
work he continued until his retirement. 

+ 

WILLIAM W. Crouser, chief mechanical 
engineer of the Buffalo Brake Beam Com- 
pany, died at his home in Hackensack, N. J., 
on January 30, after an illness of several 
months. Mr. Clouser was born on Septem- 
ber 26, 1867, in Reading, Pa., where he re- 
ceived his early education. In 1884 he en- 
tered the service of the Philadelphia & 
Reading (now Reading) as a machinist ap- 
prentice, studying engineering at night. 
Four years later he began work in the 
drafting room, where he subsequently ad- 
vanced to chief locomotive designer. In 
1902, Mr. Clouser came to New York as 
mechanical engineer on the plans for new 


Railway Mochanical granar 
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en 


Jal-Tread safety-grip checker 
floor plate is another J&L prod- 
uct used extensively by railroads 
for steps, vestibules, catwalks, 
loading platforms. 
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GAIN AN EXTRA UNIT FOR EVERY THREE 
—Use Otiscoloy 


A 25% reduction in weight of baggage cars and other rolling stock 


is being accomplished by many car builders. Through use of extra 


strength of high-tensile steel in side panels, frames and sills they 


gain one unit for every three formerly produced with ordinary carbon 


steel. J&L Otiscoloy High-Tensile steel is produced in plates, 


sheets, angles, Junior Beams, Tees, and Channels. Write today for 


full information on stretching your steel to produce more units per ton, 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PA. 


EQUIPMENT 


RAILROAD 


BUILT BY SPECIALISTS in railroad equipment for 
33 years, MAHR forges, torches, furnaces, 
burners, blowers, valves and similar equipment 
are dependable, safe, efficient and economical. 


MAHR NO. 35 RIVET HEATER & FORGE 


This combination Rivet Heater and Forge handles 800 
34” x 3” rivets or 100 to 125 Ibs. of small parts per hour. 
With opening 12” x 5” and heating chamber 1712” x 1342”, 
this unit is very popular for forming or forging, end 
heating of small bars, upsetting and the like. May be 
equipped with gas or oil burner and low pressure com- 
bustion air blower, Other models also available for use 
on compressed air. 


MAHR MODEL "CA" SLOT TYPE FORGE 


Ruggedly constructed with a heavy cast iron frame, this 
forge is built for long, hard service. Ideal for heating bar 
stock of larger diameters. Slot opening up to 5” high, as 
wide as 48”. Water cooled shield, air curtain and adjust- 
able sfock rest. Available with single opening as shown, 
with double front opening, or with opening both front 
and back. Gas or oil fired. 


MAHR BURNERS AND BLOWERS 


MAHR oil or gas burners supply a steady flow of intense 
heat. Start quickly, easily . . . adjust instantly . . . remain 
constant as set... burn in bright, sharp, clean flame. 
Available in low pressure and compressed air models. 
MAHR Centrifugal Blowers are designed for maximum 
efficiency, economy and performance. 9 standard sizes; 
16 discharge positions. Individual MAHR Blowers cost 
less than central blower system ... save up to 50% on 
power costs . . . deliver constant air pressure. 


WRITE for Bulletins on 
MAHR RIVET HEATERS © FORGES © TORCHES 
FURNACES © BURNERS © BLOWERS @ VALVES 
TIRE HEATERS © FIRE LIGHTERS 


Hs MANUFACTURING CO. 
ON OF DIAMOND IRON WORKS, INC 
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and improved equipment for the Vanderbilt 
developments. The following year he 
joined Buffalo Brake Beam where he de- 
voted himself continuously for 44 years 
to the improvement of freight-car brake 
eams. 
+ 
W. EckEts, sales representative of the 
Cardwell Westinghouse Company at Chi- 
cago, died suddenly in Cleveland, Ohio, on 
March 15. i 
+ 
Leonard L. SoLcer, who had been in 
charge of railway sales since 1925 for the 
Republic Steel Corporation at Chicago, 
died at St. Josephs Mercy hospital in 
Aurora, Ill., on March 3. 
+ 


Epwin W. Newcome, Pacific coast sales 
manager for the primary battery division of 
Thomas A. Edison, Inc., Bloomfield, N. J., 
died at Oakland, Calif., on March 22 after 
a long illness. Mr. Newcomb was 76 years 
old. 

+ 


Haroitp H. Horn, western general sales 
manager of the Pantasote Corporation of 
New Jersey, with headquarters at Chicago, 
died suddenly at his home on March 15. 

+ 


RosertT W. ScHULZE, western represen- 
tative of the Cardwell Westinghouse Com- 
pany, with headquarters at Chicago, died 
at Santa Ana, Cal., on March 3, following 
a lengthy illness. 


Georce A. Hutt, vice-president and a 
director of the Union Asbestos & Rubber 
Company, died at his home in Vista, Calif.. 
on April 5, following a short illness. 

+ 


Puiturp Tarasi, a member of the rail- 
road sales department of the Chicago Pneu- 
matic Tool Company, died on March 4, 
after a short illness. He was 57 years old. 


M. C. M. Hatcu died at his home at 
Provincetown, Mass., on April 5, after a 
long illness. Mr. Hatch was born at Chel- 
sea, Mass., March 14, 1882, and after at- 
tending Massachusetts Institute of Tech- 
nology and the University of California 
entered the service of the Southern Pacific 
at West Oakland, Calif., shops in- June, 
1903. He worked also in the testing and 
signal departments. He then went to the 
Needles, Calif., and the San Bernardino 
shops of the Atchison, Topeka & Santa Fe. 
In June, 1905, he became a draftsman in 
the motive power department of the Boston 
& Maine; December, 1906, chief draftsman 
and engineer of tests of the New England 
Lines in November, 1911. In June, 1912, 
he was appointed superintendent of fuel 
service of the Delaware, Lackawanna & 
Western. In February, 1917, Mr. Hatch 
resigned to become assistant to the presi- 
dent of the Locomotive Pulverized Fuel 
Company. Later he became associated with 
the Railway & Industrial Engineers. He 
reentered railway service in 1921 as as- 
sistant mechanical engineer of the Missouri- 
Kansas-Texas, but was soon promoted to 
mechanical engineer, then to assistant to 
the executive vice-president, and in March, 
1924, to general mechanical superintendent. 
After retiring from that position in 1925 


he was associated with the Armspear Man- | 
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ARN ING ROLLS 
por WELDING 


Stationary turning rolls. 


oe 


The constant uniform speed of 
Ransome Turning Rolls makes them 
ideal for use with automatic welding 
heads when welding large circular 
tanks and cylinders. 


The units are equipped with 
variable speed transmissions, giving 
a wide speed range and means for 
changing the center-to-center distance 
of the rollers for handling work of 
various diameters. Smoother, better 
welds and more economical produc- 
tion result. 17-6 


Write for full information 
@ WELDING POSITIONERS 
@ HEADSTOCKS-TAILSTOCKS 


@ SPECIAL POSITIONING 
EQUIPMENT 


Ransome- 


MACHINERY COMPANY 


Dunellen, New Jersey 


Subsidiary of 
WORTHINGTON PUMP AND 
MACHINERY CORPORATION 
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' an EMPIRE BUILDER cars 


ROLL ON TIMKEN BEARINGS! 


eee ee 


All 60 cars of the five 12-car ultra-modern 
streamlined all-accommodation trains com- 
prising the Great Northern Railroad’s new 
“Empire Builder” service are equipped with 
Timken Roller Bearings. These trains now 
are in daily operation on a 45-hour sched- 
ule between Chicago, the Twin Cities and 
Pacific Northwest. 


Four of the trains were purchased by the Great 
Northern and one by Burlington Lines. Oper- 
ation of all five is Burlington between Chi- 
cago and St. Paul and Great Northern be- 
tween St. Paul and Seattle. 


TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF. 


RAILWAY ROLLER BEARINGS 


THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 


NOT JUST A BALL ‘ NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL (©) AND THRUST LOADS OR ANY COMBINATION 
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If you have a SPECIAL PROBLEM 


in any of these operations, where 
precision work is demanded and 
where greater production at man- 
hour savings is paramount— 


* BORING—rough, semi-finish 
and finish * MILLING (special 
types) * STRAIGHT LINE 
DRILLING * UNIVERSAL AD- 
JUSTABLE SPINDLE DRILL- 
ING * HONING *Ħ TAPPING * 
REAMING * COUNTERBOR- 
ING * VERTICAL AND WAY- 
TYPE EQUIPMENT... 


MOLINE TOOL COMPANY 


Moline, Illinois 


100 20th Street 


then a Moline Multiple Spindle 
Specially Designed machine tool 
is your answer. Moline tools are 
ruggedly built and engineered to 
ft your PARTICULAR require- 
ments, they're made to last for 
years, they're easy to change over 
to other jobs, they do better work 
at less cost and stand up to it 
longer. 


For YOUR special problem, gu 
“HOLE-HOG,” write us for any 
information you may need. 


This is the Thomas No. 15 Standard Super Beam 


Punch with tools arranged for web and 


flange punching of regular or wide flange 
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sections up to 36 inches. The Thomas 
line comprises various models, all 
with flexible tool arrangements. 


Write for Bulletin 304 


For additional information, use postcard, pages 51-52 


ufacturing Company of New York, and 
later was a representative of the Standard 
Stoker Company at Boston, Mass. Illness 
forced him to retire a number of years 
ago, since which time he has been living 
on Cape Cod and giving time, so far as 
his health would permit, to the study of 
American steam locomotive development. 
He only recently completed the manuscript 
for a book on this subject, tentatively en- 
titled, “White Feather and Red Stack.” 


Personal Mention 
General 


Frank ZELENY, engineer of tests of the 
Chicago, Burlington & Quincy at Aurora, 
Ill, has retired. Mr. Zeleny was born at 
Hutchinson, Minn., on December 5, 1876. 
After completing his high-school work in 
1894 at East Minneapolis High School, he 
entered the University of Minnesota, of 


F. Zeleny 


which he is a graduate in mechanical engi 
neering (1898). While at the University 
he specialized in railway mechanical engi- 
neering and upon graduation he entered the 
service of the Burlington as a special 
apprentice. In 1902 he became mechanical 
draftsman at the locomotive and car shops 
at Aurora; in 1906, assistant superintendent 
of shops, and in 1912, engineer of tests. 
Mr. Zeleny was active on specifications 
and other committees of the American 
Society for Testing Materials and of the 
Association of American Railroads. For; 
several years he was chairman of the 
A.A.R. Committees on Tank Cars. 


G. J. LEHNERER, mechanical engineer of 
the Illinois Central, has been appointed 
assistant to the general superintendent of 
equipment, with headquarters at Chicago 


A. E. Rice, assistant to chief mechanical 
officer of the Denver & Rio Grande West- 
ern, at Denver, Colo., has been appointed 
assistant chief mechanical officer, with 
headquarters at Denver. 


W. C. Bowra, superintendent of motive 
power and car equipment of the Canadian 
National, at Montreal, Que., has been ap 
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Vows 
Silicone J 


LVGWS | 


DC Silicone Insulation 
CUTS MOTOR FAILURE 90%! 


hkh 


SAMLI ti 


SERVICE RECORD COURTESY 
NATIONAL ELECTRIC COIL CO. 


A cupola crane motor used to unload scrap 
in a large steel mill was designed for inter- | 
mittent service. But steel hungry America 
kept it working full time to meet war and 
postwar requirements. Insulated with the 
best Class 'B' materials, this motor failed 
22 times in about three years, giving an 
_ average service life of only 50 days. 


Design limitations made it impossible to 
install a larger motor. Lost time, costly 
rewinding, and heavy maintenance expense 
seemed inescapable—until DC Silicone 
Insulation was introduced by Dow Corning. 
National Electric Coil Co., of Columbus, Ohio, 
was one of the first to realize the advantages 
of Silicone-glass-mica insulation. Their engi- 
neers redesigned the coils of that motor using 
Silicone Insulation—DC 996 Varnish with 
glass and mica. 

Then it operated almost continuously for 
312 days—six times the average life with 
Class 'B’ insulation— before a bearing failed, 
causing mechanical failure of the insulation. 
The motor was again rewound with Silicone 
Insulation and was still running April 1, | 
1947 —after 323 days! 

OC Silicone Insulation will keep hard-working 
motors running at least 10 times as long as 
Class 'B' insulation. That's proved by three 
years of tough tests and fleld service. DC 996 

is further described in leaflet No. W 3-7. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
New York » Chicago » Cleveland « Los Angeles 
In Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Lid., London 
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pointed general superintendent of motive | 
power and car equipment of the Grand 
Trunk Western (part of the C. N. System), 
with headquarters at Battle Creek, Mich. 


C. B. Situ, engineer of tests of the 
Boston & Maine and Maine Central at 
Billerica, Mass., has retired after 52 years 
of continuous service with those roads. 


W. S. Davis, superintendent of motive 
power and car equipment of the Northern | 
Ontario district of the Canadian National 
at North Bay, Ont., has been transferred 
to the position of superintendent of power 
and car equipment, Montreal district at 
Montreal, Que. 


HucuH B. Maın, director of research of 
the Canadian Pacific Air Lines (a subsidi- 
ary of the Canadian Pacific), has been ap- 
pointed assistant to the president, with 
headquarters at Winnipeg, Man. 


G. L. Gattoway has been appointed 
superintendent of motive power and car 
equipment of the Northern Ontario district | 
of the Canadian National, with headquar- | 
ters at North Bay, Ont. 


W. H. Crece, general superintendent of 
motive power and car equipment of the 
Grand Trunk Western (a part of the 
Canadian National System) at Battle 
Creek, Mich., has retired after 35 years 
of service with the road. 


James W. McLaucuHLin has been ap- 
pointed assistant vice-president in charge 
of car department of the Southern Pacific 
of Mexico, with headquarters at Guada- | 


4 


James W. McLaughlin 


lajara, Jalisco. Mr. McLaughlin was born | 
on April 10, 1917, at Alamosa, Colo. He 
entered railway service with the Denver & 
Rio Grande Western in 1936 as a car- 
builder apprentice, and later held positions 
as mechanic and car foreman with the 
Rio Grande, and as car builder technician 
with the U. S. Railway Mission in 
Mexico. In 1945 he returned to the D. & 
R. G. W. as general car foreman, the posi- | 

| 


tion from which he resigned to become 
assistant vice-president of the Southern 
Pacific of Mexico. 


Single compact unit. Models avail- 
able for most types 


of engines. 


Save up to 50% in time and 
labor on dismantling and as- 
sembling Diesel engine valves 
by equipping your service 
shops with this new service 
tool. 


Compresses valve spring to 
any point — holds it there. . 
Safe and easy to apply. Makes 
valve dismantling and assem- 
bly quick, safe, easy. 


Let us send you prices and 
literature. Write Dept. KME-2 


paxton 


Eror E. ScHLotTMan, trainmaster of DIESEL ENGINEERING COMPANY 


the Illinois Central at Jackson, Mich., has 
been appointed superintendent at Vicks- 
burg, Miss., Mr. Schlottman was born on 
March 24, 1903, at Vicksburg, and attended 
St. Aloysius College in that city. He 
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bal Omaha:5, Nebraska 
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STANDARD ENGINEERS 


NOTEBOOK 


E rae = 


Developed for the lubrication of locomotive valve- 
motion bearings, shoes, wedges, hub liners and other 
soft-grease-lubricated parts on locomotives, Calol 
Pressure Gun Grease will stand up in any season of 
the year and in any weather encountered along rail- 
roads in the United States. 

The water-resistant nature of Calol Pressure Gun 
Grease prevents washing away or any change in its 
characteristics when in contact with rain, ice and 
snow on arun, or when coming in contact with clean- 
ing solutions. 

Calol Pressure Gun Grease is especially made to 
withstand continuous shocks on bearings without 
squeezing or rubbing off. A special stringiness 
agent and heavy-bodied oil added to its water-re- 
sistant-type soap body provides this quality and 
maintains a tough lubricant film. 

It feeds slowly from reservoirs to bearings, as- 
suring thorough lubrication throughout maximum 
service periods. 

There is a special grade of Calol Pressure Gun 
Grease, "Summer", for unusually severe service. 


Trademark “‘Calol,"" Reg. U. S. Pat. Off. 


g RESISTS HEAT, COLD, SNOW, AND THE WASHING SPECIAL STRINGINESS AGENT PREVENTS 
CTX ACTION OF RAIN AND ENGINE CLEANING COMPOUNDS SQUEEZING OFF BEARINGS 


Som 


fais 
i . 
À || 


— 7 
MeN — a C] LH LA Í 
TY + NOS C CF =D PA NANSA 
FS =e) a : 


For additional information and the name of your nearest Distributor, write Standard of California, 225 Bush 
Street, San Francisco 20, Calif.; The California Oil Company, 30 Rockefeller Plaza, New York 20, N. Y.; The 
California Company, 17th and Stout Streets, Denver 1, Colo.; Standard Oil Company of Texas, El Paso, Texas. 


FOR EVERY NEED A STANDARD OF CALIFORNIA :08-PRoveD Propuct | 
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Demonstrating 
BRICKSEAL 


REFRACTORY COATING 


HEATED 
TO 2250° 


Brickseal provides a crackproof, 
vitrified armor for furnace lin- 
ings. The small firebricks shown 
in the furnace were bonded and 
painted with Brickseal and heated 
to 2250°. Directly from the fur- 
nace they were plunged into cold 
water as shown below—a test for 
any material subject to expansion 
and contraction. 

Brickseal is semi-plastic when 
hot, yet hard and tough when 
cold. Brickseal is made in grades 
suitable to heats ranging from 
1400° to more than 3000°. It will 
make any furnace last longer by 
giving new life to your refrac- 
tories. Write or call local dealer 
for a demonstration. 


DOUSED IN 
COLD WATER 


BRICKSEAL 


REFRACTORY COATING 
5800 S. Hoover St., Los Angeles, Calif. 
1029 Clinton St., Hoboken, N. J. 
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Elliot E. Schlottman 


entered railway service with the I. C. in 
1919 as a machinist apprentice at Vicksburg 
and subsequently became machinist; fore- 
man, locomotive and car department, Nat- 
chez, Miss.; foreman, Shreveport, La. 
day enginehouse foreman, McComb, Miss.; 
general foreman at Asylum, Miss., and 
general foreman at McComb. In 1940 he 
was appointed trainmaster at Hattiesburg, 
Miss., holding that position successively 
also at Jackson, Miss., and Jackson, Tenn. 


K. F. McCay has been appointed as- | 
sistant engineer of tests of the Boston & | 
Maine and Maine Central. 


Joun D. Lortis, JR., general superin- 
tendent motive power of the Atlantic Coast 
Line, has been appointed chief of motive 
power and equipment, with headquarters at 
Wilmington, N. C. Mr. Loftis was born 
at Parsons, Kan., on August 8, 1911, and 
attended Utah Univeserity and Leland 
Stanford University. He entered railroad 
service in 1928, serving in various positions 
in the roadway, transportation and mechan- 
ical departments of the Denver & Rio 
Grande Western, including the positions 
of assistant trainmaster, trainmaster, and 
assistant to chief mechanical officer, until 
August 1, 1942. Mr. Loftis then became 
locomotive assistant in the Office of De- 


John D. Loftis, Jr. 


fense Transportation. He was subsequent- 
ly mechanical assistant and assistant to 
director, Division of Railway Transport 


and chief, Traffic Flow Unit. On Decem- 
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You can brush away the cobwebs 
from idle rolling stock in a matter 
of minutes, but maintenance en- 
gineers know that the ravages of 
rust and corrosion eat up time 
and money as well as metal. 

SPECIFY THE ORIGINAL 

AND ONLY NO-RUST 
Every exposed ferrous metal 
working part on an idle locomo- 
tive is prey to rust. Easily applied 
NO-RUST gives safe, sure, low- 
cost protection for as long as the 
equipment is idle. 

You'll cut maintenance costs 
and lengthen the life not only of 
your rolling stock, but of all the 
thousands of items of ferrous 
metal in the shop, in warehouses, 
in section houses, in yards, and 
on station platforms all up and 
down the line with NO-RUST..-. 
the shop-proved rust preventive. 
Order your supply today! 

We specialize in railroad protective 
finishes; GRAPAK front end paint. . . oil 


stain and car sealer . . . VERNIX floor 
hardener . . . freight cor primer and finish. 


Fekost- PAINT 


_AND OIL CORPORATION 


MINNEAPOLIS 13, MINNESOTA 
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ber 16, 1943, he became manager of the 
Cleveland suboffice of the Baldwin Loco- 
motive Works, and on August.1, 1944, be- 
came district manager, sales, service and 
engineering of the Eastern district sales 
territory at Philadelphia, Pa. On October 
1, 1945, Mr. Loftis was appointed general 
superintendent motive power of the Atlan- 
tic Coast Line at Wilmington. 


Diesel 
T. A. STEWART, assistant supervisor of 
Diesel engines of the Atchison, Topeka & 
Santa Fe at Chicago, has been transferred 


to the position of assistant supervisor of 
Diesel engines to Los Angeles, Calif. 


Harotp F. Mackey, assistant super- 
visor of Diesel engines of the Atchison, 
Topeka & Santa Fe, with headquarters at 
Los Angeles, Calif., has been promoted to 
supervisor of Diesel engines at Chicago. 


V. C. Goxpen, special assistant to the 
general manager of the Chicago, Indianap- 
olis & Louisville, at Lafayette, Ind., has 
been appointed superintendent of Diesel lo- 
comotive maintenance and operation, with 
headquarters at Lafayette. 


Electrical 


Epcar MAWHINNIE, has been appointed 
supervisor of electrical maintenance of the 
Chicago terminal of the Illinois Central. 


M. J. CLARK, supervisor of electrical 
maintenance of the Chicago terminal of the 
Illinois Central, has retired after 48 years 
of railroad service. 


R. M. Toxine, assistant electrical fore- 
man of the Beech Grove shops of the New 
York Central, has been appointed electrical 
engineer of the Atlantic Coast Line. 


Master Mechanics and 
Road Foremen 


J. L. Harvey, master mechanic of the 
Cambria & Indiana at Colver, Pa., has 
retired, at his own request, because of ill 
health, after 10 years of service. 


M. H. Kune has been appointed master 
mechanic of the Cambria & Indiana, with 
headquarters at Colver, Pa. 


R. V. K. JENNINGS, division master me- 
chanic of the New York, New Haven & 
Hartford at Hartford, Conn., has been 
transferred to the position of division mas- 
ter mechanic at Boston, Mass. 


Geo. Hıccıns has been appointed divi- 
sion master mechanic of the New York, 
New Haven & Hartford, with headquarters 
at Providence, R. I. 


H. V. Grit, master mechanic of the 
Atchison, Topeka & Santa Fe, at Winslow, 
Ariz., has been transferred to Barstow, 
Calif. The office of the master mechanic of 
the Arizona division has been moved to 
Barstow. 


T. T. BucKe, who has been appointed 
master mechanic, Western division of the 
Atchison, Topeka & Santa Fe, with head- 
quarters at Dodge City, Kans., as announced 
in the April issue, was born on November 
12, 1909, at Rochester, Minn. He received 
his education in high school and through 
International Correspondence Schools steam 
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electrical and Diesel enginee: courses. He 
entered the service of the Santa Fe on 
July 30, 1927, as a shop apprentice at Fort 
Madison, Iowa. He completed his appren- 
ticeship as a machinist in 1931 and then 
worked as a stationary fireman and station- 
ary engineer at Chicago until 1936 when 
he was transferred as a machinist to the 


T. T. Blickle 


Eighteenth street (Chicago) Diesel shops. 
He became a Diesel maintainer at Chicago 
six months later; assistant supervisor of 
Diesel engines in 1941 ; supervisor of Diesel 
engines at Chicago in July, 1942, and mas- 
ter mechanic at Dodge City on March 1, 
1947. 


Jonn L. CurisTIAN, master mechanic of 
the Kentucky & Indiana Terminal at Louis- 
ville, Ky., has been tranferred to the posi- 
tion of master mechanic at Meridian, Miss. 


J. E. WicuHTMan, assistant to works 
manager of the Pennsylvania at Altoona, 
Pa., has been appointed acting master me- 
chanic, Indianapolis and St. Louis divisions, 
with headquarters at Indianapolis, Ind. 


Rosert W. Hooper, assistant master 
mechanic of the New York, New Haven & 
Hartford at New Haven, has been trans- 
ferred to the position of division master 
mechanic at Hartford, Conn. 


Kari A. Lentz, master mechanic of the 
Southern system at Meridian, Miss., has 
been tranferred to Birmingham, Ala. 


Witson A. Epmonps has been appointed 
road foreman of engines of the Southern, 
with headquarters at Columbia, S. C. 


C. W. Booru, division master mechanic 
of the New York, New Haven & Hart- 
ford at Providence, R. I., has retired. 


H. W. MAxweELL, division master me- 
chanic of the New York, New Haven & 
Hartford at Boston, Mass., has retired. 


Obituary 


Hersert A. STEWART, who retired in 
1939 as general mechanical inspector of the 


- Fruit Growers Express at Alexandria, Va., 


died on April 3 at his home in that city, 
after a long illness. He was 75 years old. 


There is no other sawing machine like it. The work 
remains stationary. The blade is guided with a 90° twist 
and power fed vertically through the work. The saw 
blade and column can be instantly swung and clamped 
at any angle to 45° either right or left from vertical for 


miter cutting. 


The number 8 MARVEL saw will handle the smallest, as 
well as the largest work up to 18” x 18”. It will cut-off, 
trim, miter, notch, and split all bar stock, pipe, structural 
sections, moulding, tubing, or irregular shapes. 

Write for our catalog, containing valuable information, 
enabling you to select a metal saw best suited to your 


work. 


MARVEL No. 8, Capacity 18” x 18" 


World's Most 
Versatile 


Metal Saw 


ARMSTRONG-BLUM MFG. Co. 


“The Hack Saw People” 
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Grinding a taper of 34%” 
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the Internal Grinding At- 
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way for grinding straight or 
tapered work. 


INTERNAL GRINDING. Grind- 
ing the bore of a large gear. 
When an internal grinding 
job comes along, simply pull 
down the Internal Grinding 
Attachment, lock into posi- 
tion and go ahead. It takes 
only a minute or two. 
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Can We Step Uj 


Mechanical Department Effectiveness? 


In THE following pages are printed the winning papers 
submitted in the prize competition on the most effective 
ways of stepping up the efficiency of the mechanical 
department in the face of the severe conditions posed 
by the postwar world, which was first announced in 
the February issue of this magazine. A first prize of 
$250 and a second prize of $125 were offered for the 
best papers of not more than 2,000 words on each of 
three phases of the general theme, one pertaining to 


motive power, one to the car department, and the third . 


to the general problems of supervision. In each case 
the two prize-winning papers are accompanied by others 
which received the next three highest ratings. 

Several facts and impressions concerning the entries 


on these three phases of departmental effectiveness 


are worthy of consideration: 

The contributors come from a wide range of back- 
grounds, duties and responsibilities. Some are super- 
visors; some are from the ranks. 

One of the first-prize winners is a college student. 

No “great” or inspired solutions of the problems 
discussed were forthcoming. , 

Recognition that all is not well in the field of employee 
relations crops up in all three sets of papers. 

The need of more education and special training for 
all grades is repeatedly stated, by men in the ranks 
as well as by men in supervisory positions. 

That no “great” or inspired solutions were forth- 
coming is the outcome of the very nature of the problems 
as they are diagnosed by the entrants. There are no 
such solutions. In some cases, at least, the diagnoses 
are not entirely complete. But, in spite of that, the 
kind of remedies suggested, involving in some cases 
changes of policy on the part of management, are, gen- 


erally speaking, practicable and capable of effecting. 


improvements in mechanical-department operations. 

It is the winner of the first-prize on the problems 
of motive-power utilization and maintenance who is a 
college student—a midshipman at Annapolis. In sub- 


mitting his paper he disavowed any practical experience, . 


admitting frankly that his knowledge of the field came 
from reading its current literature, including, no doubt, 
the proceedings of some of its associations. This means 


that the suggestions of this young man have all been 
put to the test of practical application somewhere. What 
better means of elevating the general standard of per- 
formance than by the universal application of current 
improvements in practice? By and large, such is the 
material to be found in the sources named. 

That the most difficult problems pertaining to the 
car department arise from the shortage of freight cars 
is clearly recognized by the authors of the contributions 
on that department. Obviously, there is just one solu- 
tion to the lack of cars—the acquirement of more cars 
in adequate quantities. The accomplishment of this end, 
being beyond the power of our contributors, they have 
discussed measures of lesser effectiveness but by no 
means lacking in possibilities of practical results. One 
of these most frequently repeated is the improvement 
of protection against weather at repair tracks. 

The difficulties of today are the outcome of yesterday’s 
errors of policy and mistakes of procedure. The only 
hope of correction lies in the painstaking search for 
an understanding of these errors and in the possession 
of enough imagination so that measures applied today 
will be adaptable to the new conditions of tomorrow. 

For instance, there is a general appreciation of the 
need of more employee training—particularly, of the 
training of foremen to deal with personnel matters. But 
this is neither a complete diagnosis of the nature of 
present personnel problems nor an adequate solution of 
the employee relations in the mechanical department. 
The relations between employees and management, on 
the railroads just as in other industries, are dominated 
by a struggle for power in which the contentions of 
neither party give a clue to the real nature of the contro- 
versy. The solution lies in the realm of policy and both 
management and the employee organizations will find 
it necessary to effect a change of purpose before there 
can be much hope of a reestablished basis of cooperation 
in the interest of the public who use the railroads. 

Whether or not our readers find within these pages 
the ideal answers to the problems which are now 


_ troubling them, they cannot fail to find a stimulus to 


their own thinking. A suggestion—the beginning of an 
idea—is often better than a ready-made answer. 
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Courtesy of the New York, New Haven & Hartford 
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Building 


Tomorrow's 


Supervisory 


Staff cece 


@. More than ever before intense oper- 
ations under war conditions threw into 
striking relief the strategic importance of 
men in supervisory positions in building 
morale and securing greater efficiency from 
the forces under their direction. Inciden- 
tally, the same thing was true of all indus- 
try. If the railroads are successfully to 
meet the severe competition with which they 
are now threatened, every possible effort 
should be made to secure and maintain a 
high degree of morale and efficient opera- 
tion. What can be done better to equip and 
strengthen the hands of men in supervisory 
positions to enable them to function more 
effectively ?- 


First prize: 
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E. P. Gangewere, superintendent motive 
poiner and rolling stock, Reading, Reading, 
a. 


Second prize: 
A. N. Campbell, assistant chief draftsman, 
Canadian National, Montreal, Que. 
Honorable mention: 
L. E. Grant, engineer of tests, Chicago, 
ve St. Paul & Pacific, Milwaukee 3, 


E. Green, assistant night ehyineheuse 
foreman, New York Central, Sharonville, 


J. L. Ferrel, air brake mechanic, Missouri 
Pacific. 
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supervisor Needs Guiding Hand | 


First Prize 


I xpustriat activity, as we are today experiencing it, 
calls for the maximum coordination of human effort to 
make any enterprise successful. Railroad mechanical 
departments are a vital phase of modern industry. In 
their operation, coordination depends upon the overall 
efficiency of worker and supervisor. The mechanical 
departments in railroad transportation are charged with 
the responsibilities of providing economical, failure-free 
motive power and rolling stock, in large enough quantity 
adequately to handle all traffic offered. Now, as always, 
qualified, capable leadership equipped with the tools of 
good judgment and the “know how,” to get things done, 
forms the basis of reliable and dependable performance. 
As the personnel problems have increased, and technical 
advances in tools and machinery have outmoded in some 
instances the practice of only 10 years ago, it is essential 
that those who are entrusted with the leadership of even 
a few employees should receive the guiding hand of major 
supervision, in executing their daily tasks. The sugges- 
tions outlined herein are those materially substantiated by 
practical experience, and have been found helpful in 
strengthening the hands of those who supervise. 


Basic Need Is Apprentice System 


A smooth working machine tool is the result of many 
hours of design and shop work. Similarly a good super- 
visor should, by present day standards, be the product of a 
moderate period of training for his position. This being 
fundamental, an apprentice system of the highest type is 
the starting point for bringing out the latent qualifica- 
tions of an employee, who some day will be one of a 
number selected for promotion. This apprentice system 
should be in the well-trained hands of a capable instructor. 
This instructor, by the very nature of his tasks, has the 
power to formulate lines of logical reasoning in the minds 
of younger men; and to instil in their daily work, the 
qualities of obedience, skill, honesty and personal integ- 
rity, so necessary to their individual welfare 

The apprentice schedule should comprise a well- 
rounded training in each craft, within the normal pre- 
scribed time limit. Periodical tests of a practical nature 
to determine the progress of each trainee are important. 
These provide a means for judging the capabilities of each. 
individual for certain tasks in the future. To enliven the 
apprentice system department heads, such as general 
foreman, shop superintendent, and the superintendent of 
motive power, may at intervals address the class groups 
and provide the added initiative which a good capable 
apprentice instructor needs and has the right to expect. 


Make Labor Problems Clear To Supervision 


A clear and concise picture of labor relations is all 
important to the supervisor of today. Existing agree- 
ments between the company and its labor representatives 
should be thoroughly explained to each supervisor. Mis- 
understandings frequently arise through improper inter- 
pretations of existing rules, and the efforts of supervision 
can be materially improved by personnel officers freely . 


* Superintendent motive power and rolling stock, Reading Company. 
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By E. P. Gangewere* 


The last 10 years have seen 
major advances in tools and 
machinery in addition to which 
personnel problems have come 
to the front — Supervisors 
now have to deal with matters 
in which they are untrained 


offering their advice, along with the guiding hand of their 
intimate knowledge of labor matters imparting unbiased 
decisions to the foremen or supervisors, whose efforts 
are in the main directed to the daily practical tasks at 
hand. General supervisors can be adequately guided 
through weekly meetings by department heads, where a 
common ground for solving personnel matters should be 
developed. At this time the cardinal principle of sin- 
cerity in all such matters should be stressed, and the 
ability to judge human nature, as it exists in the shop, 
should permeate the discussions. It is through such 
advice from the departmental supervisors, that the fore- 
man can obtain, quite often, the answer to many of his 
perplexing problems, since the general supervision has an 
overall picture of operations that frequently benefits those 
who are of necessity confined to more detailed work. 

It is axiomatic, that clear and concise instructions form 
the ground work for definite results. The major super- 
visor or departmental officer should remove doubt from 
any of his orders, by making clear cut decisions. This 
provides for a firm understanding by the subordinate 
officer, of action to be taken, and fortifies his position, 
as he can then govern his actions with the inward feeling 
of properly carrying out the instructions received. At this 
point, the asking of questions by supervisors, for clearer 
understanding, should receive dueconsideration from those 
leading the discussion. It should be realized that a dif- 
ference in viewpoint is a fundamental aspect of human 
nature, and adjusting oneself to the other fellow’s view- 
point, brings a fusion of results that isgiot often achieved 
otherwise. Railroad operation is intensely practical, and 
as such, requires clear and concise language for direct 
action. At weekly meetings by departmental super- 
visors, a few minutes can well be spared, in covering the 
programs of work to be executed, and a definite pro- 
gram outlined for production to be secured in the days 
to follow. 


Is There Personal Incentive? 


Personal incentive is another creditable attribute of 
human nature which is ever present. This feature should 
not be overlooked in promotion programs. Lines of pro- 
motion, by actual practice, should illustrate that inherent 
ability, willingness to cooperate, good judgment and sim- 
ilar characteristics are freely considered when men are 
moved up the ladder. A step-up calls for a personal talk 
to the promoted man by the department head, in order 
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that the individual so selected may have a firm under- 
standing of his responsibilities and the duties of his posi- 
tion. This man-to-man talk gives the junior supervisor 
the confidence which he needs in assuming increased 
duties. At this time he should be given a clear picture of 
his company’s mechanical policy, and this policy should 
be stressed as one to be followed in all major decisions. 
All supervision, fer example, needs such general informa- 
tion as material costs, and unit costs of work performed in 
the mechanical department. This information gives each 
officer a chance to judge his own performance and take 
stock account of his operations. 

It is felt that a periodical review of the mechanical 
department’s performance with supervision is very help- 
ful. For example, a foreman in the locomotive back shop 
and car shop should know what the performance of 
equipment is on line-of-road. In this way only can he 
better understand operating problems, as related to 
strictly repair problems; similarly the outside repair 
supervisor should -know what transpires in the back 
shops. This procedure has been found very helpful in 
building up supervisory morale. A further strengthening 
of this relationship is achieved by having made to the 
large shops by men from the outside engine houses, etc., 
and vice versa. 


Review Performance At Staff Meetings 


As a part of the weekly staff meetings of the senior 
mechanical officer or his designated representative, the 
above features may be incorporated. There should also 
be included at this time a review of weekly car and 
engine failures, in order that causes thereof may be 
analyzed and proper corrective measures planned. A dis- 
cussion of Interstate Commerce Commission reports, 
interpretation of car interchange rules, safety regulations, 
etc., is very helpful. Each supervisor should be en- 
couraged to make pocket note book records of im- 
portant discussions and events, so that he may round out 
and increase his general knowledge of mechanical depart- 
ment matters. 


Railroad maintenance of equipment involves a diversi-. 


fication of knowledge seldom required in other fields of 
mechanical endeavor. With such a varied type of repair 


work, in handling locomotives, cars, cranes, car dumpers, 
etc., it is essential for the mechanical department super- 
vision to be on the alert at all times for unusual condi- 
tions which may cause failures, delays, or accidents. This 
fact should be a topic for frequent discussion with local 
supervision by senior officers, who should cite specific 
examples of cases where delays were avoided by keen 
inspections, as well as by alertness to unusual conditions 
in cars and locomotives. The ability to analyze engine- 
men’s work reports, to coordinate locomotive and car 
repair schedules is most helpful, and should form a 
part of the supervisor’s fundamental knowledge. Quite 
often the use of a significant occurrence as recorded in an 
I. C. C. report or newspaper clipping and brought to 
the attention of an individual or group, will serve to 
bring home the points at issue. 


Current Trade Literature Helpful 


One of the assets of every mechanical department is 
the supply of current magazines which are received, 
dealing with railroad and allied industrial practices and 
problems. It is indeed a grave mistake not to pass along 
to subordinate supervision these periodicals as they are 
received, in order to widen the knowledge of each recip- 
ient. A number of worthwhile improvements have 
been made, merely through the information gleaned by 
a foreman or gang leader from mechanical magazines. 
This procedure aids beyond monetary value in developing 
new ideas, and serves to focus attention on the individual 
problems that have frequently been experienced, and 
which the supervisor may be grateful to know; have 
been successfully solved by some one in a similar posi- 
tion. The forwarding and listing of important articles 
in contemporary periodicals to various foremen, master 
mechanics and department heads had been found by the 
writer to be extremely beneficial in developing individual 
initiative. 

An equitable distribution of individual responsibilities 
is helpful in strengthening supervisory bonds. Should 
the inability of one officer to handle his current problems 
be passed along by his superior to another officer, as a 
matter of continual practice, there may be an eventual 
loss in overall supervisory efficiency. Practical and 


es { 


An efficient apprentice system the beginning of well-rounded supervision 
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sound advice to each man in charge of a phase of mechan- 
ical work is most helpful at times, in clearing up current 
personal problems of this nature. A supervisor, by his 
very nature, appreciates personal contact from a senior 
officer, for this is an integral part of a well organized 
and properly guided operation. It is this contact that 
cements the relationship of management to general super- 
vision. A fundamental knowledge of the tasks being 
supervised is all important, and he who leads makes a 
grave mistake if he thinks that those who work for him 
are not capable of discerning his shortcomings, when it 
comes to the practical handling of any job. 


Recognition for Good Work 


Praise for work, or for a well-planned job forms a 
very important stone in the arch of supervisory efficiency. 
The distribution of this praise should be commensurate 
with the individual results obtained by the recipient. It 
should be given in the light of well rounded experience, 
and a mature understanding of human nature. Conversely, 
criticism should be, in its entirety, constructive. Cer- 
tainly the well balanced supervisor should understand 


the benefit of criticism properly directed. It is the 
judicious use of each, praise and criticism, that quite 
often provides that added incentive for doing not only 
what is asked or requested but also performing that 
which in one’s mind best serves the company’s interests, 
and produces results over those ordinarily anticipated. 

Of the suggestions previously enumerated, it seems 
to the writer that the cardinal principle most worthy of 
consideration in guiding the actions gf supervision, is 
exemplary leadership. The old adage—‘‘Actions speak 
louder than words,” has its full import today, as always 
before. Departmental ofticers and senior personnel, by 
displaying those attributes which by their very nature 
command respect, will provide the proper mirror for 
reflection in the hands of subordinate supervision. The 
social contacts made in booster clubs, a part of the 
morale-improving units existing on a number of rail- 
roads, serve to accentaute the outlets for exemplary 
leadership. The hands of supervisors can be materially 
strengthened by the sort of generalship which leads by 
personal example, and commands obedience by exem- 
plary action, 


“Give Us The Tools...” 


Seeond Prize 


66@ive us the tools and we will finish the job.” 

A railroad car-department supervisor’s tools are his 
workmen, his organization. By proper selection and 
training this tool can be made efficient and the supervisor, 
himself, as he passes from the blade to the handle in the 
training which conditions the tool, can place in the hands 
of railway management an instrument which will help 
maintain for American railroads their rightful place in 
the transportation field. 

It has been said that the foreman is the keystone of the 
production arch. In the past, little attention was paid to 
selection and training of railroad car-department super- 
visors or individual members of the car-department or- 
ganization. This may have been due to the limited qua- 
lifications to be found in men which could be drawn into 
the crafts as well as to the limited training considered 
necessary to fit men for the carman’s trade in particular. 
When construction was largely wood, speed and quality 
of service were lower. Therefore, ‘“wood-butchers” and 
car tappers were not necessarily highly skilled or qualified 
specialists. Railroads were not then so cognizant of the 
fact that certain particular qualifications in supervisors 
were important, and therefore, seniority was often the 
governing factor in their selection from a poorly trained 
field. 

The ideal situation in any industry includes an existing 
staff of competent experienced supervisors, with a reser- 
voir of potential material behind them in an efficient and 
well-trained organization, which includes several indivi- 
duals capable of replacing each supervisor and susceptible 
to further training and advancement. 

The railroad car department, today, has no place for 
wood-butchers, “car toads,” and “wheel tappers.” Highly 
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By A. N. Campbell* 


Railroads must set higher 
standards of efficiency than 
ever before and this can be 
attained only by selecting 
and training supervisors with 
greater care than in the past 


skilled specialists are essential. Diversified new materials 
must be precision fit and molded into the modern car 
structure to provide the appearance and strength neces- 
sary to meet present-day requirements. A high degree 
of intelligence is required of an efficient car inspector. 
the modern counterpart of the wheel tapper. He must 
master the complexities of interchange rules, safety ap- 
pliances, explosive and perishable commodity regulations 
and the various other requirements necessary to the safe 
operation and free interchange of equipment between rail- 
roads. He must have a working knowledge of the various 
intricate mechanisms of which present-day car equipment 
is composed in order that he may quickly and intelligently 
recognize, diagnose, and repair failures or potential fail- 
lures before their development can cause trouble or inter- 
ference with schedules. 

In the mechanical department of a railroad a definite 
program of apprentice training must be set up, including 
a reliable record system which will reflect accurately the 
qualifications, development, potentialities, and character- 
istics of each individual so that selection of supervisory 
material from the most qualified may be made intelligently. 

The first step in organizing such a system consists of 
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MERIT RATING CHART 
Date. Name Clock No. 
Rating for period from to Craft 
Depar tne nt Location 


Type of work 


PUT CROSS IN SECTION WHICH MOST 
ACCURATELY DESCRIBES EMPLOYEE. 


Accuracy of Careless _ Average Good Excellent 


roduction O 6 8 11 
Care of Careless Unconcerned Interested Orderly. 


Working Space ) 3 4 5 
Handling of Careless Indifferent Dependable Very careful 


Equirment (0) 3 4 5 
Speed of Slow Moderate Fast Exceptional 
Production (0) 6 8 11 
Use of Loafs Active Industrious Conscientious - 
Working Time 0 3 4 5 
Use of Wasteful Unconcerned Economical Saving 
Materials 0 3 4 5 
Ability to Poor Averege Fast Exceptional 
Learn 0 2 3 4 
Acceptance of Evades it ` Indifferent Accepts it Seeks it 
Responsibilit 0 1 4 6 
Initiative Timid Cautious Confident Aggressive 
QO 3 4 7 
Ability to Unwilling Indifferent Interested Capable 
Direct Work 0 1 3 4 
Attendance Poor Aroregs Good ene 
Punctualit (0) 7 
Attitude Dissatisfied TRUTETarent PE Enthusiaatie 
Toward Job 0 
Attitude Disagreeable tnd iE Forent dgreeabTe cooperative 
Toward Workers 0 3 5 
Attitude Contemptuous Unconcerned mon a Careful 
Toward Safety (0) 5 6 7 
servance of isregards Occasionally Usually Always 
(0) 3 4 6 


Safety Rules 
pearance areless Average Good Excellent 


TOTAL 


Rated by: (Title) Approved by (Supt.) 
REMARKS APPLYING TO APPRENTICES ONLYs 


Apprentice Supervisor. 


Rall Mechanical En 
one ages ca gineer 
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establishing qualifications for candidates for apprentice- 
ship uninfluenced by “pull,” relationship to present em- 
ployees, or any considerations other than ability to meet 
standards set up. It is realized, of course, that actually 
only a small percentage of employees will be ultimately 
required as supervisors. However, the greater the reser- 
voir of potential material available, the more efficient 
should be the future supervisors chosen and, therefore, 
the training will not be lost on the remainder. 

Minimum qualifications for an apprentice candidate 
should be confirmed by written, physical, and oral exam- 
inations held under the supervision of a responsible officer 
and should include the following : 

1—Intelligence and educational standards sufficiently 
high to insure that the candidate is, or can become, pro- 
ficient in elementary mathematics; in mechanical drawing 
to the minimum extent of ability to read drawings, make 
and dimension sketches; ability to understand from text 
principles of construction and operation of mechanisms. 

2—Physical condition, such as to enable candidate to 
adequately perform all work in the trade without difficulty 
and to be relied upon for regularity. Examination of senses 
and physical condition will, of course, be made by a phy- 
sician in accordance with railroad physical standards. 

3—Agreeable and cooperative personality. 

4—Appearance such as to make a good first impression, 
exhibit self-confidence, good physique, ete., clear and 
forceful speech. 

5—Age limits should be 18 years minimum, 23 vears 
maximum, with rate of pay sufficient to attract men of 
this age, increasing by steps until at the end of a term of 
apprenticeship journeyman’s rate is reached. Many men 
do not realize the importance of getting the most out of 
training at an earlier age. 


Make Future Opportunities Clear 


In employing apprentices, officers should endeavor to 
select without exceptions a candidate who has qualifica- 
tions that will enable him, with training, to advance far 
beyond the duties of a mechanic. In order to procure ap- 
plications, it will be necessary to publicize locally the fact 
that this training is not merely preparation for attainment 
of journeyman’s pay, but leads to mechanical department 
supervisory positions, 

Apprentice training should begin with a recognized 
period of probation, during which those showing inepti- 
ture can be weeded out. It must always be kept in mind 
that an apprentice in his first six months should not be 
considered as such, but as a potential charge hand or 
inspector subject to seniority clauses of agreements with 
labor organizations. Twenty years hence the onus may lie 
with the employer to prove he is not suitable. 

There should be two concurrent phases of training— 
on-the-job and school-room training. On-the-job train- 
ing should be supervised by a competent, interested shop 
instructor whose duties include moving the apprentice 
about at appropriate periods from job to job in the craft 
in order to provide alk avouid thorough experience. Suf- 
ficient interest should be taken to see that the apprentice 
is occasionally entrusted with some responsibility. This 
is absolutely essential to the sustenance of interest on the 
part of the candidates of the qualifications required. On- 
the-job training should entail moving about between sev- 
eral shops, coach yards, and repair tracks, even if at some 
hardship to the candidate. Conditions and practices will 
_ vary and, if some inconvenience is entailed in this proce- 
dure, it should only serve to determine if the apprentice 
has the necessary interest in his future to accept it. 

Classroom should be practical as well as theoretical. 
Mathematics should include, for example, determination 
of proportions of levers for air brakes on cars in the shops, 
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ete. Mechanical drawing should include study of blue- 
prints covering alterations to cars in the shop, sketches 
of new jigs actually required, tracing drawings made up 
in the drawing ottice, etc. In this way useful work may 
be accomplished while study is activated by the best type 
of stimulus. Objective study of the Association of Ameri- 
can Railroads rules of interchange, safety appliance reg- 
ulations, loading rules, etc., may be arranged by allow- 
ing the apprentice to execute actual bills to cover work 
done on foreign cars. 

To such a system, periodic reports on progress of in- 
dividuals is essential. A system of evaluating the appren- 
tice’s development should be worked out which will re- 
duce to a minimum the area of arbitrary personal judg- 
ment by develuping impartial and objective units for 
measurement of intangible qualities. A report form is 
shown in an accompanying chart. This should be filled 
out at each step in the training by the supervisor most 
intimately concerned with the man personally and should 
be attached to employee's permanent files. 

By the end of the candidate’s apprenticeship, it should 
be fairly evident, if reports have been properly executed, 
whether or not he is worth while considering for super- 
visory material and further training, or whether he should 
be considered to have qualified as a journeyman with lit- 
tle prospects for promotion. Reports on his progress 
should be filed yearly, at least until it has been established 
that he is not developing further possibilities. This will 
not take much of his supervisor’s time and it will keep his 
record up to date for consideration on short notice. Men 
whose reports have been favorable should be so advised 
and it should be made known to them that they are con- 
sidered as candidates for certain positions. When others 
are chosen first, the reason should be made known to 
them. There will often occur a considerable period of 
time after the date of graduation before a position to 
which the candidate is suited opens up. During this time 
it will be necessary to sustain the man’s interest by giv- 
ing him some responsibilities from time to time. 

All this is predicated upon establishment of rates of 
pay for any supervisory position commensurate with the 
duties and responsibilities associated therewith which 
should be sufficietly above that of those supervised to 
make it worthwhile. 


Provide Supervisory Experience 


At this stage of the candidate’s career he should have 
had some supervisory experience as a result of temporary 
service in positions of responsibility which he may have 
been given opportunity to fill through sickness of the in- 
cumbent or which may have arisen temporarily. 

Now, let us consider some of the qualifications a pre- 
sent-day supervisor should possess, as compared to ac- 
cepted qualifications of supervisors in the railroad indus- 
try in the past. Fifty years ago, choice of a man’s career 
was made for him while he was still a boy. His exper- 
ience, training, and knowledge was limited to the particu- 
lar branch of the trade in which he had worked a lifetime 
and, if he was finally chosen as a supervisory, it was 
usually on account of his seniority, his proficiency, or skill 
in the manual process. He supervised, largely by exam- 
ple, men he had known and worked with for years. 

Most satisfactory results are now achieved by a super- 
visor who has charge of a strange band of workers of 
various specialized skills impossible of mastery by one 
individual. He has no personal ties with his men and 
his qualifications should include certain attributes apart 
from his technical training which enables him to organize 
and secure cooperation, more important than complete 
mastery of the skills of the men supervised. Primarily, 
he should be ambitious, a builder for the sake of building, 
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a man willing to pay the price for leadership. He should 
be emotionally stable ; abnormal or sick people cannot give 
good leadership. He should live like a leader. He must 
be intelligent with a sense of purpose and common sense. 
He should have physical and nervous energy in abun- 
dance. He should be free from arrogance, insincerity and 
jealousy, a sign of conscious weakness which will inter- 
fere with his development of others. He should not be 
one of those men who fear to raise the status of others to 
their own, but rather consider themselves constituted as 
an arbitrary ruler of those over whom they have authority. 

The minor supervisor should be moved frequently to 
different positions. If possible, his career should begin 
at a large shop where he may act as assistant foreman 
under an experienced and qualified foreman. Later, he 
might be sent to a smaller, less important point as fore- 
man to develop self reliance, ingenuity, and resourceful- 
ness. Here, also, he will find the necessity for cooperat- 
ing with other departments. This will fit him, if he 
develops satisfactorily, for further responsibility as fore- 
man at a larger point. and so on. 

Throughout this article no mention has been made of 


the technical graduate. Obviously, educational qualifica- 
tions can be easily met by this type of candidate. How- 
ever, in so far as training and selection for supervision 
is concerned, a man with a university education must ac- 
cept apprenticeship on equal footing with the non-techni- 
cal man. If he is of the right caliber, he will, of course, 
progress with greater rapidity commensurate with his 
educational advantages. 

It has been said that the greatest undeveloped re- 
sources of American railroads lies in their personnel. 
Unfortunately, railways were slow to adopt the practices 
of other industries in selection and training of employees 
and supervisors. Other industries have found that this 
is profitable. The same should hold true for railroads. 

In the years to come railways must fight to increase 
their efficiency of operation to a degree never before 
necessary in order successfully to meet competition from 
other carriers. They must obtain higher standards of 
ability and loyalty on the part of employees and super- 
visors far beyond anything expected in the past. Super- 
visors must be properly selected and trained. They must 
be provided with the tools to do the job efficiently. 


supervisory Problem Has 
Many Angles 


A discussion of the question in a group of three | 
papers that will throw new light on specific points 


Sosmewuere in practically every paper submitted in this 
contest, regardless of which of the three categories it 
may have been in, the authors discussed the question of 
management, supervision and labor in greater or less 


detail, proving that without a sound policy in this field 
the solution of all other problems becomes more difficult. 
The three papers presented in this group offer valuable 
sidelights on points that the prize winners covered. 


Rebuild Your Supervisory Staff Now 


Railroad organizations are growing older year by 
year and move must be made to bring in new men 


By George E. Greene 
Assistant Enginehouse Foreman, New York Central 


The efficiency of any organization is dependent upon two 
things, first, the training and skill of the mechanics who 
constitute the basic structure of the maintenance forces ; 
and second, the degree of modernization of the plant in 
regard to machinery and facilities. By directing our 
attention toward these two fundamental factors, (that is 
—by correcting the defects existing in our training pro- 
gram as by improving plant facilities) we can strengthen 
the hands of supervisors and thus attain more efficient 
operation. 

One of the most apparent mistakes which has existed 
over a period of years and which became glaringly evident 
during the war, is the failure of railroad mechanical de- 
partments to provide a sufficient number of trained 
mechanics to do the actual work. A supervisor who must 
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personally solve all of the maintenance problems which 
present themselves in the daily routine, finds it impossible 
efficiently to supervise his men, schedule work, dispatch 
locomotives and still keep closely in contact with the plant 
as a whole. Conditions existed during the war which 
amply illustrate this point—air defects, special device 
defects, and all other mechanical defects which could have 
been diagnosed and repaired, were there properly trained 
personnel to do it, fell upon the shoulders of the super- 
visor. At numerous plants, during wartime operation, 
one-half of the mechanics engaged in running repair main- 
tenance were set-up helpers or accelerated course appen- 
tices. Due to the exercise of seniority the bulk of these 
men were finally settled on the night shifts. This made 
the organization of maintenance crews around a few high- 
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ly trained men as a nucleus impossible, and the general 
maintenance as well as the repair of defects suffered in 
consequence. How many failures and delays could be 
attributed to poor inspection or improper maintenance— 
and how many of these same failures and delays could be 
traced directly to a man working as a mechanic who failed 
to recognize a defect and properly repair it? 


Organizations Do Grow Old 


An inadequate number of well trained efficient mechan- 
ics is a direct result of several factors. The general apathy 
of railroad mechanical departments in properly training 
apprentice mechanics of the various shop crafts is one. 
The method of selecting attractive applicants for appren- 
ticeship is another. Our failure to provide enough ap- 
prentices to replace men who are retiring is still another. 
At one point on our system the average age of mechanics 
is 50.3 years. Upon examination of this fact no great con- 
cern need be shown as these men still have an average of 
14.7 years of work before attaining the retirement age of 
65. However, and this fact is significant, in this group of 
mechanics, 43 per cent are 55 years of age or older, and 
will reach retirement age in 10 years or less. By main- 
taining the present ratio of apprentices to mechanics we 
will be unable to replace these men. 

How can these problems be overcome? Railroad man- 
agement should establish a definite apprentice training 
program, adequately supervised, and closely followed by 
the officers of the mechanical departments. Complete 
technical information in the form of instruction pamphlets, 
published by the railroad supply companies, and copies 
of the various mechanical regulations of the respective 
railroads, should be placed in the hands of each apprentice. 
At the completion of each phase ‘of the training program 
the apprentice should be given a thorough examination in 
order to determine his progress. By successfully carrying 
out a program of this type, railroad management would 
prove that it is vitally interested in the proper mainte- 
nance of its mechanical equipment and rolling stock. It 
also follows, that a course of this kind would prove to be 
an investment which would guarantee handsome dividends 
in the future to railroad mechanical departments. As each 
new type of motive power comes off the drawing boards 
it becomes more complex and more expensive. The day 
of successful operation with “hammer and chisel” me- 
chanics is fast drawing to a close. There is no place in 
modern locomotive maintenance for mechanics of this 
type. 


Obsolete Methods of Selecting Men 


Our method of selecting apprentices dates back to the 
days of wood burners and link and pin couplers. We 
choose an apprentice because his father or some relative 
recommends him. He is then given an examination cov- 
ering sixth grade arithmetic and certain aspects of me- 
chanical drawing. If the applicant successfully eee 
this examination, he becomes an apprentice mechanic. 
This method is not only haphazard but the railroad com- 
pany cannot be assured in any way that the person selected 
will become a good mechanic or a good social worker. 
There are personnel tests, in use today by the Army, 
Navy, and private industry, which clearly indicate such 
things as mechanical aptitudes, basic intelligence and 
initiative, 

In the coming years severe competition in the field of 
transportation among inland waterways, trucking firms, 
airlines and railroads may be expected. If the railroads 
are to improve. or even maintain their present position in 
this field, we must have plant facilities which compare 
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favorably with those of our competitors. Let us examine 
the facilities of the trucking and air transport companies 
and draw a comparison with the average plant in use by 
the railroads today. Both of these competitors are com- 
paratively new industries and both are employing new 
tools and new methods of repair in their daily mainte- 
nance. They have the advantage of a great. parts inter- 
change reservoir built and maintained by the automobile 
and aeroplane manufacturers. Visit any airport and you 
shall see modern hangars, recently built, clean, well 
lighted and equipped with the best tools and machinery. 
Trucks, enroute, may stop at any number of service sta- 
tions owned, equipped and operated by private individuals 
who are competing for the patronage of the trucking lines. 
As a rule, the plants used by the railroads for the service 
and repair of locomotives are a far cry from those of our 
competitors. They are usually poorly lighted, badly 
ventilated and designed to meet the transportation de- 
mands of thirty or forty years ago. Of course, moderni- 
zation programs are in motion, but are these plants laid 
out with an eye to future conditions and problems or 
merely attempts to_bring some degree of modernization 
to antiquated plants? For example, will the improve- 
ments being made today in enginehouses handling steam 
power be adaptable to newer types of motive power? They 
should be, for by referring to orders placed for new loco- 
motives we find that at least 95 per cent of these orders 
specify Diesel electrics. In the near future our existing 
plants will be required to maintain this equipment. Mod- 
ernization of plant facilities must be made with careful 
consideration being given to this fact. Drop-pit tables 
must be able to handle a six-wheel truck. Power jacks 
with a higher lift than those generally in use in engine- 
houses should be purchased when renewing existing 
equipment. Any addition to present buildings should be 
designed in such a manner that they might easily be con- 
verted into Diesel repair shops. Lathes with sufficient 
swing and distance between centers to permit traction 
motor armatures to be turned should be substituted for 
present equipment. Small hand power tools, especially 
electrically operated ones should come into more general 
use. Our present cumbersome system of distribution of 
replacement parts must be overhauled. We would feel 
very foolish if we were to allow a shortage of material and 
parts to make inroad on the record of availability of Diesel 
locomotives as we have in the past with steam power. 


Modern Facilities Are Easily Converted 


- These are but a few of the things that can be done. 
With proper consideration given tools and plant facilities 
now, we shall be able to convert our steam enginehouses 
into Diesel repair and maintenance shops at no great 
additional expense. The finished product will not be, as 
in the case of many present day enginehouses, a 1900 
model, which, like Topsy, “Just growed”, but a modern, 
efficiently designed plant, equipped with facilities to han- 
dle successfully, the maintenance problems of coming 
years. 

If we were drilling a piece of steel and our drill bit was 
not cutting, we would sharpen it. If we were turning a 
bushing in a lathe with a dull cutting tool, we would 
sharpen it. These are the tools with which we do a job. 
Men and facilities are the tools a supervisor employs to 
do his job. Dull, blunt tools reduce the potential effec- 
tiveness of all supervisors. Why should we be satisfied 
with 75 per cent effectiveness when it is within our power 
to attain 100 per cent? Most of these suggestions can be 
installed in present mechanical department organizations 
without increasing budget allotments. Some of them 
will require a small additional outlay of money. 
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What Should A Supervisor Be? 


First, he must be a practical psychologist—Then 


he must be fair—A lot of employee training is 
needed—Preferred jobs need differential rates 


By J. L. Ferrel 


Air man, Missouri Pacific, Wichita, Kansas 


This article is the opinion of a man not a supervisor as 
to what a man in a supervisory position should be in order 
to build morale and increase efficiency. It also presents 
a non-supervisory opinion of what a company behind a 
supervisor can do to stimulate interest of employees and 
promote efficiency. 7 


Personal Qualities of Supervisors 


The men chosen for foremen should be no more than of 
middle age as men of this age are more progressive and 
alert than men who are older. They are, therefore, in 
search of new ideas and new methods for progress where 
an older man will be satisfied with conditions as they are. 
Furthermore, a young man will be more alert in promot- 
ing safety among the employees. Every supervisor and 
employee alike should and must be safety minded at all 
times. In order to keep away from needless injury and 
suffering to the individual as well as the man hours lost 
to the company. 

Injury and accidents are one of the worst assets a com- 
pany can have. 

The supervisor should supervise safety just as dili- 
gently as he performs his other duties. 

The supervisor should have an outstanding personality, 
an ability to understand human nature in order to get 
the best efficiency from employees. Nearly every man 
has an individual disposition, which the supervisor has 
to know, study and understand to win the confidence 
of the man. The supervisor must be a diplomat as well as 
supervisor. 

Most men are far more efficient and safety minded if 
they are in a good mood (let’s say) than when in a 
bad mood. 

There are men who have trouble at home, and they 
come to work all upset and nervous, their minds not at 
all on the work they are doing. Then along comes the 
supervisor and they get more nervous wondering what 
is up and are liable to hurt themselves or someone nearby. 
A good supervisor can find what is troubling the man and 


possibly help him correct it, whereby he will be more. 


efficient and a better workman. 

I do not mean by the foregoing that a supervisor 
should bow to an employee. There is no supervisor who 
can do that and be an efficient supervisor. He must be 
very firm and businesslike with employees to have their 
respect. He should be reliable, and of good sound judg- 
ment, and have a practical mechanical knowledge of the 
work he is supervising and how to get the efficiency 
desired of each man. 

If the supervisor will see that each man gets an equal 
square deal or, as near as practicable, wins each man’s 
confidence, and support through cooperation with his 
men, he will have their loyalty and full support at his 
command. 

Then the only strengthening he will need will be what 
the company for whom he works wishes to equip him 
with, There are many things a company can do to help 
the supervisor do a better job and many ways they can 
build the morale and increase the efficiency of the em- 
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ployees, secure greater production and a better working 
condition. 


Vocational Education and Morale 


A good way to build morale among employees would 
be to stimulate more interest among them. For instance, 
some sort of merit system whereby an employee could 
be commended for a good job, or given credit for his 
ideas if they warrant it. This will help stimulate an 
interest in the men and they will start looking for new 
ideas-and ways to increase production. They will feel 
more as though they are a part of the company than 
just an employee, as most of them feel now. Each em- 
ployee should feel that he has the most important job in 
his department and that he has a responsibility in per- 
forming that job. 

A vocational education program would also increase 
the morale of employees by giving them an opportunity 
to qualify themselves better for some particular job such 
as inspectors, record writers, or air-brake workers. 
During the late war years a number of new employees 
have been added to the railroad forces. Some have had 
very little experience. Most all of these employees would 
benefit by such a program. f 

I sometimes wonder if some of the serious railroad ac- 
cidents of the past few years are not largely due to inex- 
perience, or incompetent inspection ? 


Differential Rates for Preferred Jobs 


If the railroads would pay a differential rate to em- 
ployees who hold such preferred jobs such as car in- 
spectors, safety-appliance men, record writers, and air- 
brake men, they would get a more experienced and 
efficient force on these jobs. The older more experienced 
men are not taking the interest in the responsibility for 
the same wages. 

Some roads do not require the inspection force to 
stand rules examination, and do not pay a differential 
rate to these employees. This ntethod is not in the best 
interest of safety, to the company or the public. All of the 
above jobs should require an examination on inter- 
change, safety-appliance, and loading rules, if the com- 
pany expects to get the best efficiency from the forces. 

Another item that would increase efficiency and pro- 
duction a great deal and build morale among employees 
also, would be for the railroads to build adequate shelter 
under which to repair cars where the employees would 
be shielded from bad weather. Bad weather slows produc- 
tion on most repair tracks about forty per cent, especially 
during extremely cold or wet weather. 

The railroads, like all other industry, must become 
more modern if they are to meet the sharp competition 
ahead. Modern tools, and modern equipment are not 
enough. They must have a modern, well-trained and 
satisfied mechanical force. Safeguard the equipment and 
promote good will between the public and the railroad by 
boosting for the railroad and securing business to be 
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moved by it. If an employee is satisfied, he will be a good 
booster for his road. But first, he has got to be sold on 
the idea that he has the safest and best railroad there is. 


The Worth of the Car Inspector 


A car inspector can cost a company a lot of money by 
the wrong classification of cars, causing loss or damage 
claim to freight, or by overlooking something that will 
cause a serious wreck resulting in great loss of freight 
and equipment, or loss of life if passengers are involved. 

This is why an inspector should be an alert, well- 
trained, and competent employee in preference to an 
inexperienced one. I do not think the importance of 
training employees can be stressed too much with the 
constant new changes that are being made in equipment 
today and the days yet to come. 


The airbrake problem is another that is becoming 
more complicated each year with the growing weight of 
cars and faster train of heavier tonnage than of previous 
years. 

The supervisor should hold meetings with his em- 
ployees and inform them of the problems with which 
he is confronted and how he intends to meet them and 
ask for the help and support of everyone to reach the goal. 
He should also ask for suggestions or ideas that might 
speed the operation and increase the efficiency. This will 
produce a higher morale among the employees. 

The Missouri Pacific was proclaimed by our late presi- 
dent, L. W. Baldwin, as “a service institution.” It is the 
aim of all supervisors and employees alike to make the 
Missouri Pacific a better “service institution” in the 
years to come. 


Foremen Deserve Good Pay for Their Job 


If railroads would see that their supervisors are 
treated as well as the men their morale would be raised 


By Leland F. Grant 
Engineer of Tests, Chicago, Milwaukee, St. Paul & Pacific 


Something is amiss with the present system of railroad 
supervision and an opportunity for discussion and con- 
structive criticism will undoubtedly bring out some 
concrete suggestions for remedying the situation. It is 
hoped that by focusing the light of discussion on this 
problem, both railroad management and the Brother- 
hoods may be led to see the handwriting on the wall. 
Methods for correcting the present unsatisfactory con- 
ditions must be found if railroad management desires 
to maintain in the future the same degree of loyalty 
from the supervision that it has had in such rich 
measure in the past. 

There was a time when one of the assets of a success- 
ful foreman was an ability to curse fluently and ex- 
pressively and to back up such remarks with a pair of 
vigorous fists, if necessary. The days of this type of 
foreman are past and happily so, yet the basic problems 
which the supervisors face remain the same because 
human nature has not changed. To obtain satisfactory 
results the foreman must gain the respect and coopera- 
tion of his men; yet he must maintain discipline in the 
face of the present day independent attitude of workmen 
which is encouraged by powerful unions. Sometimes 
it appears that workmen no longer have the pride in 
good craftsmanship they formerly had and certainly not 
many of them can be classed as “eager-beavers” for 
work. Faced with a job they dislike they may either 
refuse to do it or plead illness and go home for the day 
with no regard for the effect of their action on the fore- 
man’s schedule or position. Yet when the foreman tries 
to protect himself by disciplining such an employee the 
union rises in indignation and claims that the supervisor 
is persecuting the individual. Even the most aggressive 
and conscientious foreman will eventually become dis- 
gusted with the browbeating he is subjected to by union 
representatives when he makes an issue of any kind of 
disciplinary action and will not subject himself to it 
except for the most flagrant cases. The unions and rail- 
road management are both responsible for this condition 
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and must work out means for correcting it. The labor 
organizations on one hand must adopt a more practical 
attitude toward demoralizing acts of their members if 
they wish to retain prestige and management, on the 
other hand, must give supervisors the kind of vigorous 
support they deserve. 


Wages Not the Only Inducement 


High wages and steady jobs do not offer the induce- 
ment either to enter or remain in railroad service as 
they once did. The high rates for railroad retirement. 
which came into effect with the Crosser bill, coupled 
with high income taxes, are causing employees to seek 
jobs in other industries where there is more left in their 
pay checks after all deductions have been made. Also 
some leave the railroads because they think there is no 
future in it on account of the competition from other 
forms of transportation. It is not surprising that college 
trained men are not being attracted to the railroads 
as they were in the period when the roads were being 
built. The present economic outlook does not indicate 
that the problem of attracting new men, and also retain- 
ing the present employees is going to become any simpler 
in the next few years. Any methods for improving the 
relations between supervisors and their men will become 
increasingly important. Any assistance given the foreman 
in holding their men and reducing turnover is going to 
be of great economic importance to management. 

The supervisor’s problems do not all lie in maintain- 
ing discipline and keeping a crew of experienced help. 
Most foremen are taxed to their capacity because of 
having more work than they can handle adequately 
under the high-pressure conditions of modern railroad- 
ing. The supervisory force has remained the same in 
size or has decreased as compared with the days when 
railroading was carried on at a slower pace. Consider 
for example the present day roundhouse foreman who 
has suddenly had Diesel engine maintenance thrust upon 


Railway Mechanical ineer 
SUNE "1987 


him. He has an entire new set of problems with no ade- 
quate preparation to meet them and too often insufficient 
facilities. Yet he is expected to produce results as he 
did before. Other fields of railroading present similar 
examples. To complicate matters, the foreman may have 
the problem of reorganizing his work because of the 
seniority rule that can lead to a complete displacement 
through the ranks when an employee terminates service 
through retirement or other reason. Theoretically the 
individuals can be required to prove they are qualified 
but, in the face of the usual position taken by the unions 
that anybody can qualify for any job, it is difficult to 
make qualification requirements stick. Some day the 
unions will wake up to what this practice is doing. 

Under existing circumstances it is understandable 
that men hesitate to assume the responsibilities of a 
foremanship. The inducements are not very great and 
there are few major railroad shops that do not have 
a number of examples of supervisors who have quit in 
disgust and gone back to the bench. How many fore- 
men have not been tempted to go back to their old jobs? 
Foremen should be paid adequately and the differential 
over the average workman should be sufficient to make 
a foremanship attractive. Sufficient authority must also 
be given him so that he can get his work done with a 
minimum of interference from other supervisors. There 
is considerable temptation on the part of thé higher 
officials to “ride” the foremen in an effort to get more 
work done. One of the most helpful things to the 
average foreman would be to have as his superior a man 
sufficiently familiar with the work to know when the 
foreman was doing all that was humanly possible, give 
him a few words of encouragement and then leave him 
alone as long as he continued his efforts on the same 
plane. “Riding” a foreman who is doing his best only 
creates resentment. 


Supervisors Not Equipped For Job 


It should be clear to railroad officers that the majority 
of supervisors are not well equipped to meet present 
day labor problems. They have for the most part come 
up through the ranks and have learned what they know 
about handling men the hard way. Furthermore they 
frequently do not have anyone to consult for help. Their 
superior may be seen too infrequently or may be too 
busy to be of much assistance. The supervisors have 
unquestionably done their best but it appears that many 
far reaching precedents have been established through 
the actions of supervisors who were not in a position 
to evaluate fully some of the things they did to settle 
what may have appeared to be minor matters. 

_ The experience during the war with the job instruc- 
tion training program showed startlingly that most 
supervisors could be helped by instructions from one 
skilled in the art of teaching. This training showed that 
even the older and more experienced foremen could be 
made more effective supervisors by being taught how 
to instruct their help to do any specific job. In view of 
these results is it not reasonable to believe that the 
supervisors could, by suitable training, become more 
effective in handling the human problems involved in 
dealing with labor? It is proposed that a program of 
instruction in practical psychology could be given to 
all supervisors from the rank of division superintendents, 
or equivalent, down, with great benefits to the railroads. 
Such instruction should be given by a practical, indus- 
trial psychologist, a man experienced in handling labor 
problems but not necessarily a railroad man. Instruction 
would be given to groups of supervisors of the same 
rank, though conceivably from many different depart- 
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ments. Such instruction would naturally be adapted to 
the particular group concerned as obviously the needs 
of leadmen or similar foremen would differ from master 
mechanics. Such classes would probably be somewhat 
informal with each “student” encouraged to talk freely 
about his particular problem. Such instruction should 
teach foremen how best to deal with the various types 
of individuals. He would learn what kind of approach 
is most likely to develop an antagonistic attitude and 
which will be more likely to encourage a cooperative 
reaction. With even a little knowledge of psychology 
a foreman would be better equipped to deal with his men. 

Such a department as here suggested would also be 
charged with responsibility for investigating and approv- 
ing all promotions to or of supervisors, as well as any 
discharges or demotions. Some sort of independent 
checking is essential to prevent either promotion or 
demotion because of political, fraternal or religious 
reasons, seniority or other prejudiced reasons instead 
of merit. Men will not work as efficiently for a super- 
visor who gets his job through favoritism as they will 
for a man who has won promotion because of his 
knowledge, skill or other special ability. Furthermore, 
there is no more certain way completely to ruin the 
morale of an organization than to make favoritism the 
basis of promotion. This practice will kill the initiative 
of the most ambitious individual. Seniority is another 
undesirable basis for promotion and as a result of it 
railroads suffer from too much of what has been 
facetiously called ‘‘Chief-clerk-itis.” If the railroads 
expect to compete with other carriers the sooner they 
make ability the major basis for promotion the better. 
Judicious consideration of seniority as one factor in 
promotion may be desirable but it must not be the 
major factor. 

If management desired, such a department as has 
been discussed might also serve to negotiate general 
labor agreements or at least assist extensively in such 
negotiations. The head of such a department would be 
peculiarly well qualified to handle this work and thus 
take a tremendous burden from the shoulders of execu- 
tives, who, like the supervisors, are overworked and 
participate in labor negotiations at the expense of other 
duties. Labor relations have now become so complex 
that a separate department to handle them could well 
be justified on the larger railroad systems. 

In addition to the above described activities in labor 
problems, a department of psychology and labor would 
always be on call to assist supervisors in any labor 
problems they were required to handle. It does not 
appear necessary to dwell on the advantages of having a 
representative of the railroad, skilled in the handling 
of labor problems, assist the foremen in discussion with 
union representatives. Management would thereby be 
giving the supervisors the support they deserve. 

In summarizing what can be done to strengthen the 
hands of men in supervisory positions these important 
steps should be given careful consideration: 

1. Give foremen adequate pay and then double or 
treble its effectiveness by a word or two of com- 
mendation for a jab well done. 

2. Give foremen assurance that promotion will be 
on the basis of ability and not seniority solely. 

3. Give foremen only a reasonable amount of re- 
sponsibility. 

4. Make available to foremen trained assistance deal- 
ing with labor problems and unions. 

If the railroads would do these four things they would 
take some of the most important steps in raising the 
morale and efficiency of not only the foremen but of 
the entire railroad organization, 
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The Car 
Department 


Question ... 


Q. The car department has come through 

the war facing some new problems and some 

old problems which now appear in much 
aggravated form. What do you think is the 
most important of these problems and what 
ought to be done about it? They may arise . 
from the higher standards of comfort and a 
convenience and the faster schedules to 
which today’s passenger-train operation 
must adhere. There are also plenty of them 
associated with building up and maintain- 

ing an adequate supply of freight cars 
capable of moving the traffic safely and 
satisfactorily. 


. First prize: 
C. K. Steins, mechanical engineer, Pennsyl- 
vania, Philadelphia 4, Pa. 


Second prize: g 
C. N. Kittle, superintendent of shops, New 
York Central, Buffalo, N. Y. 


Honorable mention: 
P. P. Barthelemy, retired master car builder, 
Great Northern. 


F. C. W. 
Martin Andresen, repair ckecker, Kirk Yard 
shops, Elgin, Joliet & Eastern, Gary, Ind. 
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Suggestions 


For Better Car Maintenance 


First Prize 


T ne most important problem of the passenger car me- 
chanical department is the training of maintenance men. 
This is especially important today because of the new and 
renovized cars going into service at a rapid rate on many 
of the roads. These cars represent an investment of 
around $100,000 per car and they must roll up many 
passenger miles per year to pay for themselves. The avail- 
ability that is so much talked about on the locomotive side 
is becoming more than ever important on the car side 
because of the money invested. 

Modern passenger car equipment cannot be maintained 
successfully unless the repair forces are properly trained. 
The run-of-mine repair yard organization will have many 
a headache unless those in charge of the yards recognize 
the problems presented by the new equipment. A parallel 
is found on the locomotive side where, in the early days, 
an attempt was made to maintain Diesel locomotives in 
steam enginehouses with the regular steam repair forces. 
That did not work. Now we have a mushroom growth of 
Diesel repair shops springing up all over the country with 


specialists trained in Diesel maintenance, some in Diesel 


schools and others “mdde” by trained men. 


Complexities of Passenger-Car Maintenance 


New passenger cars, and many renovized cars, are 
designed largely for passenger appeal. That includes good 
_ riding qualities, low noise level, plenty of light, and many 
other things, such as, train announcing systems, radios, 
overhead air-conditioning, wheel-slide control, speed gov- 
ernor control, door engines, circulating ice water systems, 
to mention a few and by no means all. These appurte- 
nances have to be kept in working order. The designer 
generally does what he can to make them rugged and 
trouble-free. He tries to put them where the maintenance 
men can get at them readily, but they are maintenance 
problems regardless of their accessibility. If they are not 
maintained it would be far better, so far as the public’s 
reaction is concerned, to leave them off. A patron is very 
critical of a thing he is told by advertising he will get, 
but finds he does not get because of lack of maintenance. 

It is quite useless and decidedly extravagant, as well as 
bad psychology, to put any money in a mechanical refrig- 
eration unit for drinking water and then despatch the car 
with the unit not working because the repairman did not 
know his job. It is even worse to cut off a sleeping car 
in the middle of the night because of flat wheels due to a 
lack of maintenance of the wheel-slide control It is unwise 
to spend good money for speed governor control and then 
not have the use of it because of lack of maintenance. 

While it is not mechanical maintenance, it is still the 
car department’s responsibility, and a very important one, 
to keep passenger cars clean. Clean cars are one of the 
“musts” for attacting and holding patrons. Cleanliness, 
courtesy, and on-time performance build good-will and 
sell tickets faster than all the gadgets that can be put into 
a car. Contrary to an idea all too generally held, good 
car cleaning takes special training. Luxurious accommo- 
dations, usually in light colors, cannot be kept up with 
the kind of car cleaning that sufficed for the old cars. 


* Mechanical engineer, Pennsylvania, Philadelphia, Pa. 
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By C. K. Steins* 


Specialists needed to find and 
repair troubles in accessories— 
The need for a freight-car back 
shop given and a proposed or- 
ganization for repairs outlined 


A hit-and-miss cleaning job is like a dirty plate in a diner; 
both drive business away. 

Car repair forces in the larger passenger car yards are 
generally specialized as to truck and coupler work, steam 
heat, electrical work, air brakes and plumbing work, 
while other gangs take ‘care of general interior work, 
such as, locks, window curtains, sash, seat mechanisms, 
etc. Specialization of this sort will have to be carried 
down to many of the smaller yards if the new cars are 
to be properly maintained. The “jack of all trades and 
master of none” is on his way out because today we need 
specialists. A mechanic must have more than the bare 
qualifications that get him the mechanic’s rate according 
to the book. He must be thoroughly trained to find 
trouble, and repair it quickly and in a workmanlike man- 
ner. He will not pick up this training unless he is an ex- 
ceptional man, and this kind of man is a rare find today. 

In the larger passenger car yards it will be necessary 
to specialize further than has been done in the past. It 
will be necessary to have air-conditioning and refrigeration 
specialists apart from the ordinary electrical maintainers. 
Men who are able to make repairs to radios, microphones, 
and loud speakers, short of factory repairs, will be re- 
quired. Maintainers must understand how a shock ab- 
sorber works and must understand that it is of no value if 
it is out of adjustment, loose on its bracket, or the link pins 
and bushings worn. i 


How to Use the Manufacturers 


The manufacturers of special devices are interested in 
keeping their devices in repair. Most of them put out 
helpful literature to assist the maintainers. Many send 
out field men to go where the cars are maintained and 
train the men. But there is a tendency to pass the buck 
to these manufacturer’s representatives. They cannot go 
it alone and, of course, are not in the yard all the time. 

Those responsible for the maintenance forces in pas- 
senger car yards should recognize immediately the im- 
portance of organizing their forces to work effectively 
and see to it that the individual gets the instructions he 
needs. An assistant foreman or a gang foreman, or an 
outstanding workman, should be designated to make a 
study of each new piece of apparatus and obtain all the 
literature on it that is available in order that he can 
qualify as an instructor. Instructive talks should be given 
to the men at lunch hour or at any other time that can 
be found. Not infrequently men will contribute their own 
time after working hours when they are satisfied that the 
instruction benefits them as well as thẹ company. 
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The freight-car problem has undergone no particular 
change in recent years in so far as rip-track repairs are 
concerned. The wooden car is passing out of the picture 
and some all-welded cars are coming in. There are cars 
with such new appliances as empty-and-load brakes, 
metal running boards, power hand brakes, various hopper- 
door closure devices, etc., and probably cars will be show- 
ing up before long with roller bearings. But in the main 
the job is essentially the same as before. 

The freight car, as all railroad men know, suffers be- 
cause it belongs to no one for maintenance in the sense 
that a locomotive or passenger car does. The car is 
shopped at the transportation yard because it has some 
defect that makes it unsuitable to go over the road. The 
rip track repairs that particular defect and rarely under- 
takes a repair for which there is not a crying need. This 
continual deferring of work increases the rate of deteriora- 
tion and, in the case of house cars, is the main reason for 
n large percentage of cars suitable for rough-freight 
only. 

General Repairs Vs. Rebuilds 


_ There should be back shops for freight cars as there are 
ior passenger cars and locomotives. Here a car would 


get a general overhauling, including scale removal and 
repainting. At this overhaul all deteriorated steel parts 
should be renewed, loose rivets cut out and replaced, 
splices set up so that they are watertight, and the car 
sent out practically as good as new. A repair of this kind 
is cheaper than a rebuild job, will keep a higher per- 
centage of cars out earning money, and will make reduc- 
tions in rip-track forces possible. 

The freight-car back shop, or shops, should be organ- 
ized and stocked to repair one class of car at a time. They 
should be devoted to one class until all of the cars requir- 
ing repairs in that class are run through. Inspectors 
should be sent out to inspect all cars of that class and 
route them to the shop if their condition warrants. When 
this class of car is in good condition the shop should be 
swung over and stocked up to process another class of 
car. The work of the shop can be rotated through the 
entire car ownership in this manner. 

It will always be necessary to make heavy accident 
repairs to some cars for which the back shop is not set 
up at the time. These can be repaired in a portion of the 
back shop set up to handle miscellaneous work and a 
separate force of repairmen assigned to this work. 


Improving the Car Situation 


Second Prize 


Tue tradition that most railroad personnel have, is 
believing that the problems and effectiveness of their own 
department are the most important factors-affecting the 
proficient operation of their railroad. This is probably 
the principal reason that the American railroads are the 
finest equipped and the best operated in the world. 

The record established by all the railroads during the 
war period is now history and it is one of which no one 
need be ashamed. But in the car department we have 
a peacetime job that also calls for clear vision, construc- 
tive thinking and some unusual ingenuity. These attrib- 
utes will be necessary to provide a higher standard of 
comfort for our passengers; to build and maintain rolling 
stock for transporting the freight when it is offered; and 
to deliver it on time in an undamaged condition. This we 
must do better than our, competitors and at the least 
possible cost. 7 


Coach Servicing Facilities 


Our car-department problems are well diversified be- 
cause the procurement of new cars is still difficult and, 
since new passenger cars are still limited, we must handle 
their maintenance, cleaning and other terminal service 
with dispatch in order to increase their availability. 

With power-operated exterior washing machines a 
train of as many as 15 passenger cars can be cleaned in 
15 to 30 minutes. Portable battery-charging facilities 
should be used where coach yards or station tracks are 
not wired. We should minimize such maintenance as 
wheel changes, draft-gears and coupler replacements, 
periodic cleaning of the air brakes and air-conditioning 
systems, battery charging, etc., at all terminals except 
those having proper facilities. Cars requiring this work 


* Superintendent of shops, New York Central, Buffalo, N. Y. 
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By C. N. Kittle* 


Repairs should be scheduled and 
planned only when material is on 
hand — Some uses for defective 
cars listed — Ways to increase 
efficiency of repairs described 


can be routed to terminals where proper facilities and 
trained personnel are available. 

It is unfair to our patrons and certainly poor business 
to fail to give them a clean, comfortable car that will reach 
its published destination without mechanical failure. 


The Freight-Car Situation 


Immediately subsequent to Pearl Harbor our govern- 
ment informed us that few, if any, new cars would be 
available during the war period. This resulted in se- 
lecting from that group of freight cars which had been 
set aside for demolition those which could possibly be- 
come candidates for repairs. These were returned to 
service with sufficient repairs for only one, or possibly, 
two years. We had material for new box cars and this we 
revamped and used to build gondolas. All-steel hopper 
cars came from the shops with wood floors. The substi- 
tution of materials was necessary and quite prevalent. 
Despite this we transported in 1941 more tons of freight, 
more miles with fewer cars and locomotives than had 
moved in any peak year immediately subsequent to 
World War I. That performance was exceeded in the 
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ensuing war years and last year our American railroads 
carried the greatest volume in any peacetime year. 

Now we must pay the piper for our war-maintained 
freight equipment which should have been replaced dur- 
ing the past several years. Equipment is moving to the 
demolition yards with retirements equalling and, in some 
cases, exceeding replacements. Shippers universally are 
failing to get sufficient box cars for the loading of freight 
that must move to keep their plants in operation, We of 
the car department must use our ingenuity for properly 
planning and scheduling work to increase materially the 
availability of all classes of freight equipment by reducing 
the number of davs required to rebuild or to make 
general repairs to bad-order equipment. We must pro- 
gram the work through the shops only after all material is 
available or promised for delivery to meet the schedule. 


Availability Suggestions 


We must use cars which may not be in a condition for 
revenue loading to handle company materials when such 
cars are not scheduled for immediate repairs at the shop. 
A box car due for rebuilding may have a leaky roof or 
some defects which do not prevent using it for handling 
storehouse supplies or maintenance-of-way materials that 
would not be damaged by water or exposure to the ele- 
ments. The self-clearing hopper car or all-steel gondola 
may require new floors or some new side sheets, but 
floors and sheets can be patched at a nominal expense 
and the car used for cinders or rubbish loading or for 
some other company supplies where a first-class open- 
top car would not be necessary. These cars can be re- 
tained in such restricted service until they are wanted for 
scheduling through the shop. In this manner the use of 
the car is lost only while it is being repaired which, in 
each case, releases a good car for revenue loading. 

The selection of empty cars for loading is one of our 
most important jobs. A serviceable and clean car not 
only makes the shipper satisfied, but increases the prob- 
ability that the car will reach its destination under load on 
schedule. It also results in furnishing the class of car 
that the shipper desires to meet his loading requirements 
and minimizes the time required for the car to arrive at 
its destination by reducing the possibility of it becoming 
defective en route. This increases car availability. 


The Rip Track 


Only freight repair tracks. adjacent to classification 
or terminal yards should be considered as being properly 
located and they must be modernized. They should have 
heated and ventilated buildings for workmen’s service 
rooms, office forces, and for such work as must be pro- 
tected from the elements. Runways should be of con- 
crete. Power delivery trucks, power jacks, portable elec- 
tri welders, etc.. must be provided to expedite the com- 
pletion of necessary repairs to loaded cars and the serv- 
icing of empty cars released for loading. Freight repair 
tracks must have proper facilities and tools as well as 
trained personnel to insure the maintaining of all freight 
equipment in a good serviceable condition between heavy 
repair cycles. 

Well trained and competent inspectors in classification 
yards are an asset in the marking and classifying of bad- 
order cars to divide cars requiring minor repairs from 
those in need of general repairs. The former are placed 
on repair tracks for further classification according to 
the work required. Bad-order cars requiring general re- 
pairs are assembled and held for routing to the shops. 
Such bad-order cars being held for the shops should be 
reported to, and ordered forward, only through the 
office of the chief officer of the department for the railroad 


300 


or its sub-division. Improper classification or incorrect 
placement of bad-order cars on one repair track resulted 
in a number of them being delayed and some being held 
over 24 hours longer than would have occurred if the 
cars had been properly classified. Such practice, if con- 
tinued, would have resulted in a loss of approximately 
3,000 car days for the year at this one point. 


General Repairs 


Freight cars requiring general repairs or rebuilding 
should be sent to a shop where the work must be sched- 
uled, classified according to types, and separated by lots 
when the ownership is large enough to support it. With 
the procurement of materials difficult, the repair sched- 
ule must be determined prior to the beginning of the 
work to eliminate interruptions that would otherwise 
occur as a result of any delays in materials delivery. 

A shop of sufficient size to enable competitive produc- 
tion lines creates a desire in the workmen to excel. In- 
centive compensation promotes production, and a good 
apprentice school, well tutored, helps fill the ranks of the 
retiring mechanics. These features are very necessary for 
production. The results of labor can be very expensive 
when the use of modern, efficient tools and equipment 
is disregarded, or when insufficient knowledge or atten- 
tion is given to the proper scheduling of the work. 

A principal requisite to maximum production at mini- 
mum cost is the procurement of materials, properly 
fabricated and assembled into the largest possible units 
that can be united with the car. This enables the use of 
compression rivets, electric welding and jigs or forms, all 
of which are conducive to high-class workmanship. 


What Modern Tools Mean 

We can ill afford to be hoodwinked into using obsolete 
tools or equiprMent because they are not worn out. 
“Hold onto the old as long as it is good, but get the 
new just as soon as it is better.” Here are some relevant 
facts pertaining to eight hours work, or one man day: 

A 15-yr. old lathe turned the journals on 14 pairs of 
mounted car wheels. A new modern lathe did the work 
on 23 pairs, an increase of 64 per cent. 

A l-yr. old pipe-bending machine formed the pipe for 
AB brakes on 24 cars, but a new modern machine did 
the same work for 63 cars, an increase of 162 per cent. 

A 20-yr. old power brake, used for forming steel plates 
into shape, was replaced with a new machine which pro- 
duces more parts more accurately shaped and reduces the 
unit cost from 40 to 60 per cent. It also forms parts cold, 
whereas heat was necessary with the old machine. 

More of these facts could be illustrated, but those cited 
are sufficient to prove conclusively that we can ill afford 
to use the old when the new is far better. It is too 
expensive to our department’s effectiveness, as well as 
shameful, to waste our manpower by disregarding the 
obsolescence of machinery and tools. 

Manpower is valuable and we must acknowledge the 
importance of the-men’s indiviuality as well as their part 
in our department’s effectiveness. Most men have limita- 
tions and also a desire to perform the class of work they 
like best to do. It is this desire which enables placing 
them into groups to advance the work progressively in 
equal positions, thus minimizing the number of tools re- 
quired. It will also permit complete-utilization of the tools 
necessary. Yes, the tools will wear out in less time, but 
24 portable tools costing $100 each, which last only four 
years, amount to $600 annually. Non-classified work 
may require as many as 72 tools at $100 each for the 


‘same amount of production. Even though the tools may 


last 10 years, the annual cost ‘will amount to $720. 
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Another advantage gained by a four-year purchase cycle 
is that the tools will be more modern. 

Maintenance, including repairs to car parts, at shops 
and repair tracks will, when centralized, be done more 
proficiently when the work is in volume, and it will 
enable the use of modern facilities, tools and correctly 
trained craftsmen. 

The cleaning, repairing and testing of brake valves 
must be performed by high-class craftsmen using special 
tools for efficient operation. A recently developed and 
modern tool, when used, minimized the physical labor re- 
quired and reduced the cost of production sufficiently to 
amortize its cost in eight months and it has an estimated 
service life of several years. The result is high class work- 
manship, increased production and better satisfied work- 
men. 

Air and signal hose, retaining valves, angle and cut- 
out cocks can be reconditioned in accordance with AAR 


requirements at a minimum cost only by trained crafts- 
men supplied with modern tools. 

Journal packing renovation can comply with AAR rule 
66 and the recommended practice only when handled with 
modern equipment; to do this efficiently a large volume 
is desirable and profitable. Concentrating wheel and 
axle work to reduce manual labor is an innovation of 
the past, but centralization now to utilize fully special 
and modernized machinery is a necessity. This procedure 
will minimize the investment in stock necessary to pro- 
vide ample requirements. 

The car departments are surely justified in their re- 
quest for any investment necessary to provide modern- 
ized tools and equipment, the use of which will produce 
maximum production per man hour of labor and which, 
coordinated with proper planning and scheduling of the 
work, reduced materially the number of cars held in bad 
order, thereby increasing car availability. 


Additional Comments on Car 
Department Problems 


Ideas range from a broad treatment of future design considerations __ 
through a series of recommendations for the revision of repair 
facilities to specific suggestions from the workman’s point of view 


Tur entries received in answer to the prize competition 
question relating to the important problem confronting 
the car department came from men with experience in 
many different phases of car construction and mainte- 
nance. Because of the wide variety of experience each 
author tackled the car problem from a different slant, 
using his personal experience as the ‘basis for solving 
the problem. Such a basis, of course, makes the papers 


all the more valuable because ideas from experienced 
men usually offer a practical solution to the every-day 
problems confronting the department that must keep in 
shape the vehicles that carry the revenue-producing 
passengers and commodities. Of those contributing ideas 
only the top three entries following the prize winners 
are published in this issue. Other papers will appear 
in subsequent issues. 


Freight-Car Designs Need Revision 


Great need is for more new freight cars in construc- 
tion of which advantage is taken of modern materials 


By P. P. Barthelemy 
Retired Master Car Builder, Great Northern’ 


That something must be done about the car situation 
is obvious. A far-reaching, well-planned program must 
be worked out and vigorously pursued if the railroads 
are to maintain their position in the field of transporta- 
tion. The writer’s viewpoint on this subject is that of a 
carman who has had long experience in designing and 
constructing cars and in their mechanical maintenance. 

Considerable modernization of passenger cars has al- 
ready been done, a little belatedly, yes, but we are on our 
way. The freight-car situation is less encouraging, since 


*Mr. Barthelemy is now engaged in consulting engineering work. 
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full advantage has not been taken of modern material 
developments, in addition to which the engineering in 
far too many of them leaves much to be desired. 

Retrospectively, it is a simple matter to trace the cir- 
cumstances that led up to our car condition as it was 
during the war and as it still is today. Looking back, 
despite what happened to Lot’s wife, has its good points, 
for the lessons derived therefrom may be of help in 
averting a repetition of the mistakes of the past. 

Our war and postwar car troubles are traceable to the 
economic conditions obtaining during the several years 
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prior to the beginning of World War II when the build- 
ing of cars was at low ebb. Then came the war with the 
resultant unheard of demand for equipment, when every 
available car was pressed into urgent and intensive serv- 
ice, including the old worn-out ones. 

We did a lot of looking back after World War I, but 
our memories were overly short; we were again caught 
with an acute deficiency of freight cars and, therefore, 
were also again forced to comb the storage yards and 
press into service a vast number of these worn-out cars. 
Except for the difference in vintage between the two 
eras, the situations were parallel. These old cars were 
in poor mechanical condition and shortages in materials 
and labor precluded putting them into even fair service 
shape. “A lick and a promise” was all that we could 
give them, hoping, with our fingers crossed, that they 
would carry on. Because of the nature of the business, 
there was little Opportunity to segregate the poor from 
the good. But despite these and the innumerable other 
handicaps that had to be faced, the railroads did a mag- 
nificent job. 


Passenger Cars 


The program for building modern passenger cars, in- 
terrupted by the war, is again under way, though the 
Progress of the work has been slow. These new cars 
are modern in all respects and the matenialization of 
plans is going to give the railroads the best passenger 
transportation equipment in the world. 

The building of these new streamliners is releasing a 
large number of the conventional cars for secondary sery- 
ice, which results in a general demotion down the line, to 
local runs, releasing a lot of the oldest cars for long- 
overdue retirement. We must not, however, ignore this 
demoted equipment, for a great deal can and should be 
done to make the old cars retained in local service more 
comfortable and more attractive. Those displaced by the 
new ones have been modernized in most respects. How- 
ever, on several points they now suffer in comparison 
with the streamliners, They are rough riding, noisy, and 
too sombre in appearance. The rough riding, as well as 
the noises between the cars and those transmitted from 
the trucks, can be eliminated or greatly reduced. 

Improved draft and buffing arrangements and the in- 
Stallation of tight-lock couplers will eliminate much of 
the noise and car lurching now all too prominent. A 
wider use of devices that contribute to the nice riding of 
the new cars is feasible on these older cars, as are also 
the anti-noise features. Streamline effects can generally 
be produced at small expense. Cheerful colors on both 
exterior and interior and more attractive decorations are 
needed. This applies to all passenger cars; it is a re- 
flection on the road to have “jerkwater” cars, even on 
locals. Among interior decorations that should be used 
are interesting scenic pictures; “pile-up” murals and air- 
plane pictures of important cities are very popular. 
Those big, bare panels need such coverings. Naming 
assigned cars after cities on the run is good advertising. 
Speeding up these trains and cutting down on the train 
stop also helps. Make the trip on these lesser trains a 
mecoure rather than just a means of getting from here to 
there. 

Building light cars for small local runs can be carried 
much further than is now the case. The fast acceleration 
of the small Diesel and the light equipment help to speed 
up the overall run. 


Freight Cars 


the shortage in freight cars have been 
Industrial unrest has so retarded 


The reasons for 
briefly mentioned. 


302 


building that cars authorized a long time ago, which 
should have been hauling freight for many months, are 
not yet built. 

As far as the immediate present is concerned, it ap- 
pears that all that is possible is being done to alleviate 
the situation, In a short time some measure of relief will 
be had as more of the new cars are turned out. True, 
forced retirements are probably exceeding new replace- 
ments, in number at least, but there is consolation in the 
fact that each new car will do the work now requiring 
two or three of the oldsters. í 

As to the future, the general remedy is obvious; a very 
extensive building program that will provide really mod- 
ern equipment. Long-range planning is called for, with 
the development of designs and constructions of the high- 
est order, That there is room for improvement in those 
respects is only too clear? what has been done in the 
development of the passenger car is plainly indicative of 
what we can do with the freight by wider employment of 
the newer materials and with more attention to detail and 
general design. A. A. R. specifications and designs are 
badly in need of a thorough modernization. There must 
be a better coordination of the advanced ideas and con- 
structions developed by both car owners and car builders. 
This is not a reflection on the Car Construction Commit- 
tee. Their regular duties keep them so occupied that they 
have insufficient time for a problem of that magnitude. 

While some owners have done a nice job in the ac- 
quisition of up-to-date freight cars, it is unfortunate in 
other cases that so many of the cars were already ten 
years behind the times in materials and design even 
before they were turned out, in contrast to the progress 
made in other industries, some of which are in direct 
competition with the railroads. There is need of a gen- 
eral awakening among freight-car designers, both car 
owners and in the car-building industry. 

The freight car is built to last 25 years; therefore it is 
necessary not only to make the most of present-day mate- 
rials and up-to-date designs, but to look into the future 
as far as is humanly possible to see what it may have in 
Store for us; use imagination. There is evidence of 
overdoing the practice of making “repeat” orders of 
previous designs because those cars were good. Too 
much ultra-conservatism: we “keep both feet on the 
ground,” yet the man who does that is standing still; 
the implication is not without point here. 

Strange as it may seem, the lightweight freight car 
has not yet come fully into its own. “That lightweight 
cars are a success has been proved beyond all doubt. The 
ultimate value to be derived from weight saving is de- 
batable, but the fact remains that it costs money to haul 
a ton a mile, be that ton in lading or in the tare weight 
of the car. Lightweight steels are more durable than 
the old, and certainly a welded construction is far supe- 
rior to riveting. Riveting has practically disappeared in 
other industries.” 


Weight Reduction 


It is not within the scope of this article to point out 
in detail where weight savings can be made, but the items 
are numerous and easily found by those who care to seek 
them out. Commendable pioneering work has been done, 
by both car owners and car builders, but we seem to have 
failed to profit fully from it. 

Specialties are often far heavier than need be. Ply- 
wood linings are a major weight saver, both for new 
cars and for rebuilds or heavy repair work, since because 
of the great strength of plywood, material of only one- 
half the thickness of matched boards will be more than 
ample. Most of the conventional nailers may also be 
omitted by the use of adaptable securement methods. In 
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many of the plywood lining applications to box cars the 
highly objectionable grain trench has been retained. 
Why? There are some very successful exterior sheath- 
ing applications, but in most of those the panel thickness 
can be reduced appreciably. For composite gondolas 
plywood panels one-half the thickness of the ordinary 
planking would be stronger and more durable than the 
latter. There is a rich field for real research here. Both 
car owners and the plywood industry seem to remain 
happily unconscious of the possibilities of that material 
in freight-car work; the potential volume is enormous. 
Plywood cars have a high publicity value with shippers. 
Aluminum has great possibilities as a major freight- 
car material, and a number of experimental units have 
been built. Here again the designs indicate insufficient 
study, particularly study of the various intricate forms 
that can be produced by the extrusion process. Improve- 
ments can also well be made in securement methods. 


Rehabilitate or Retire? 


Rebuilding and rehabilitation plans need to be care- 
fully worked out, bearing in mind that in many respects 
the cars have become prematurely aged because of in- 
tensive usage and neglected upkeep; car mileage as well 
as time is an aging agent. 

Points to consider: Is the car worth rebuilding ; does 
it require AB brakes; will rebuilding it tend too much 
toward the perpetuation of those old, heavy, and obso- 
lete constructions? Some of those that have already 
passed through a couple of rebuildings have about 
reached the “grand-daddy” status, structurally speaking. 

Many of the major items reused have reached the 
level-off plane in their maintenance curve; therefore re- 
placements and repairs start almost immediately. To 
be weighed against that is the fact that a new car will 
require practically no maintenance expense for five years 


or longer, then the rise in the curve is slow. The new 
car is modern, more economical to handle, is in better 
ice condition, has a good publicity value and a higher 
availability factor. 

Some roads are faced with a commodity box-car sup- 
ply problem, where those cars have to be maintained to 
grain condition or better. To meet that condition the 
bodies of those cars require heavy repairs about every ten 
to twelve years; they cannot be permitted to take the 
natural course down the commodity scale, from new to 
scrap. This is also true of other types—coal cars, for 
example. - 

When rebuilding is done, or heavy repairs made, do 
not just follow the old constructions, but make the most 
of the newer developments in materials and designs; do 
not overlook the big advantage that lies in a much wider 
use of welding. Plywood linings can be used to very 
good advantage in the box car, and also as sides for 
composite gondolas and in other places. 

Our analysis would be incomplete without making 
mention of repair facilities. On the average, freight-car 
repair conditions are bad and facilities and equipment are 
inadequate. Far, far too much of the repair work is 
being done out-of-doors, and there is a shortage of tools 
and devices to enable the repair forces to do their work 
faster and easier. 

It is highly uneconomical to do repair track work out- 
of-doors under inclement weather conditions; a great 
many car-days are lost, and loads are too often delayed. 
A quicker turnover of bad order cars is needed. 

Some of the passenger car repair shops and servicing 
yards are in need of modernization to properly handle the 
streamlined equipment in particular. 

Your campaign is along the right lines, and much good 
will result from bringing all these matters into a general 
discussion. 


Increasing the Availability of Equipment 


The author points out advantages of greater standard- 
ization over individual freight-car designs and lists 
some ways to expedite repairs to existing equipment 


By Martin Andresen 
Repair checker, Kirk Yard Shops, Elgin, Joliet & Eastern, Gary, Ind. 


The problem of increasing the availability of freight 
cars in the present shortage, insofar as maintenance of 
physical equipment is concerned, is less of a problem 
of inventing new and spectacular methods and radical 
techniques than of effectively calling attention to facts 
which should of themselves be readily self-evident. 

The two outstanding needs are: First, a greater stand- 
ardization of equipment; and, second, a more effective 
use of available methods in accomplishing the work of 
maintaining existing equipment. 

Today the average repair plant is confronted daily 
With a considerable variety of equipment, —box cars, 
hoppers, gondola, refrigerator, tank and a number of 
other types. This is bad enough in itself, but added to 
that the fact that outside of wheels, couplers, brake 
beams and a few other standard articles, there is very 
little than can be used on one car of a given type which 
will also be proper for repairs to another car of the 
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same type. There is necessarily created a considerable 
degree of confusion. 


Lack of Standardization 


Couplers are standard, but of head blocks or buffer 
castings there is a large variety; we may apply wheels, 
which, although not standard as to material, are 
physically interchangeable with any wheels which we 
may remove. But when a truck side or center plate goes 
bad it is apt to be the one of a dozen or so varieties 
that simply won’t work with what the repairing line 
has in stock. It may be added that newer equipment is 
as bad in this respect as the older equipment, and as 
far as interchangeability in this detail is concerned, we 
appear to be retrogressing rather than progressing. 

When we come to house cars and refrigerator cars, 
we face the biggest headache of all. Should a door be 
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missing from a box car, it is usually necessary to send 
the car home before it can be made fit for further load- 
ing. Dimensions of doors vary to such an extent that 
to carry even a fairly comprehensive assortment would 
be impracticable. Roof and body details vary, brake 
details are often of a design which is strictly confined 
to the owner, and so on until the very analysis of the 
problem would fill a good-sized book. 

Some years ago the Association of American Rail- 
roads undertook to further the design of box and re- 
frigerator cars of standard fabrication and dimensions. 
These cars seemed then and still seem entirely satisfac- 
tory insofar as both service and maintenance are con- 
cerned, but today we hear less of the development of 
further standardizing than we have for a number of 
years. In fact, the cars built today seem to a large extent 
to have lost sight of this objective, —and this in a time 
of vital need, when one standard design would do much 
to expedite production’ 


Too Much Individuality 


From the economic viewpoint there is no competitive 
advantage in the great variation of equipment which 
exists. The freight trailers used on the highways are 
far more standardized than our railway equipment, and 
they enjoy a highly profitable business. 

The appearance of our cars concerns the customer 
far less than the promptness with which they forward 
his merchandise. By its very nature a freight car is not 
to be a medium for the expression of the artistic tempera- 
ment and the individual idiosyncrasies of its designer. 
From a practical viewpoint a car which by its construc- 
tion lends itself to fast easy repairs when bad ordered 
is a more valuable asset than a car which by its appear- 
ance definitely associates itself with a particular carrier 
and decreases its availability as a result. This business 
of the transportation of merchandise is first. last, and 
always intensely practical, and any oversight of this 
point is certain to be paid for eventually in actual dollars 
and cents. 

But standardized equipment is in a great measure 
a long-range program and the pressing need is for today. 


Facilitating Car Maintenance 


In the average repair plant itself there is a great 
opportunity for improvement. It seems shocking that 
in an age which recognizes time in the terms of a valu- 
able commodity, when considerable time and money 
are spent by nearly every productive industry in the 
field of research toward improvement of method, that 
a great proportion of our own work should be accom- 
plished “by main strength and awkwardness” and by 
methods which other industries discarded years ago. 
True, there are few mechanical aids which will expedite 
changing of wheels, brake beam, couplers, ete., which 
are not now in general use. There is also no practicable 
short cut in repairs to air brakes. However, in many 
other respects we have failed to take advantage of time- 
saving devices and methods to any great degree. Outside 
of the foregoing mentioned work, the greater part of 
the work falls into three main categories, namely: parts 
broken or worn out, parts bent, and parts missing. 
Considering the first it is desirable that a satisfactory 
replacement should be readily available for any broken 
or worn-out metal part which must be replaced if this 
is the only course that is open. Should it be practicable 
to effect repairs, however, the physical plant should be 
equipped to handle the necessary work with a minimum 
of lost time. 
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Portable electric welders in these situations are prob- 
ably the most efficient and satisfactory solution to the 
problems presented. The range of work which they 
handle is probably greater than any comparable method, 
and it is safe to say that the ultimate in technique in 
this field has not vet been attained. New alloys are con- 
tinually being developed which give them an ever- 
widening field of utility and an ever greater factor of 
economy. 

Where the damage to wood parts necessitates exten- 
sive replacement, the fabrication of the parts them- 
selves presents a problem of lesser magnitude. However, 
in their application considerable time is often lost in the 
use of ordinary wrenches which could be saved if power 
wrenches were used where considerable bolted work 
is undertaken. Good bolt cutters are often overlooked. 

The straightening of bent metal parts always presents 
an interesting problem and one that frequently taxes 
the ingenuity of the party effecting repairs. Needless to 
say, when it is necessary to remove the part from the 


car for the operation, considerable time is expended in 


the removal and re-application of the part itself. Repair- 
ing a part of any size in place, such as metal sills, 
transoms, ends, or corner posts, when the damage is 
extensive, cally for a high degree of skill and highly 
efficient. equipment. Some shops have designed equip- 
ment which serves their needs well. There is also con- 
siderable equipemnt on the market. In the end, the re- 
quirements of the individual plant will determine the 
nature of the equipment best suited. 

There are available various types of clamps and yokes, 
leverage devices, oil torches, and of more recent develop- 
ment, a gas-and-oxygen torch having a number of jets 
and effectively heating a good-sized area while con- 
fining the effects of the heat to the area being worked. 
These devices, when properly used, give excellent results 
in the matter of time saved. 

Concerning missing parts we may conclude that the 
problem of availability is one over which we now have 
little control, under existing conditions. A part of the 
answer for the time being seems to be the reclamation 
of every available defective part which will lend itself 
to such a process. How long present shortages will 
continue is difficult to predict, and in considering parts 
to be reclaimed, it is evident that more time and expense 
are presently justified than would be the case in normal 
times. The principle of “waste not—want not” holds 
good today as never before. 


Future Design Considerations 


We may, therefore, conclude that if in the design 
of cars to be built, a full consideration is given to the 
interchangeability of parts, and to facilitating the cus- 
tomary operations of maintenance which past experience 
has taught us to anticipate, we shall have taken a logical 
step toward the solution of future problems; and if 
we also give our serious considerations to an intelligent 
study of method, a very real development will have 
been made in the solution of the problems of today. 

The day when haphazard and indifferent methods 
sufficed is over. In the complex economic structure of 
the present it is necessary to develop efficiency to the 
highest degree if survival is to be the order of the day. 
and to achieve true efficiency requires a coordination 
of the best technical methods, intelligent planning and 
realistic common sense, coupled with a complete faith in 
the medium with which we work. With this combina- 
tion we shall be enabled not only to find success in con- 
quering our present difficulties, but be prepared for the 
economic vicissitudes of future times as well. 
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Practical Suggestions on Freight Car Design 


By F. C. W. 


Last fall during one of the most critical periods of the 
car shortage I talked with a car service agent of one of 
our larger railroads and he said, “If I could only get one 
day’s delivery of cars ahead, I could fill all orders for 
some time.” It occurs to me that if we could move all 
cars forward one division on all roads, we would make 
everyone happy. If every car repair track, every car 
shop, every cleaning track will put out just one extra 
car, if every car clerk will bill them out, if every switch 
foreman will switch them into the outgoing trains, we can 
get a day’s car supply to the good. All repair men must 
realize that one 40-ton car will haul as much as any 
other 40-ton car and that we must let the heavy repair 
cars accumulate if there is no other way to get the lighter 
repair cars out. When cars are repaired we must not 
bury them on a blind alley track; we must get them 
switched out. By doing this we may be able to get every- 
one in the industry “car conscious.” 

The car inspector is your right-hand man. Give him 
a chance. Remember, the car inspector’s work is never 
finished. He just can’t be sure that he has not over- 
looked some item that needs attention. The car inspector 
may be a man who eats in the kitchen but he has a 
thinking mind and you can get him to use that mind if 
you encourage him to do so. Do not sell the car in- 
spector short. If you were about to cross the Sahara 
Desert in your automobile you would want to have it 
inspected by an rt mechanic before you started. 
This is the kind of service that all railway cars get before 
they are allowed to leave the yards. They are inspected 
by real car experts, men who are interested in making 
sure that every car is in shape to carry its load to its 
destination without delay caused by failure. 

Do not promote the kind of supervisors whom we used 
to hear say, when a man made a suggestion, “You were 
not hired to do any thinking. You do the work. We 
will do the thinking.” And I beg of you who manufac- 
ture railway supplies to give a man any information he 
may ask for when he writes you regarding your products. 


Car Builders 


When car builders put some special steel in different 
car parts, they might indicate by an information plate at 
some point on the car the kind of steel by its trade name, 
such as Bulloy, Muleoy, or Caroly. You will find the 
repair men will quickly learn the difference. A welder 
quickly knows the difference in the feel of his torch 
when he heats various kinds of steel. He will soon learn 
how large an area must be heated to strengthen a car part 
without it cracking upon cooling. 


Some Practical Aspects of Design 


The car inspector could, if given a chance to design 
cars, cut down the failure of many car parts. He never 
would design a sill step with a 90-deg. bend at the side 
sill. He knows, although he may not have studied the 
effect of stress concentration at the right angle turn, that 
eventually some inspector will find a failure of the metal 
there, and the failure may result in an injury to a switch- 
man riding the step. This might not happen if the car 
always stool still, but with a rough wheel or rough track 
the lower end of the step sets up a constant series of 
vibrations that weaken the steel. I am astonished to find 
these steps on new 1946 and 1947 cars, 
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Another design feature on which the car inspector 
would not put his O.K. is that of the center sill gear 
pocket. The sill spacing is the AAR approved 127%-in. 
width and the gear butt the AAR approved size. As a 
result the gear does not fit snug in the pocket and will 
slip to the weaker side with the squeeze placed on it by 
the yoke when the train ‘is started. The car inspector 
can see examples of this on every car he inspects. He 
would place a renewable lining in the gear pocket at 
the sides to make the gear fit snug and to protect the sill 
from the cutting action of the gear butt and yoke filler. 
He would also place a guide on the draft-gear support 
plate, or tie strap, to keep the yoke exactly in the center 
of the gear pocket, and in center line of draft. Or he 
would apply an extra tie strap with guide attached back 
of the regular tie strap to overcome the tendency of the 
yoke to slip to one side of the gear. This applies to the 
swivel yoke as well as to the older design of yoke. It is 
particularly noticeable when a high-tensile yoke is en- 
countered, the width of which is one inch less than other 
yokes. This causes the high-tensile yoke to have a greater 
range of travel from side to side in the pocket. 


Cast-Steel Truck Sides 


The inspector would be very careful about the design 
of cast-steel truck sides. He knows where to look for 
progressive cracks, and finds them where the supporting 
members join the journal box. He would like to sce 
a round re-enforcing rib finishing off the U-member 
at this point, but finds instead on some 1946 truck sides a 
thin fin-like edge with what looks like saw teeth on edge 
when looked at with a magnifying glass which, in addi- 
tion to a mirror and flashlight, a good inspector carries. 
These rough fibres on this fin-like structure, when on a 
truck with a rough wheel, sing a song, but not a song of 
harmony. It is a song of dissension. This fin is known 
as a stress-raiser. A tiny crack soon starts that will 
eventually lead to a failure at this point. 


Remedy for Pipe Breakage 


The inspector may think the AAR is too cumbersome, 
too slow, too hard to reach. He knows of a condition 
which has existed ever since the AB brake was put on 
cars, and which has caused no end of trouble, delayed 
trains, cost a lot of money, but has never been cor- 
rected. It is the breaking of the pipe at the threaded 
end in the flange union connecting pipes between the 
cylinder and the AB valve, between the AB valve and the 
reservoir, and other places on pipe lines. All inspectors 
know about this condition but may not admit it to 
their immediate superiors as they might be asked what 
to do about it. The only remedy at present is to put in 
a new pipe, which takes time and material that are lack- 
ing at most inspection points. The only change necessary 
is to make up a new-style clamping nut, just a little 
longer than present nut, to give space for a '4-in. long 
rubber sleeve with a flat brass washer at the outer end 
to compress the rubber when the nut is tightened. This 
will form a tight connection even if the pipe breaks. 

The pipe should be given a coat of rubber cement before 
the sleeve is applied, a standard connection in use by 
plumbers for years which has been very satisfactory. 
It is believed that the rubber packing will dampen the 
vibration and may prevent cracking in the threaded end. 
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Meeting the 
Locomotive 


Problem ... 


Railway Mechanical Engineer 


JUNE, 1947 


@. What is the problem of outstanding im- 
portance with respect to the maintenance 
and utilization of locomotives and what. do 
you consider the best way to meet it? The 
following phases are suggestive only: Maxi- 
mum utilization of steam locomotives. Main- 
tenance policies and methods for Diesel 
locomotives. Shop and terminal facilities 
for either or both types of motive power. 


First prize: 
C. A. Fowler, midshipman, et States 
Naval Academy, Annapolis, M 


Second prize: l 
E. Vernon Jaramillo, locomotive research 
engineer, Battelle Memorial Institute, 
Columbus, Ohio. : 


Honorable mention: 
Fred D. Mosher and John J. Kane, Jr., 
Erie, Pa. 


J. W. Cameron, engineer of tests, Wheel- 
ing & Lake Erie, Brewster, Ohio. 


Herman C. Whitacre, assistant engine- 
‘house foreman, Spokane, Portland & Seat- 
tle, 400 West T hirty-RrtRh street, Van- 
couver, Wash. 
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Increase Utilization: Now 


First Prize 


Tue job of the mechanical department officer is to help 
his railroad render a superior and economical service 
that will attract more business. To do this he will have to 
use his motive power in the most efficient manner and 
he will have to obtain a greater degree of reliability in 
locomotive operation, Efficient operation and decreased 
expenses can be accomplished by better locomotive utiliza- 
tion. Further, by more intensive utilization, outlays to 
buy new locomotives to handle increased traffic should 
be unnecessary. Reliability is essential in service that is to 
attract more shippers and passengers. Let us discuss 
utilization and reliability to see how they are obtained. 

Utilization is intimately bound to availability. Avail- 
ability is the percentage of time that a locomotive is in 
operating condition. Utilization is the percentage of time 
that a locomotive is available, that it is working. Utiliza- 
tion and availability must go hand in hand for the most 
economical operation. Outlays to increase availability 
will be foolish if the locomotive sits idle awaiting assign- 
ment. On the other hand, high utilization cannot be 
realized if a locomotive remains in the shops for long 
periods of time or requires a large amount of attention 
when turned at terminals. With poor availability, the 
motive power roster will have to be increased, reflecting 
poor management. 


How to Increase Availability 


Mention should be made of several ways in which 
availability can be increased tremendously, and yet at 
relatively low cost. Ask mechanical officers on roads 
that have steam locomotives making over 20,000 miles 
per month what contributes primarily to these records. 
Nine times out of ten the man you ask will say, “roller 
bearings and extended mechanical lubrication.” The 
availability of a locomotive equipped with roller bearings 
will be increased 50 per cent. Roller bearing parts on 
driving wheels have a life expectancy of 500,000 miles. 
Compare this with the 30,000-40,000 mile life of crown 

. brasses and hub liners in conventional friction bearing 
locomotives. Other advantages of roller bearings which 
contribute to availability are greater accuracy in the 
alignment of driving axles and the elimination of ex- 
cessive lateral. As a result, rod bearing life can be 
doubled, pins require less frequent replacement, and 
there is reduced racking of the frame, boiler bracing and 
piping. 

Extending mechanical lubrication to crosshead and 
valve guides, engine and trailer truck pedestals, the 
stoker, shoes, wedges, and hubs is a simple matter and 
well worth the cost when one considers the accompanying 
gain in reliability and decrease in maintenance. In their 
efforts to better utilize present power, mechanical officers 
should certainly plan to extend mechanical lubrication. 


Keeping Boiler Work Down 


Another practice greatly influencing availability, but 
probably more costly than those already mentioned, is 


* Midshipman, United States Naval Academy, Annapolis, Md. 
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By C. A. Fowler* 


An immediate betterment of 
steam locomotive performance 
can be attained by adopting 
the practices that now produce 
some outstanding records 


proper boiler feedwater treatment. Adequate treatment 
reduces scale accumulations on tubes and staybolts, 
lengthening the life of these elements and necessitating 
less frequent replacement. A still more important bearing 
of water treatment on availability is that a locomotive can 
operate the full thirty days between required boiler 
washings, and not be adversely affected by too high 
concentrations of dissolved salts. An idea of the in- 
creased availability resulting from proper feedwater 
treatment can be gained from these reports. On one 
line where washouts were required every seven to ten 
days, locomotives now go the full thirty days before they 
are washed, giving no trouble from carryover. Flue re- 
newals, formerly required every two years, are now made 
every four years. Another road which found it necessary 
to wash boilers every four or five days now finds that 
with better water conditions, washing is necessary only 
every thirty days. 

The ultimate in availablility would seem to exist if the 
only work necessary at the turning point were inspection, 
lubrication, taking fuel, water and supplies. Is this un- 
attainable? Yet it must be the goal of the mechanical 
officer. 

To obtain rapid turning, repair work must be kept 
to a minimum. How can this be done? An analysis of 
data available in 1935 shows that boiler repairs amounted 
to 30 per cent of total locomotive repairs, with a major 
portion of this cost due to the firebox and its thousands 
of staybolts. Following are several practices which with 
minimum cost will greatly decrease boiler repairs and 
thus increase availability. 

Seal welding staybolts seems to be an answer to leaky 
staybolts, prolonging the life of firebox sheets as well. 
One road found that the use of top boiler checks equipped 
with a spray nozzle contributed substantially to the ability 
of one locomotive to run over 175,000 miles without 
trouble from leaky staybolts. Leaky seams and stay- 
bolts will result from rapid temperature changes experi- 
enced during firing-up or running with the firedoor open. 
The installation of a circulation nozzle for use during 
firing-up will eliminate stratification of water and help 
to ease the excessive temperature changes. Firemen 
should be cautioned against indiscriminately opening the 
firedoor. Some types of feedwater heaters can be used 
to fill the boiler while the locomotive is standing but. 
as no exhaust steam is available, the impact of cold water 
on the hot boiler will have a very harmful effect. Me- 
chanical officers must stress proper firing and boiler feed- 
ing practices, and see that instructions concerning them 
are obeyed. 
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Why Have Better Utilization? 


In talking of utilization, let us answer the question of 
why have better utilization. Assume a railroad has 1,000 
locomotives on its roster. If by proper utilization this 
railroad can give adequate service with 900 locomo- 
tives, just imagine the savings in capital investment, 
taxes, and interest. Repair costs per locomotive may in- 
crease, but this is offset by having to repair one-tenth 
fewer locomotives. Also, many inspections and repairs 
are required on the time basis. Better utilization with in- 
creased mileages between these periodic inspections makes 
for lower repair costs per mile. ; 

Some have suggested increasing utilization by cutting 
down lost time on the road. Practices that will achieve 
this are: concentration of fueling, water, sanding and fire- 
cleaning facilities at one spot so that for complete serv- 
icing a locomotive needs to be spotted only once rather 
than three or four times. High capacity water cranes 
and coal delivery chutes are indispensable. Roads dis- 
patching most of their passenger trains in one short 
period should see that these trains are not delayed at 
servicing points. Perhaps due to an inadequate servicing 
or inspection force a following train will have to wait 
five to ten minutes for a leading train to pull out of a 
servicing stop. Such delays must be remedied. 

Discussions of utilization have rarely mentioned im- 
proving utilization of locomotives in freight or branch 
line service. On mainlines where the density of traffic 
is higher, it is usually possible to dispatch a locomotive 
soon after it has been turned. On branch lines the 
problem of dispatching a locomotive without delay will 
necessitate close cooperation between officers in the me- 
chanical and operating departments. Each division has 
its own particular problems. For example, at a division 
point on one road where a short helper run was neces- 
sary, if an inbound train came in shortly before an out- 
bound train was scheduled to depart, the inbound locomo- 
tive was sent out as helper before being turned. Con- 
tact the men in the operating department now to see 
where the two of you can cooperate to obtain better 
utilization. 

Railroads with exceptional records in locomotive 
miles per day have many extended runs. Maybe ex- 
tended runs are not the solution of your problems. But 
don’t discard the idea just because your maintenance 
personnel are accustomed to changing engines at every 
division point. Maintenance problems arise with ex- 
tended runs, but these are capable of solution. One 
railroad, especially successful in organizing extended runs, 
handled maintenance in the following way. Locomotives 
in extended run service are assigned to a maintenance 
terminal where repairs and monthly inspections are made. 
Terminals enroute only service and make minor repairs 
to these engines. i 


Reliability a Necessity 


Reliability in operation is a prime necessity. Every 
road failure should be investigated, following up with 
measures to prevent similar failure in the future. Have 
you stopped to consider what percentage of your loco- 
motive failures can be attributed to the human. element, 
to shoddy work? Failures due to inferior methods or 
sloppy work cannot be tolerated. The remedy for this 
type of breakdown lies in thoroughly instructing em- 
ployees in new technical developments. Alert super- 
visors with rigid inspections will eliminate breakdowns 
traceable to poor workmanship. 

Reliability is a function of simplicity of design. Before 
mechanical officers order locomotives equipped with new 
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items, he should ask if the benefits derived will balance 
the loss in simplicity and rise in maintenance. How- 
ever, it is felt that the refinements previously mentioned, 
roller bearings, spray type boiler checks, circulation 
nozzles, and extended mechanical lubrication will meet 
the test of these questions and so are justifiable. 


Start to Work Now 


Every mechanical officer is familiar with the above 
mentioned practices that will give him increased avail- 
ability and utilization. Every maintenance officer should 
assumé the responsibility of mapping out a program to 
better the locomotive records of his district now. Start to 
work now. Within the next week talk to men-on your 
own road and the mechanical officers of other roads about 
what should be done to get better utilization and avail- 
ability. Develop an “increase utilization” plan that in- 
cludes plans to be carried out for the next several years. 
Beware, however, that you don’t become so enthusiastic 
in bettering these two characteristics that you sacrifice 
quality of service. Utilization records will look better if 
an outbound train is held several hours until a locomo- 
tive on an inbound run comes in and can be directly re- 
assigned to the outbound train that has been waiting. 
But just imagine the accumulated delay if this is done at 
half a dozen division points. What advantage is ex- 
treme utilization if it results in lost traffic? 

In mapping out your plan to increase availability, a 
survey should be made of the time your locomotives 
spend in terminals. Is that locomotive expeditiously 
inspected after the engineman leaves it; are there delays 
in fueling, taking water, and cleaning fires; must it wait 
for a stall to be cleared in the roundhouse? Analyze any 
bottlenecks. Some may be difficult to break without large 
expenditures, but many can be eliminated by better 
planning. Break those bottlenecks now. 

Can you expedite classified repairs? For example, one 
road has developed a paint and grease stripping rack 
to clean a locomotive ‘before it goes into the shop for 
repairs: Use of the stripping rack cuts to a fraction the 
time formerly spent in hand cleaning and paint removal. 
With study the ingenious mechanical officer can spot 
other places where repair time can be cut. Consult the 
men in the shops—the machinists and boilermakers. 
Their first-hand experience will give you many tips on 
cutting down the time in shops. 

There can be no cut and dried formula to obtain in- 
creased utilization and availability. Every division has 
problems that must be treated separately. The application 
of the above mentioned practices will help much. What 
is necessary is for every mechanical officer concerned with 
locomotive maintenance to analyze all operations under 
his cognizance to see where they can be improved, and 
start a campaign to use his motive power more effectively 
now. Do not be deterred by those who make light of 
your ideas. People are prone to emphasize the bad points 
in a project, tearing it down, because they themselves 
did not originate the idea. If you have a practical idea, 
see that it is given a fair trial. Take steps to better 
utilization, availability, and reliability now. 


“TRAIN OF Tomorrow” CALLING “Queen ELIzABETH.”—To- 
ward the end of its first press run on May 27, as it was speeding 
through northern Indiana over the Monon, General Motors’ “Train 
of Tomorrow” was placed in radio communication with the 
ocean liner “Queen Elizabeth” in mid-Atlantic. The two-way 
conversations were recorded and re-broadcast over the Mutual 
network the following day. 


309 


Research the Key to Improvement 


Second Prize 


Thue best and surest way to obtain the maximum 
utilization of the steam locomotive is through more re- 
search. Research here means a logical and systematic 
approach to the solution of the individual problems en- 
countered in the performance of a steam locomotive and 
refers to investigations conducted by scientific men ex- 
perienced in those specific fields. 

In this day and age it is an unwritten law that any 
large industry which promotes research is destined for 
success, and conversely, any large industry which dis- 
regards it is doomed to failure. As a newcomer to the 
railroad industry the author is extremely surprised to 
see that we spend comparatively very little for research. 
In fact, the railroads are almost parasitic in this respect 
since they slowly assimilate and utilize the knowledge 
gained at the expense of the other industries. The only 
reason the railroads can disregard research to the extent 
which they do and still manage to survive is because 
of the tremendous need for heavy transportation which, 
so far, can only be supplied by “the old iron horse.” In 
reality, however, the railroads are paying for this 
negligence because it is they who have to pay for the 
unnecessarily high fuel and maintenance costs. 

Traditional railroad conservatism is no doubt respon- 
sible for the established policy toward research, and 
although conservation is usually associated with mature 
judgment, it is not necessarily the most profitable policy. 
This becomes quite evident when one looks at the de- 
velopment of some of the other modes of transportation. 
The airplane is the best example of what a little fore- 
sight on the part of a few individuals did forty years ago. 
Research is almost entirely responsible for making the 
airplane what it is today. A look at the development of 
the automobile will also show a similar story. Where 
would the steam locomotive be today if a similar amount 
of time, energy, and money had been devoted for its 
development? 

There have been a few railroads who have continually 
maintained some form of a research program, and these 
railroads are certainly to be commended for their en- 


oki Locomotive research engineer, Battelle Memorial Institute, Columbus, 
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By E. Vernon Jaramillo* 


New and better paths leading 
to progress in’ steam locomo- 
tive performance can be opened 
by research investigations 


deavors and results in this field. Other railroads are 
just beginning to realize that in order to keep abreast 
with the higher standards of living some kind of steps 
must be taken to expedite their progress, and they are 
now turning to research to show them the way. Most 
railroads already are utilizing the services of all their 
personnel to the maximum mutual limits, so they have no 
alternative but to turn to research for further assistance. 
This research should not be conducted mostly by railroad 
men because the proper solution to a problem often in- 
volves the knowledge of so many technical men that a 
single railroad could not possibly afford to engage all 
their services. 

Research on a large scale for the railroads could be 
handled best by an agency subsidized by several rail- 
roads. This agency would allocate the research as it 
would see fit to universities, research institutes, or private 
industries depending on where the problem had its best 
chance for being solved. Such an agency already exists, 
and it is now on the threshold of developing a new type 
of motive power, the coal-burning gas-turbine locomotive, 
which promises to solve many of the railroad’s present 
economic difficulties. The transition period for com- 
pletely converting over to any new form of locomotion, 
whether it be Diesel, electric or turbine, would take at 
least fifteen years, and during this period considerable 
work could still be done to improve the steam locomo- 
tive. The author does not feel, however, that the future 
will bring a complete end to the steam locomotive. With 
the advent of atomic energy there is possibility that a 
means for producing steam safely and economically 
might soon be forthcoming, and should this ever happen, 
the steam locomotive might well be here to stay. It can 
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Norfolk & Western engine terminal at Williamson, W. Va. 
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be clearly seen, though, that research is leading the way. 

Many will say there is very little room for improve- 
ment on the steam locomotive due to its inherently low 
thermal efficiency. It is granted that a stean engine of 
any kind under a heavy load is doing well if it has an. 
overall efficiency of 12 percent, but it is hardly good 
engineering to be satisfied with an efficiency of half 
this value. A six percent overall efficiency is about the 
average value for most locomotives, and this figure can 
surely be raised without adding accessories whose main- 
tenance costs will prohibit their use. It is easy, of course, 
to prescribe a medicine for the cure, but we must first 
establish what it is we are going to cure. There are many 
mechanisms on the present locomotive which can be im- 
proved, and the author is going to discuss those which 
seem to have the most possibilities for producing an 
economic gain. 

The most inefficient device that is found on the steam 
locomotive today is the exhaust steam nozzle in the front 
end. It has been shown that this device is about five 
per cent efficient in converting the energy present in the 
exhaust steam to movement of the air through the loco- 
motive. The use of an induced draft fan operating from 
the exhaust steam at a lower back pressure might be the 
solution to the problem. In the past the principle objec- ` 
tion to the use of an induced draft fan was the lack of 
metals which would withstand the erosion caused by the 
cinders, and it would, therefore, have a high maintenance 
cost. . Metallurgists have made, however, tremendous 
strides in developing durable alloys which could now be 
used in those places where erosion is extremely prevalent. 
Towards the end of the war Germany was using induced 
draft fans in many of its latest locomotives, and appar- 
ently the maintenance problem had been licked; hence, 
this idea is already beyond the theoretical stage. 

One of the largest heat losses in a Icomotive is the 
unburned carbon loss, and the majority of this loss is the 
unburned coal particles or cinders. There have been a 
few ideas for separating the cinders from the gases in 
the front end and returning them to the firebox for re- 
burning, but thus far none of them have proven very 
successful. It seems quite logical to assume, however, 


that this could be done by using a properly designed 
centrifugal separator and transporting the cinders by 
using small steam air jets. This is definitely a problem 
for research, and also one which holds many unlimited 
possibilities. Only an intensive research program could 
determine its feasibility and its practical applications. 

The firebox and its accessories provide considerable 
room for improvement. One of the largest problems en- 
countered in trying to obtain a high combustion efficiency 
is the problem of proper air distribution. What the 
answer is in order to obtain a proper air distribution is 
not entirely clear. It may be the use of air scoops, or 
perhaps the use of a forced draft fan, but in any case, 
the railroad which obtains a proper air distribution will 
have a tremendous savings in fuel. The possibility of 
overfire air cannot be forgotten. It is well known that 
over fire steam air jets will decrease the smoke, but they 
do not seem to add to the efficiency of the locomotive. The 
basic theory of the mixing of air in the firebox still needs 
to be developed, and it is entirely possible that once this 
theory is clearly understood over fire air can be used 
advantageously. 

In the boiler we do not find many places for improve- 
ment, but we can always strive for higher steam pressure 
and temperatures which again is a problem for the 
metallurgist in developing metals which will withstand 
these higher temperatures and pressures. The higher 
steam temperatures will, of ‘course, produce a higher 
thermal efficiency. Methods for improving the heat trans- 
fer could also be investigated since more efficient ways 
of heat transfer are constantly being developed in other 
industries. ; 

The topics for research investigations just proposed 
are merely those which seem to have good possibilities in 
the near future and are undoubtedly far from complete. 
It must be remembered that research is comparable to a 
landslide; it continues to grow in magnitude and tempo 
after it is once started. What it might bring is unpre- 
dictable, but one can always rest assured that it will 
open many new and profitable paths. To repeat, the best 
and surest way to obtain the maximum utilization of the 
steam locomotive is through research. 


Other Approaches to Important 
Locomotive Problems 


A variety of worthwhile ideas from the men who gave the prize 
winners real competition in answering the locomotive question 


Tae papers submitted as entries in that part of the prize 
competition dealing with locomotives came from men in 
railroad jobs ranging from special apprentice to the more 
Important supervisory staff positions and from others as- 
sociated closely with the mechanical department problems 
hecause of business connections. Most of the authors 
are men who have direct responsibility in making sure 
that locomotives are ready to go at the time they are 
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marked up for despatchment and every one of them had 
at least one constructive idea on how to meet the im- 
portant problem of locomotive maintenance and utiliza- 
tion. Space in this issue will permit the publication of the 
prize winners and the three papers receiving the next 
highest ratings. These three papers appear on the fol- 
lowing pages and others of the remaining group will be 
published in later issues. 
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Cooperation Needed to Boost Steam Power. 


By working together the railroads and the satellite industries 
can improve steam locomotive utilization for the common good 


By Fred D. Mosher and John J. Kane, Jr., 


e Research engineer and test engineer, respectively, Standard Stoker Company, Inc., 


The sincere critics of railroad operation often get side- 
tracked with respect to constructive suggestions because 
the basic reasons for a railroad’s existence is overlooked. 
This basic reason is the same as is true for any other 
form of private enterprise—providing an adequate serv- 
ice in such a way that a reasonable profit will be returned 
to the owners. This is a fundamental for all business 
operating in a free enterprise system such as ours. 

In a manufacturing plant such items as clean employee 
facilities, modern lighting, adequate heating, good house- 
keeping and standard rates of pay mean nothing unless 
the tools with which the product is turned out are 
modern and kept in top operating condition. The pop- 
ular writing school which clamors for new cars, air 
conditioning, and other conveniences for the traveller or 
shipper must, because of lack of knowledge, overlook the 
function of the production tools(motive power and its 
adjuncts) and consequently the public becomes misin- 
formed about its rail transportation systems. 

The very heart of rail transportation is steam motive 
power; if it is not operated efficiently no amount of 
frills added to its environment will improve its earning 
capacity or its usefulness. And one of the most impor- 
tant considerations in locomotive utilization is the extent 
of cooperative effort that is made available to meet this 
objective in a high degree. 


Take Advantage of Others Experience 


Locomotives must-be designed for the job to be done. 
Here is where cooperatition within the industry can be 
implemented to incorporate features that are known to 
be desirable. From its inception the design and ‘building 
of locomotives has been art unassisted, in many instances, 
by advances made in engineering. There must never 
by any compromise with safety of operation but all too 
often, where an art is concerned, the old continues where 
the new ought to be given precedence. In the design 
of modern steam locomotives individual railroads have 
made remarkable strides but other systems quite fre- 
quently fail to take advantage of the experience. This 
failure hampers, in the long run, the general advance of 
the steam motive power field. The machine must be 
made better at minumum costs and it would be well to 
concede some of the art to engineering. Advantages to 
be obtained would be a wider disemmination of sound 
engineering knowledge and a standardization of steam 
motive power flexible enough to meet the various re- 
quirements of the major railroads. Neither pride of 
creation nor unique requirements should stand in the 
way of producing units of steam motive power that could 
provide lower unit costs in the production of transporta- 
tion. 


Research Organizations Are Available 


Both the Steam Locomotive Research Institute, Inc., 
and the A.A.R. committee for further improvement of 
the steam locomotive are appropriate agencies for co- 
ordinating efforts in the direction of standard designs. 
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Erie, Pa. 


- Both of these organizations are staffed for advisory work 


and for active research leading to the establishment of 
necessary standards. Efforts in the past intending to 
reach agreements have failed for reasons too involved 
for this discussion. 

Stricter attention to available coals must be given when 
future locomotive designs are considered. Bituminous 
Coal Research, Inc., a rapidly growing organization, can 
render a real service to the railroads by furnishing in- 
formation on fuel. The motive power committee of the 
parent organization is actively engaged in a number of 
research projects having as their objective the improve- 
ment of existing steam locomotives. By effecting a closer 
liason with the motive power departments of the major 
railroads better designs for future steam power can be- 
come an actuality. To accomplish this, perogatives, real 
or imaginary, may have to be given less weight and the 
ultimate correct answer ought to be given precedence 
over other considerations. 

Reasonable standardization in steam locomotive design 
would facilitate shop work with respect to maintenance 
because standard methods for repairs could be developed 
industry-wide rather than for individual railroads. In no 
other industry do maintenance costs vary so widely as in 
the field of steam locomotive maintenance. A study of 
maintenance practice will indicate quickly how almost 
utterly impossible it would be to exchange ideas profitably 
because of existing conditions as to shop facilities, equip- 
ment, and personnel. 

The basic function of providing transportation often 
becomes so complex in itself that important secondary 
considerations such as maintenance must be given the 
go-by insofar as the attention of major executives is con- 
cerned. Cooperation between various departments is a 
must if effective maintenance programs are to be carried 
out. 

In the railroad field, as in no other, there is a large 
group of satellite industries, depending, for their continu- 
ing existence, on the prosperity of the carriers. Those 
satellite industries can make very great contributions to 
the improvements of steam motive power all the way 


from design to operation. Participation of railroad supply 


companies in the program of Bituminous Coal Research, 
Inc., would increase the scope of this organization ; active 
cooperation between motive power departments and the 
agency could produce beneficial results in the form of 
improved locomotive utilization and consequently lower 
transportation costs. 

The operation of steam locomotives cannot be com- 
pared to any other industrial activity, but leaves taken 
from other books can improve this function. It is axio- 
matic that a business can be no better than the personnel 
who run it. With new conditions being imposed upon rail 
transportation, and with attendant increasing costs, the 
training of personnel becomes more and more important. 
It is incorrect to assume that personnel trained in old 
methods cannot be restrained for the new. And new 
methods of training must be introduced as was demon- 
strated in manufacturing industries during, the recent 
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war period. New mental and physical tools must be pro- 
vided to keep pace with rising costs. In some instances 
highly developed training programs have been organized 
by railroads and through industry cooperation the bene- 
fits can be passed on to those who do not now have such 
activities. 


Servicing Facilities Need Overhauling 


Operating conditions on railroads continue to change 
with faster operating schedules and in many cases exist- 
ing facilities for fueling and other locomotive services 
quickly become inadequate or costly. Coal handling is an 
important service function that requires constant plan- 
ning. In too many instances present coaling stations are 
unsatisfactory for good locomotive performance. But here 
is a problem that cannot easily be solved by the railroad 
itself when its key personnel is concerned with so many 
other vital matters. A logical function of group effort 
on the part of the railroads and the coal industry would 
be to impartially study existing coaling facilities and rec- 
ommend changes that would eliminate many of the 
present attendant delays in frain movement . 

Along with the problem of fuel handling goes the prob- 


lem of ash removal from locomotives. Too little thought 


has been given to this problem, again because of other 
pressing problems concerned with train movement. Co- 
operative study of the problem, by pooling of ideas, would 
uncover some of the problems and ultimately provide 
solutions which would improve the handling of ash. 


One Result of Cooperative Effort 


Through Bituminous Coal Research the coal pro- 
ducers are actively engaged in a study of coal for locomo- 
tives. A proper answer to this question will do much to 
reduce transportation costs through improved utilization. 

Better fuel porformance will require continued joint 
research by the railroads and the interested industries 
and agencies in the field of coal combustion. Progress is 
already being made and some of the fruits of Bituminous 
Coal Research activity have become available. Of recent 
accomplishment is the completion of a thorough study of 
air distribution to locomotive grates and through fuel 
beds. The development of the undergrate air distributor 
is an excellent example of cooperation between those in- 
terested in improving fuel performance in coal-burning 
steam locomotives and those who use the locomotives. 
The research would not have been possible if the coopera- 
tive effort were lacking. As a result of the work the rail- 
roads have available another simple device which will 
improve locomotive operation. i 

If progress is to continue at an accelerated pace in the 
field of steam locomotive performance there must be co- 
operation all down the line from designer to operator. 
In order to obtain the greatest benefit the industry sur- 
rounding the railroads, and depending upon them, and 
the railroads themselves must work for closer and closer 
cooperation so that the end result will be improved steam 
locomotive utilization for the common good. 


Keeping Locomotives in Circulation 


Four-point program suggests the introduction of new ideas, that better 
methods, the training uf employees, standardization and scheduled main- 
tenance comprise the key to the problem of locomotive utilization 


By Herman C. Whitacre 


Assistant Enginehouse Foreman, Spokane, Portland & Seattle, Vancouver, Washington 


The problem of outstanding importance with respect 
to the maintenance and utilization of locomotives is to 
keep them moving. A thousand dollar bill has no value 
unless it is being used in the manner and purpose for 
which it is created. Likewise, a locomotive in the shop 
for repairs or a car on a siding has a value wholly deter- 
mined by its possibilities in becoming active and thus 
fulfilling the purpose for which it was made. The loco- 
motive and car that are in motion are the ones that make 
our pay checks possible. Since this is true beyond ques- 
tion, our problem as railway men is to keep them 
moving. 

There are but two important components to our sub- 
ject. First, there must be goods and commodities to be 
shipped out ; secondly, we must have cars and locomotives 
available to make up trains for this shipping. It is every 
railroad man’s privilege and duty to be a booster for the 
industry which provides him with a livelihood and the 
good things of life. He should be, literally, a salesman 
for the railroad and should never pass an opportunity to 
act in such a capacity. The shop man’s first interest, how- 
ever, is with the second part of the problem; that is, in 
furnishing the locomotives and cars. If there are goods to 
be shipped by rail and locomotives and cars with nearly 
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one-hundred per cent availability, then indeed, the rail- 
road men will be prosperous. 

All mechanical equipment is subject to wear, break- 
downs and accidents. In addition, certain periodic inspec- 
tions, tests and repairs of defects are required by our 


` government for the purpose of promoting safety for the 


employee and the public. These happenings, of necessity. 
involve the use of valuable time. Our problem, then, is 
to take care of these delaying factors with a minimum of 
hindrance to the moving train. 


Devise New Methods 


First in consideration as a time saver would be the 
corrections made as a result of a general survey of 
methods, conditions and schedules now in use at each 
particular location. A concentrated effort should be made 
by every employee to report and devise new ways of 
doing things, suggested shortcuts and new ideas. You 
and I know of many shops that are making repairs in the 
same manner that our grandfathers made them. This 
gathering of ideas can be managed in several different 
ways, each of which I am sure will have a grand result. 
The good ideas can be readily separated from the crack- 
pot suggestions and placed in effect immediately, saved 
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for the future or discarded entirely. The man actually 
doing the job, when encouraged to do a faster, better job 
in an easier manner, will generally become more inter- 
ested and will do a better job even though he may not 
suggest an easier method. Above all, a mechanic should 
never be criticized for being lazy because he has devised 
an easier way to do any operation. This first suggestion 
is one in which we can all have a part. 


Raise the Morale 


Second in consideration, but very important in any 


shop, is the morale of the man doing the work. Entirely - 


upon him will depend whether you “keep them moving” 
or whether “next week is soon enough.” The average rail- 
road man is a good citizen, a good family man and, I 
believe, above the average in education and intelligence. 
Each day he expects and wants to do a good day’s work. 

Every shop has more men with ten years’ seniority 
than men with lesser years of service. With this back- 
ground, there is no reason why each and every employee 
should not be a loyal, wide-awake, enthusiastic booster 
for his job and his company. But this is generally not true 
and a great part of the fault lies with the management. A 
great many books have been written about management 
and employee relations but it all boils down to the fact 
that every employee wants to be appreciated, to have a 
kindly word and a knowledge that he is important in the 
great job of keeping them moving. 


Train and Educate the Employees 


Closely allied with the morale of the men of our rail- 
road shops is the training program for the employees 
who are maintaining and operating our locomotives and 
cars. It is true that the power of the atomic bomb has 
always existed but, through training and schooling, man 
has discovered the method of assembling this great force. 
Just so, the men of our railroads are capable, with train- 
ing and experience, of accomplishing great things. It is 
the problem of the management to train and encourage 
the education of their employees. Railroad leaders would 
certainly not encourage the use of a dull chisel, below 
par boiler steel, or a defective brake valve but they will 
suffer a mechanic employee to be below par in his 
knowledge and ability for all his railroad years. A rail- 
road company will spend a half-million dollars for new 
power capable of doing a good job of keeping them 
moving and then give this wonderful piece of machinery 
to the highest seniority bidder for operation solely 
because of his position on the seniority roster. 

I believe the railroad company should no longer be 
indifferent in its interest in the education of its em- 
ployees, Every shop should compel its apprentices to pass 
periodic inspections and examinations. Lack of interest, 
poor grades and any other just reason should be cause 
for dismissal from the service. Railroad companies should 
sponsor clubs or schools for their employees in which 
lectures, moving pictures and safety first programs are 
given. Railroading is a great job and every employee 
should be justly proud that he has earned the right to be 
a member of this great family. If he does not feel in this 
manner, there is but one of two parties at fault, the 
employee or the employer. Man is the keenest, the most 
accurate and the most versatile machine used in rail- 
roading. If he is educated, trained properly and treated 
rightly, he will certainly be a great factor in time saving 
and in keeping them moving. 


Schedule Work and Standardize Parts 


Third in consideration is the actual maintenance and 
the regular end-of-trip daily repairs. No reported 
defect should be left undone, for small defects have a way 
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of growing into large ones and it is always cheaper both 
in time and money to take care of the small jobs now. 
Very definitely, do not save a job for a later date or for 
“tomorrow” for “tomorrow” never comes. Each new 
day will always bring troubles of its own. Some railroads 
save work for the day of inspection and “put it off” until 
that date with the excuse that it can be done more easily 
at that time. This is a fallacy and should never be encour- 
aged. Never sacrifice quality for quantity. A poor job 
done is another way of making sure that it will have to 
be done again with a resulting loss of valuable time. 

The larger defects and accident repairs require more 
man-hours. These can best be handled by having dupli- 
cate parts which can be readily substituted for the 
defective parts. 

A word should be said at this time about standardizing 
locomotive parts. The size and weight of locomotives 
must be taken into consideration but there is no reason 
for having a different size bolt or spring-rigging pin for 
each position on a locomotive. The larger size could be 
used for all positions and the cost of maintenance would 
easily overcome the extra cost of material and production. 
These parts can be carried in stock by the store depart- 
ment. More and more parts of locomotives can be stand- 
ardized if an actual effort is made in this direction. 
Engine trucks, complete sets of rods, crossheads, com- 
plete locomotive tanks, a pair of roller bearing driving 
wheels, tank trucks and many other packaged parts ready 
to go should be available to the roundhouse foreman. 1n 
general, the time-saving element in a heavy repair or 
accident job is to have packaged spare parts for ready 
substitution. Repairs can be made to the damaged part 
after the locomotive is back in service. 


Organize for Inspections and Repairs 


My last and fourth suggestion is in regard to the 
necessary time given to the periodic inspections and 
repair of defects found as instructed by the rules of the 
Interstate Commerce Commission. There can be no 
shortcuts in the inspections and repair of defects found 
but there can be an efficiency of organization within the 
shop which will lessen the amount of time required. 

Most railroads use their power until the last day 
allowed and I believe this to be a mistake. Inspection 
dates can be so anticipated and planned that the locomo- 
tives can be held out of service at a time when they are 
least needed. Our I.C.C. rules give us the maximum 
elasped time between inspections and suggest that this 
time may be lessened if so desired or becomes necessary. 
It is not always desirable to wait until the inspection is 
a “must do” for often that is the day the engine may be 
badly needed. 

The number of inspections, with its repairs of defects 
found, is great enough in most shops to keep a trained 
crew busy on this one class of work. Any mechanic will 
eventually become proficient through repetition for this 
is the way of doing a good job. He will accumulate and 
secure special tools because these will also make his job 
easier. Inspection crews should be encouraged in every 
effort made which will result in saving time. If the 
defects shown on daily work reports have been properly 
repaired, it should not be necessary to make many repairs 
other than those disclosed by the special work required 
of an inspection. To sum up the necessary time for 
inspections: plan the inspections for a time when the 
engine is least needed within the limit set by the I.C.C. 
rules, and have a specialized crew do the inspection and 
repair defects found. 


Summary 


In conclusion, the problem of outstanding importance 
with respect to the maintenance and utilization of loco- 
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motives and cars is to “keep them moving.” Each and 
every railroad shop can increase the availability of their 
locomotives by: 

(1)—Management and employees taking an inventory 
of past practices schedules, conditions and methods with 
a view to increasing efficiency and saving time. 

(2)—Bettering the morale of all employees in the 
belief that happy, satisfied employees make better workers. 
Training and education of all employees; a sharp tool 
is always better than a dull one. 


(3—Doing maintenance work now. Never sacrifice 
quality for quantity; standardize parts and have pack- 
aged parts available to substitute for defective ones. 

(4)—Plan for I.C.C. inspections and do not wait for 
a “must” ; repair of defects found with specialized crew. 

All of these suggestions can be fully used by every 
shop, be it large or small, without regard to government 
priority or restrictions. This is a “help yourself” pro- 
gram and should aid in solving our big problem of “keep 
them moving.” 


Select the Right Materials for the Job 


Maintenance costs will decrease and utilization will increase if 
laboratory tests prove that the materials meet the specifications 


By J. W. Cameren 
Engineer of tests, Wheeling & Lake Erie 


What is the problem of outstanding importance with 
respect ‘to the maintenance and utilization of locomotives 
and what is considered the best way to meet it? A loco- 
motive is a machine for doing work, designed and built 
with a certain maximum overall efficiency. To keep the 
locomotive operating at that efficiency means providing 
proper maintenance in the roundhouse and the logomotive 
shop. To provide proper maintenance, means thorough 
inspection, skillful workmanship and the use of good 
materials. Although the problem of obtaining good in- 
spection and workmanship is of prime importance, it is 
a long range project, dealing with the selection and train- 
ing of personnel to perform certain duties and work in the 
most skillful manner. To the writer, the materials used 
in the maintenance and operation of locomotives presents 
the problem of outstanding importance. If materials are 
used in the structure and machinery and in the opera- 
tion of locomotives that are known to meet certain speci- 
fications or standards, maintenance costs will decrease 
and utilization will increase. The best way to meet this 
problem is to set up a laboratory manned with a capable 
-and adequate staff of technicians to test and analyze the 
materials, 


The Materials to Be Analyzed 


Under materials there are two categories that affect 
maintenance and utilization. The first group includes the 
materials that go into the structure and machinery of the 
locomotive. The second group includes the materials that 
are used in the operation of locomotives. Under the 
former are the following important materials: (1)— 
Steel plates, shapes, bars and castings; (2)—axles, 
wheels and tires; (3)—forging steel; (4)—tubes and 
flues; (5)—rivets and welding wire; (6)—wrought and 
cast iron; (7)—non-ferrous materials, and (8)—special 
equipment. Under the operational materials are the fol- 
lowing: (1)—Water; (2)—fuel, and (3)—lubricants. 

Before setting down any proposed program for insur- 
ing the use of good materials, the writer would like to 
state that the cost of providing the means of testing and 
analyzing, is not being overlooked. A rather complete 
program is outlined in this paper to give an overall picture 
of the possibilities of the laboratory in the maintenance 
and utilization of motive power. Although some of the 
savings effected by the laboratory investigations are 
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direct and can be actually shown, most savings are in- 
direct and intangible. The size of the railroad, the amount 
of new materials. purchased or manufactured and the 
number of motive power units in use establish the limit 
as to how much can be invested in such a department. . 

This department, hereinafter called the laboratory, 
should be incorporated in the maintenance and equipment 
department under the head of that department. Certain 
methods and practices have to be established betyeen the 
purchasing department, locomotive shop and engine 
house, to be in accord on what materials are to be tested 
and the conditions of acceptance or rejection of these 
materials. The laboratory should work with the car de- 
partment and maintenance of way department in testing 
such materials as deemed necessary. The head of the 
laboratory would have under his jurisdiction the chem- 
ical, metallurgical and physical laboratories. 

To describe fully the operations and methods used in 
the three branches of the laboratory would in itself make 
enough copy for another paper. The objectivesof this 
paper is to show how the laboratory, by its methods and 
operations, can reduce maintenance and increase utiliza- 
tion of motive power. 


What Feedwater Treatment Will Do 


Considering water, one of the operational materials 
first, adequate treatment and control of all boiler feed- 
water by the laboratory pays large dividends. The im- 
portance of good non-scaling, non-corrosive fedwater 
and the means and facilities for obtaining and controlling 
such water should be given first consideration. When 
water stations have been established throughout the rail- 
road system and the facilities installed to adequately 
treat the water, then a system of control through the 
laboratory should be set up to maintain all water sup- 
plies at the desired treatment. Certain concerns that 
manufacture and sell water treating chemicals offer 
reliable service in helping to establish and maintain a 
good system of water control. When washout periods 
can be extended to thirty days, when flue extensions can 
be run to five years, when fireboxes can be stopped 
leaking, when overheating of sheets can be eliminate! 
and scaling can be reduced to a minimum or corrosion 
stopped entirely, the savings effected more than warrant 
the cost of the laboratory control. 
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Make Fuels Meet Specifications 


The second of the operational materials, fuel, which 
includes coal, fuel oil for steam locomotives and Diesel 
fuel oil, is very important when considering maintenance 
and utilization. Laboratory analyses of these materials 
insures the user that he is geting fuel to specifications 
and if these specifications have been tested and proved 
to provide a fuel that will give efficient performance, 
then maintenance costs are further reduced. When plug- 
ging, honeycombing and undercutting of flues are elimi- 
nated, when steaming qualities improve, when plugging 
of fuel filters and injector systems is eliminated, when 
carbon deposits are reduced to a minimum, when the 
efficiency of engine performance increases, the importance 
of laboratory analysis is indeterminable. 


Lubrication to Meet the Conditions 


Lubrication of the moving parts of locomotives is also 


of prime importance. Lubricants used should be carefully 


selected to provide the proper lubrication under the con- 
ditions that exist. Laboratory analyses will show if lubri- 
cants as specified are being furnished by the supplier. 
Valve oil, roller bearing oil, Diesel crankcase oil, machine 
oil, car oil, journal grease, rod grease, brake cylinder 
lubricant, gear compounds, are lubricants that should be 
carefully selected and analyzed. Reduced maintenance 
will be effected by longer life of valve and piston rings, 
cylinder and valve bushings, roller-bearing connecting- 
rod crankshaft bearings, cylinder liners, Diesel piston 
rings, camshafts and bearings, journal and rod brasses, 
crown brasses, brake cylinders and pistons, Diesel driving 
pinions and gears. 


Insures Structural Materials Up to Standard 


Materials that go into the structure and machinery of 
the locomotive should be given due consideration. The 
metallurgical and physical laboratories play their parts 
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Atchison, Topeka & Santa Fe facilities at Barstow, Calif. 
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in determining if the materials on the locomotive, or to 
be put on, meet the specifications as provided. The metal- 
lurgist can determine by microscopic or macroscopic 
examination, the grain structure, the presence of defects, 
the constituents of the metal, the effects of heat treat- 
ment and working stresses. In the physical laboratory, 
tensile, compression, bend and other fatigue tests can be 
made to determine the physical properties of the materials. 
When it is known that materials, such as firebox and 
boiler steel, structural shapes, bars and castings, wheels, 
axles, tires, forging steel, rivets, welding wire and non- 
ferrous materials that go to make up a locomotive, meet 
certain standards, these materials should hold up in 
service if the designing is correct and operating condi- 
tions are normal. Working with these two branches of 
the laboratory, an inspection department of the locomotive 
shop, using magnetic particle inspection, can remove 
from service all defective materials found. By examina- 
tion and testing these defective parts the laboratory can 
determine the reasons for failure and recommend either 
improvements and repairs or the scrapping of the 
parts. 

With the laboratory set up as described, with addi- 
tional personnel to handle the work, other departments 
of the railroad could benefit from various material 
analyses. Work also could be done in various fields of 
railroad research. The potential value of the laboratory, 
once it is established, is large. 

To summarize, let us consider what the difference be- 
tween good and bad water means in boiler maintenance 
and Diesel cooling water system maintenance, what good 
fuel means in efficency of operations, what good lubri- 
cation nfeans in machinery maintenance, what depend- 
able structure and machinery means to utilization. Then 
we can say that the problem of outstanding importance 
with respect to maintenance and utilization of locomo- 
tives, is the selection of materials. This problem can be 
met in the laboratory. 
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ELECTRICAL SECTION 


Generation and Use of 


Power for Passenger Cars’ 


‘Tue generation and utilization of electrical energy on 
railroad passenger cars impose no complex engineering 
problems. Several basic systems have been developed 
during the past forty years. Others have been tried 
out experimentally, and still others have reached the 
advanced design stage. No one system is to be preferred 
fundamentally over all others. Each system has certain 
operating advantages, and none is free from features 
that handicap operation. . 

Increasing car electrical loads suggest careful scrutiny 
of the several factors inherent in any car electrical sys- 
tem. Particular attention should be directed to: (1) 
Reliability; (2) Mainteņance requirements; (3) Equip- 
ment weight; (4) Power demand on the locomotive. 

Car electrical equipment on a railroad passenger train 
falls into three classifications: (1) Prime power source; 
(2) Electric energy storage; (3) Energy utilization de- 
vices. 

The various car power systems now in use, and pro- 
posed for the future, employ several variations in each 
of the foregoing equipment classifications. 


Early History 


Electric power first was applied to railroad passenger 
cars about 1905. Earlier cars were lighted by gasoline, 
kerosene or Pintsch gas lamps. Then, a few small in- 
candescent lamps were introduced for lighting. They 
were served by spall storage batteries carried under the 
car. The connected load drew about 20 amps. at 30 volts. 
The battery was charged by a 2 kw., 40-volt, d.c. gener- 
ator mounted under the car, and driven by a flat belt 
from a pulley on a car axle. 

Connected loads grew gradually until the mid 1930's, 
when the introduction of air conditioning necessitated far 
greater generator and battery capacity. 


Ice-Activated Air Conditioning 


Some of the earlier air conditioning equipments were 
ice-activated, depending for cooling upon the ice carried 
in under-car bunkers. A full charge consisted of sixteen 
300-Ib. cakes of ice, sufficient for about 8 hours of maxi- 
mum cooling effect. As the ice melted, electrically- oper- 
ated pumps circulated ice water through an overhead 
finned cooling coil. An electric blower forced air over 
the cooling coil, and into the passenger space. Water 
returning to the under-car bunker was sprayed over the 
ice, hastening melting, and increasing cooling capacity. 

The ice-activated system required extensive icing 
facilities, and was not too effective in reducing excessive 
humidity in the car. 


* Paper presented before the Northeastern District Meeting of the Amer- 
ican Institute of Electrical Engineers at Worcester, Mass., on April 23, 
1947. f 

+ Transportation Engineer, Westinghouse Electric Corporation, East 
Pittsburgh, Pa. 
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By Hugo H. Hanfti 


Some relative factual data on the 
different types of passenger car 
power supply indicating the advan- 
tages of its generation by means 
of internal combustion engines 


Electro-Mechanical Air Conditioning 


Many of the shortcomings of the ice-activated system 
were overcome by development of electro-mechanical air 
conditioning, at the cost of greatly increased electric 
power consumption. 

The early equipments consisted of d.c. refrigerant com- 
pressor motors rated at 10 to 12 hp., drawing approxi- 
mately 10.0 kw. at full load. Axle generator capacity was 
increased to 20 kw., and V-belt and gear type generator 
drives were developed. Battery capacity was increased 
to 1,200 amp.-hrs. on 32-volt systems, and 600 amp.-hrs. 
on 64-volt equipments. Battery weight, not including the 
under-car battery box, approximated 4,800 Ib. A fully 
charged battery had capacity to carry the car load for 
approximately two hours. During long station stops, 
three-phase wayside power was plugged into a.c. induc- 
tion motors mounted on the axle generator shaft, carrying 
the car electrical load at standstill, with some excess 
generator capacity available for battery charging. 

Car electrical loads were increasing rapidly. 


Orawbar Horsepower 
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Effect of axle generator drag on traction horsepower (eighteen 60-ton 
cars, three 2-kw., fifteen 30-kw. generators, Davis train resistance) 
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The advent of fluorescent lighting, a.c. shaver outlets, 
water coolers, and room type ventilating fans, called for 
rotating units to convert d.c. to a.c. for use on the car. 
The electrical load on one large order of modern passen- 
ger cars placed last fall is distributed as follows: 


Air conditioning compressor 
Car air circulating fan 
Air pre-cleaner fan ...............0005. 
Evaporative condenser pump 
Evaporative condenser fan 

Exhaust fans 


20.13 kw. 

In order to carry this connected load for a reasonable 
period of time at low speeds, or at standstill, battery 
size, was increased to 57 cells, weighing more than 9,500 
lb. Axle generator capacity to carry connected load, 
and care for battery charging was increased to 30 kw. 
These cars are scheduled to operate in 18-car, fixed-con- 
sist trains, 

When axle generators are delivering full rated output, 
they impose a serious drain on locomotive hauling capa- 
city. An 18-car train, with three head-end cars, (bag- 
gage, express, mail) has a rated axle generator output 
of 456 kw., two kw. for each head-end car, and 30 kw. 
for each passenger-occupied car. Converting kw. to 
horsepower, and allowing for 95 per tent drive efficiency, 
and 85 per cent generator efficiency the power taken from 
the locomotive drawhbar to carry axle generator load totals 
757 hp. The following illustration shows the effect of this 
axle generator drain on train performance. 

The lower curve shows locomotive drawbar horse- 
power required to haul an 18-car train on level tangent 
track, at various speeds, with no axle generator load. 
The upper curve shows what happens when the 757 hp. 
axle generator load is imposed. The generators cut in 
at 16 m.p.h., and achieve full rated output at 25 m.p.h. 
With no axle generator load, the 18-car train can be 
hauled at 55 m.p.h., with an expenditure of 1,100 locomo- 
tive drawbar hp. The same 1,100 drawbar hp., carrying 
full axle generator load, can haul the train at only 25 
m.p.h. 

The same train, with axle generators delivering rated 
output, can be hauled at 60 m.p.h. with a power expendi- 
ture of 2,000 hp. at the locomotive drawbar. Train 
speed increases to 75 m.p.h., if the generator load is 
dropped. At 90 m.p.h., the correspondihg speed increase 
is 9 m.p.h., or 10 per cent, with 3,750 hp. at the locomo- 
tive drawbar. The net adverse effect of axle generator 
drag is reduced somewhat by grades and curves. 

Cars powered by axle generators and batteries are 
self-contained. They can be mixed in trains with other 
cars, and operate independently of adjacent cars. In 
trains of similarly-powered cars, electrical circuits can 
be train-lined, providing partial electrical service, in the 
event of generator or battery failure. Such cars, how- 
ever, impose a severe drain on locomotive output, necessi- 
tating larger motive power if scheduled speeds are to be 
maintained. The weight and space requirements of bat- 
teries present a problem, and in low voltage systems, the 
weight of cable and conduit alone approaches 2,500 Ib. 


Steam Jet Air Conditioning 


One self-contained car power system, designed to re- 
duce axle generator drag, employs a steam jet system to 
provide refrigeration. Elimination of the air condition- 
ing compressor load, makes possible the use of a 10-kw. 
axle generator and a 4,000 1b., 16-cell storage battery, 
to carry the remaining electrical load. Axle generator 
drag on the locomotive is reduced by nearly two-thirds, 
with consequent increase in train speed at any given 
drawbar horsepower. 
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Part of this gain, however, is lost in the steam drawn 
from the locomotive boiler to operate the steam ejector 
cooling equipment. The limiting factor on steam loco- 
motive horsepower is boiler capacity. Steam consump- 
tion on hot days varies from 230 to 260 lb. hourly per 
cooled car. Drain on the boiler totals around 3,750 lb. 
of steam per hour for 15 cars. Steam consumption 
varies from 20 to 24 Ib. per rail hp-hr. Taking a mean 
figure of 22 Ib., the steam jet system requires 170 loco- 
motive hp. for operation, approximately half the gain 
made by reducing axle generator capacity to 10 kw. 

The steam jet system is self-contained and depends for 


power only on the steam trainline, which is carried on the 


cars for winter heating. The weight of cable and conduit 
is materially less than that on straight axle generator- 
powered cars with d. c. electro-mechanical air condition- 
ing. 


Self-Contained Gas Engine-Powered Car 


Another current method of powering passenger cars 
involves use of two internal combustion engines operat- 
ing on compressed hydro-carbon gas carried in cylinders 
under the car. 

One engine drives a belted or direct-connected re- 
frigerant compressor to supply cooling on the car. A 
second engine drives a 714 or 10-kw., d.c. generator, 
carrying electrical load, and charging a smaller, lighter, 
400 amp.-hr., 16-cell battery. Cooling equipment is rel- 
atively heavy, and weight of cable and conduit is com- 
parable to that of the steam jet system. The car is self- 
contained arfd does not depend on wayside power, or 
motion of the car to keep the battery charged. Fuel 
cylinders must be replenished frequently, and weigh a 
total of about 2,750 1b., full, including under-car fuel 
cabinets. Such cars are steam heated in cold weather. 
consuming about 250 Ib. of steam hourly. 


Self-Contained A.C. Powered Car 


Several cars have been equipped with small Diesel 
engines driving 3-phase, a.c. generators supplying power 
to drive all car electrical equipment. One such car 
operated in the mid-west last summer and fall. 

The prime power source was a 35 hp., 6-cylinder, 1,800 
r.p.m. Diesel engine driving a 30 kva.,.3-phase, 220-volt 
a.c. generator. Battery size was reduced to 16 cells rated 
176 amp.-hrs., with a total weight of only 728 Ib. The 
battery served to crank the Diesel engine, and to carry 
emergency lights. It was charged by Selenium rectifiers 
served through transformers connected across the gener- 
ator output leads. 

A second rectifier was energized by current trans- 
formers connected in the generator output leads. The 
output from this rectifier fed an auxiliary generator field 
which increased generator excitation with increasing 
generator load, maintaining good voltage regulation at 
all generator loads. 

Brushless induction motors drove all rotating equip- 
ment on the car, with the sole exception of the d.c. engine 
cranking motor. The two 5-hp. refrigerant compressor 
motors were hermetically sealed, eliminating shaft seals. 
belts, pulleys and couplings. The water cooler moter 
likewise was hermetically sealed. Fluorescent lights 
were served directly from the a.c.. power leads, elimin- 
ating a rotating conversion device. 

The electrical load on the car imposed no drain on 
locomotive power. The small battery was kept fully 
charged without recourse to wayside power, and sud- 
stantial weight economy was realized on battery, cable 
and conduit. R 

Such an equipment can be arranged for trainline oj tT- 
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ation of electrical equipment. In the event an engine 
or generator fails, controls automatically drop half the 
electrical load on each of two adjacent cars, and one 
engine generator carries partial load on each of the cars 
until the defective car can be set out at a division point. 

In cold weather the car is heated by circulating hot en- 
gine jacket water through finned floor heat radiation. 
Electric strip heaters in the overhead car air duct supply 
additional heat, and load the engine to assure maximum 
heat transfer to the jacket water heating system. 

Not only does the Diesel generator equipment elimi- 
nate axle generator drag; it also conserves locomotive 
steam during the heating season. 


Head End Power 


The four basic car power systems discussed are self- 
contained electrically. They may be mixed in trains 
of cars having different electrical power supply and 
utilization equipment. Some of them are independent of 
car motion and wayside power facilities. A fifth type of 
equipment depends on a source of power carried at the 
head end of the train, and a power transmission line 
carried on each car. All cars in the train must be simi- 
larly equipped. 

As early as 1914, one midwestern railroad carried a 
125-volt d.c. generator in a baggege car at the head end 
of the train. The generator was driven by a vertical steam 
engine, and exhaust steam was used to heat the train. 
Insulated wires carried power from car to car. Trouble 
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Last summer, another eastern railroad seriously con- 
sidered application of a.c. all-electric power and heating 
to more than a hundred cars purchased for use in six new 
18-car trains. 

Each train was to carry two 1,000 hp. Diesel engine 
generators in a 300,000 Ib power car at the head end of 
the train. Each generator was rated at 650 kw., 3-phase, 
480 volts. A single generator had sufficient capacity 
to carry full train electrical load in all but the coldest 
weather, the other unit normally serving as a standby. 

Switching equipment was provided to connect either 
one or both generators to either one or both of two three- 
phase train lines running in conduit the full length of 
each car in the train. 

Most of the energy consumed on each car was to be 
taken directly from the 480-volt train line. Small dry- 
type transformers were provided to give 220-volts, 3- 
phase a.c. for some power utilization devices. A small 
rectifier on each car was proposed to charge a 176-amp.- 
hr., 16-cell emergency lighting battery. 

The net weight of electrical and heating equipment on 
a car powered with the conventional d.c. axle generator 
system was 21,500 Ib. Unit weight per car with head end 
power was 7,316 lb. The difference, over 7 tons per car, 
totalled 212,760 lb. on the 15 passenger-occupied cars. 
The net increase in train weight for head end power was 
less than 50 tons, and the head end power system im- 
posed no drain on locomotive drawbar horsepower, and 
consumed no steam. The design eliminated many main- 
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Wiring diagram for a.c.-powered car equipped with two engine-driven, 3-phase generators 


frequently occurred with generator brushes, engine gov- 
ernor and defective wiring. 

Shortly before the Second World War, a four-car 
Diesel-powered train was placed in service, utilizing the 
motive unit for electric operation of electrical equipment 
on cars, and for booster heating of cars with electric 
strip heaters. An eastern railroad is equipping numerous 
locomotives with steam turbine-generators to supply a.c. 
power to fixed-consist passenger trains. 
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tenance items entirely, and replaced commutator type 
motors with brushless and hermetically sealed induction 
motors. 

The head end system ultimately was rejected in favor 
of axle generator drives, and large batteries, because 
operation of the new trains necessitated inclusion of 
foreign cars, not equipped with power train lines and 
a.c. utilization equipment. 

(Continued on page 321) 
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Power Car for Isolated Loads 


Tue New York Central has equipped a baggage car 
with a Diesel-electric power plant and other necessary 
appurtenances to fulfill the various demands for electric 
power that occur periodically on a railroad where there 
is no convenient local source. 
exhibit trains, parked Pullman cars used for hotel accom- 
modations, battery charging, etc. The car has been used 
at a number of points with agricultural exhibit trains. 
It was also used to supply floodlights for taking motion 
pictures on a passenger train. In this case, the pictures 
were color movies used for railroad advertising and it 
was possible, by regulating generator voltage, to obtain 
the exact color temperature of the lighting required. The 
car may also be used for emergency lighting or for the 
operation of motors such as might be required for turn- 
table operations. 

The car is a 60-ft. steel automobile baggage car with 
end doors which facilitate the loading of portable recti- 
fiers, when needed. The power plant in the car consists 
of a Ready Power unit consisting of a 60-hp. Interna- 
tional Harvester Diesel engine, direct-connected to a 
30-kw. 3-phase, 60-cycle, 220-volt, Y-connected genera- 
tor. The voltage across terminals is 220, and the neutral 
is brought out so that 115 volts may be obtained between 
an outside terminal and the neutral. In this case, the 
excitation is reduced to lower the single-phase voltage 
from 127 to 115. 

When d.c. power is required a portable rectifier is 
borrowed from the nearest yard and carried in the car. 
These rectifiers use 220-volt, 3-phase, a.c. to produce 
40 to 80 volts d.c. for battery charging or for supplying 
d.c. standby requirements of cars not equipped with 
Genemotors or a.c.-d.c. compressor motors. 

The power plant controls include a voltmeter and an 
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These demands include. 


New York Central develops a mobile 
power source for supplying exhibit 
trains, parked Pullmans, battery 
charging, etc., at locations where 
electrical energy is not available 


ammeter, each reading for any phase, a field rheostat, 
field switch, line breaker, frequency meter, starter button, - 
water temperature and oil pressure gauges and a time 
totalizer. The maintenance and lubrication schedule 
ior the engine is based on total hours operated and the 
totalizer is used to determine overhaul and lubrication | 
times. The car is usually operated by two electricians. 
Power is carried from the car to other cars or points 
where it is needed by portable cables. From the gen- | 
erator terminals, connections are made to two standard, | 
3-phase standby receptacles on each end of the car. Inside | 
the car is a fifth standby receptable with the neutral con- | 
nected. This is used to provide 115 volts for lighting 
requirements. Connections to cars and other load points 
are made by portable cables. These consist of car-length 
(85-ft.) 2/0, single-conductor cables, equipped with 
Anderson Eitherend connectors. These cables are used 
for 3-phase, single-phase, d.c. battery charging or a.c. 
lighting. Since they are single conductor, they can be 
used for any application and are easy to handle and stow 
in the car. Being of car length, it is convenient to make 
connections with cars coupled end to end. Hooks on 
the side walls of the car are used for hanging stored cables. 
Auxiliary equipment in the car includes lockers for 


Interior of the car showing 

the control end of the power 

unit—At the left may be seen 

hooks for the portable cables 
and oil drum racks 
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One of the rectifiers which is carried when battery charging is necessary 


clothes, brooms, tools, etc. There are also racks for fuel 
oil drums and containers for lubricating oil and anti- 
freeze liquid. A long steam hose with a tee connection 
is carried to allow connection with yard steam lines or 
a locomotive. The car has its own axle generator and 
batteries with overhead lighting units in the car. There 
are two sets of lights, one 30-volt d.c. and one 120-volt 
ac. The engine has its own starting battery, which is 
charged from the generator exciter. 

The car has been used with two agricultural exhibit 
trans which operated in two instances for one-month 
periods, first in New York State. with the agricultural de- 
partment ot the New York Central and Cornell Univer- 
sity, and more recently with the agricultural department 
of Purdue University. The train was moved from town 
to town, staying from 3 to 5 hours in each location. 


View under one end of the power car showing receptacles, types of 
terminals used on cables and method of supporting the portable cables 
when the car is in use 
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Power for 
Passenger Cars 


(Continued from page 319) 


Summary 


On the basis of reliability and maintenance economy, 
seli-powered, engine-driven car power systems eliminate 
numerous sources of failure and maintenance needs pres- 
ent on axle powered systems. The items eliminated 
include: generator drive, including belts or automatic 
clutch; generator speed switch; generator reversing 
switch; generator proper, including brush assembly ; 
voltage regulator; large battery; lamp regulator; and 
battery drain at low speeds, or at standstill. 

Failure of any one of these eight items will drain the 
battery, and’ result in a bad order car. 

The equipment eliminated is replaced by internal com- 
hustion engines, and generators, involving fewer points 
of possible failure, and maintenance. 

Alternating current-powered systems further reduce 
danger of failure, and maintenance expenses, by replac- 
ing commutators, shaft seals, and belts and pulleys, with 
brushless and hermetically sealed motors. Rotating 
conversion devices also are eliminated in a.c. systems. 

Below is a weight comparison of four self-contained 
power systems designed and built during 1946: 


Table I—Weight Comparison Passenger Coach Electrical and 
Heating Equipment—Four Types of Car Power Generation 
and Air Conditioning 


2 Axle-Generator Engine-Generator 
Power Supply — 


Air Conditioning DC. St.-Jet Gas.-Eng. A.C, 
Nominal Capacity 8 tons 6 tons 6 tons 8 tons 
Battery—32 volt 1,000 amp.-hr. 1,000 amp.-hr. 400 amp.-hr. 176 amp.-hr. 
Power supply, Ib... .... 2,529 1,943 2,737 4,814 
Batteay, Ib... ........ 4,801 4,801 1,997 960 
Cooling equipment, Ib. . 4,525 4,534 6,368 4,058 
Heating equipment, lb.. 910 910 910 418 
Air cleaning lb. ....... 56 56 56 56 
Miscellaneous, Ib... .. . 740 740 740 163 
Wire and cable, Ib..,... 1,058 613 613 225 
Conduit and fittings Ib. 1,444 1,165 1,165 452 

Total tb, sss tie08 16,063 14,762 14,586 11,498 
Weight economy on 

a.c. car, Ib.......... 4,565 88 


„565 3,264 3.0 
(28.4percent) (22.1percent) (21.2 percent) 


The engine powered systems inherently weight less 
than the axle generator systems. The higher voltage and 
smaller battery of the a.c. equipment results in a weight 
economy of nearly 30 per cent over the d.c. axle-gener- 
ator powered equipment. Some weight can be saved on 
d.c. systems by going to 64- or 110-volt batteries. 

Steam jet equipments on an 18-car train reduce cat 
power drain on the locomotive by about 335 hp. Engine 
generator-powered cars save 757 drawbar hp. on the 
same train by eliminating axle generator drag. The 
power saved can be used to good advantage in maintain- 
ing materially-increased scheduled speeds, or in reducing 
the capacity of locomotives required to maintain exist- 
ing speeds. 

As electrical loads increase, the basic advantages of 
head end power, and of individually-powered a.c. cars 
become progressively greater. Head end power is avail- 
able now for fixed consist trains, and individual a.c. 
plants have been proved for mixed trains. 

The time to change to modern, realistic car power 
systems is now, and not after 12,000 to 15,000 cars have 
been built with outmoded car power systems. 


321 


Maybe it’s pushing instead of pulling 


Bim Evans was standing in the machine shop door 
watching a car being loaded with scrap. A large portion 
of the scrap consisted of metal shavings, old bolts, and 
other small bits of metal. When Evans first came to 
Pleasantville, more years back than he cared to remem- 
ber, there wasn’t even a scrap dock. Usually a gondola 
stood on the spur and the scrap that accumulated each 
day was thrown into the car until it was loaded and 
hauled away. If there wasn’t another empty car available 
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at the time the scrap was piled on the ground beside the 
track until a car was spotted, then a gang of laborers 
threw the metal into the car by hand. They had no port- 
able electric crane to handle that and many other jobs that 
cranes now handle at Plainville and other points on the | 
S. P. & W. 

The crane now in service was doing a good job, but it | 
was still too slow to suit the foreman. Other jobs such | 


| 
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as putting up the rods on the 5076, moving a set of driv- 
ing wheel tires, changing an air pump on the 5081 were 
waiting for the electric crane and Evans could, without 
scratching his head, think of others. 

Metal containers were being used for carrying the 
smaller pieces of scrap; the containers were filled, then 
the crane lifted them to the car and dumped the scrap. 
Lots faster than loading by hand, but Evans begrudged 
the time required to fill the containers. 


W nex Jim Evans starts thinking, his thoughts usually 
promote action. This time was no exception. The fore- 
man took a chew of “horseshoe,” pulled his derby hat 
down on his head and started towards the electric shop. 

Ned Sparks, the electrician, was overhauling the spare 
turntable motor when Evans entered. “Turntable motor,” 
Evans stated rather than asked to start the conversation. 

“Yes, sir,” Sparks replied. “It’s the one we took off the 
turntable yesterday. Thought I’d better get it fixed up in 
case another motor went out.” 

“Much wrong with it?” Evans inquired. 

“Oh, not a lot. The drive end bearing should be replaced 
and I was figuring on a new set of slip rings. These are 
burned badly and have already been turned down until 
they are too thin to take enough off to smooth them up.” 

“Good idea,” Evans commented, then added apparently 
as an afterthought, “You know I’ve been thinking how 
handy it would be if we had a magnet for the portable 
crane.” 

“A magnet?” Sparks raised up from the motor and 
started wiping his hands with a piece of waste. 

“You know—a magnet for lifting scrap iron and steel, 
especially for loading scrap.” 

p iguring on ordering a magnet for the crane?” Sparks 
asked. 

__ No; don’t think we’d have much chance of getting one 
if we did order it right now. Just wondered if maybe we 
couldn’t build one.” i 

“Well, I don’t know.” Sparks scratched his head 
t oughtfully. “Where would we get material for building 
it?” 

“What’ll you need?” Evans countered. 
“Some wire for winding the coil—” Sparks hesitated a 
moment. “The frame should be mild steel, and a few other 
odds and ends,” the electrician concluded. 

“Doesn’t sound like a lot,” Evans said. “Why don’t 
you start looking around to see what you can find. Let 
me know how you make out.” The foreman readjusted his 
hat and left the electric shop. 

The electrician stood leaning against the work bench 
thinking how in the heck he would build an electro-mag- 
net that would do even a passable job of handling scrap. 
All scrambled up in the back of his head was a faint 
memory about ampere turns, maxwells, rels, magneto- 
motive force having something to do with electro-mag- 
nets, but he couldn’t remember anything tangible to use 
as a base for figuring how to start building one for prac- 
tical use. After getting dandruff under his fingernails and 
a sore place on his head where he had scratched, Sparks 
decided to quit worrying about the magnet and go back 
to work on the turntable motor. Maybe Evans would for- 
get about the magnet soon as the scrap was loaded. 

Sparks finished repairing the turntable motor by about 
three o'clock in the afternoon. Then, still thinking about 
the electro-magnet, he went to the storeroom to see what 
they had in the way of magnet wire. He found a large 
spool of 16 single cotton enameled wire, about six pounds 
of 18 enameled, and several odds and ends that couldn’t be 
considered. He decided, if Evans pressed the point of 
making a magnet, to use the 16 wire. Disappointed be- 
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cause he had found wire that might do, Sparks returned 
to the electric shop. He found a water service man wait- 
ing for him. 

“Something wrong with the treating plant,” the water 
service man said. 

“Is it the big pump motor or the chemical pump mo- 
tor ?”’ Sparks asked. 

“The little chemical pump motor—it won’t run.” 

“Okay,” Sparks said, “TIl go up with you.” 


S parks tested the fuses and found them good, then 
looked at the motor starter. The starter was apparently 
okay too and when he closed the contactors by hand the 
motor started and ran until the contactors were opened. 
“Must be an open circuit somewhere between here and 
the meter,” Sparks said. “Tli take the cover off the box 
on the meter.” 

The treating plant was of the type whereby contact for 
operating the chemical pump motor is operated by the 
water meter, a cam actuated by the meter closing the 
contacts and holding them closed for a specified time each 
time a thousand gallons of water passes through the 
meter. Te 

Sparks removed the cover from the top of the meter, 
exposing the contactors. He looked at the mechanism a 
moment, then said, “Wonder how in thunder the cam gct 
off the shaft and out of the box.” 

“Is this it?” The water service man pulled a polished 
bit of metal from his pocket and held it up for Sparks to 
see. 

“Yes, that’s it. Where did you find it?” 

“It must have fallen off when I was working on the 
meter,” the water service man admitted. “I took the meter 
off to clean it up and that box on top of the meter was 
loose. After I put it back together I found this little 
gadget on the floor. Jt didn’t seem to fit on the meter any- 
place so I just stuck it in my pocket.” 

Sparks swore mildly, took the cam and replaced it on 
the shaft and the chemical pump motor started behaving 
normally. ` 

“Ha-ha,” the water service man laughed, “that’s a good 
joke on me.” 

“Yes it is,” Sparks remarked, “but I don’t think it’s 
very funny.” 


N ext morning after Evans had lined up the work in the 
roundhouse and had everything going nicely, he hunted 
Sparks. He found the electrician in the machine shop 
working on the overhead crane. “What have you got up 
there ?” Evans yelled up to Sparks. 

“Not much,” Sparks replied. “Some of the contactors 
on the hoist controller are burned a little, causing the 
controller to stick sometimes.” 

“When you get through come out to the office.” 

“Okay,” Sparks yelled back, “TIl be out in about fifteen 
minutes.” 

The foreman nodded then went back towards the 
roundhouse. 

“What I wanted to talk to you about was the magnet 
for the portable crane,” Evans said when Sparks entered 
the office. “Have you done anything about it?” 

“Not much,” Sparks admitted. 

“What about material?” Evans asked. “Did you find 
any ?” 

“Well, there’s some No. 16 wire in the storeroom that I 
believe would do for the coil but I haven’t figured any- 
thing out for the frame yet.” 

“If you'll let me know what you need, TIl see if I can 
find something for you,” Evans said. 

‘Well,’ —Sparks scratched his head to stimulate the 
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feeble idea he had regarding how the magnet frame should 
be built—‘‘how big a magnet do you want to build?” 

It was Evans’ turn to scratch his head, but he managed 
to parry the question very nicely. “Oh, not too big a one, 
just a medium size magnet for loading small scrap. 
Wouldn’t the kind of wire you wind it with have some- 
thing to do with the size of the magnet ?” 

_ “Yes,” Sparks admitted. “Do you think one about 
eighteen inches in diameter would be large enough ?” 

Evans pulled a small steel rule from his pocket and 
measured off eighteen inches on the desk. He sized up the 
distance a moment, then said, “Yes, one eighteen inches 


in diameter should do nicely if it had good lifting power. 


How much do you think one that size would lift?” 

Again Sparks was stumped, but he didn’t let the fore- 
man know it. He racked his brain for an answer and for 
some reason he couldn’t explain said, “Oh, around a hun- 
dred pounds, I’d say; maybe a little more or a little less, 
but a hundred pounds is a pretty good figure.” 

“Well, if you build one that will pick up a hundred 
pounds of steel shavings, that’ll be fine,” Evans said. 
“Now what'll we build the frame out of ” 

“That’s what’s been bothering me,” Sparks told the 
foreman. “It should be at least four inches thick mild steel. 
There would have to be a groove machined in the face 
of the steel for the coil to fit it,” Sparks explained. 

“How deep should the groove be and how wide?” Evans 
asked, “and how far from the outside edge? Here, take 
this scratch pad and make a sketch.” 

“Well, let me see. I’d say off hand the groove should 
be about two inches wide and a little deeper than it’s wide 
and the area of the inside should be about the same as the 
area outside the groove.” Sparks was sketching as he 
talked or talking as he sketched. 

“Oh, yes, I get the idea,” Evans said. “How will you 
hold the coil in place? Will there be anything to keep the 
coil from being damaged ?” 

“Yes, sir,” Sparks said, ‘‘there’ll be a plate over the face 
of the magnet.” 

“Looks like it should be okay,” Evans said. “Now if we 
can find something to make it out of, I'll look around and 
you do the same. If you find anything, let me know.” 


It’s surprising how few pieces of mild steel four or more 
inches thick and at least eighteen inches in diameter are 
to be found lying around railroad shops, but if there were 
any around the shops at Plainville neither Evans nor 
Sparks could find it. There might have been something 
that could have been used for the magnet frame before 
the war caused a cleanup of all scrap, but if there were it 
had long since been shipped away. 

After Evans had made a thorough search for a piece 
of steel and found none, the idea struck him of building 
one up. He went to the electric shop and mentioned the 
idea to Sparks. ‘Why can’t we build up several layers of 
sheet steel?” Evans suggested to Sparks. “We could turn 
them out on a lathe to the right size, then drill holes in 
the pieces and rivet them together.” 

“Afraid that wouldn’t work very well,” Sparks told 
Evans. “You see, the space between the plates would 
cause some resistance to the flow of magnetism and reduce 
the strength of the magnet.” 

“Even if the plates were riveted solidly together ?” 

“Yes, sir. I don’t believe they could be riveted solid 
enough.” Sparks shook his head. 

“Well, it was an idea, anyway,” Evans said. “I hoped 
it would work since it seems like we are not going to find 
a solid piece.” The foreman turned and started to leave 
- the shop. 

“It might work if we could figure out some way to 
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stand the pieces on edge,” Sparks said thoughtfully. 

Evans came back and sat down on the workbench. 
Sparks took a piece of soapstone from his pocket and 
began sketching on the cement floor. He made half a 
dozen drawings and was satisfied with none of them. 

“Say, why couldn’t we make the magnet square instead 
of round?” Evans slid from the workbench and took the 
piece of soapstone while Sparks watched. 

“Well, I don’t know,” Sparks said doubtfully. “All the 
magnets I ever saw, that is for handling scrap, were 
round. I guess there’s not any law against us building a 
square magnet if we want to.” 

“Why don’t we try it?” Evans asked. 

“Suits me,” Sparks said, “but we’ve got to figure out 
some way to make a good solid magnetic connection be- 
tween the pole pieces and the back plate.” 

“What do you mean, pole pieces?” Evans wanted to 
know. 

“Those are the pieces inside and outside the magnet 
coil,” Sparks told him. 


Avrrer considerable discussion it was finally decided t» 
build a square frame for the magnet. The outside pole 


piece was to be a square frame eighteen inches on the ` 


outside, two inches thick, and four inches deep. The center 
pole piece was built up ten inches square. A two-inch 
slot for the coil took up the rest of the space. A piece oi 
sheet steel seven-eighths of an inch thick was to form the 
back. After considerable thought, Sparks decided the 
back piece should be slotted and the pole pieces mortised 
and acetylene welded in from the top and a fillet run on 
both sides of the pole pieces on the under side to reduce 
reluctance. An additional piece of steel eight inches square 
and one inch thick was welded on top of the center pole 
piece. This piece was drilled and an eye bolt set in for 
hanging the magnet on the crane hook. After being assen- 
bled and welded, the entire magnet frame was annealed. 

While the other mechanics were working on the frame. 
Sparks was winding the coil. He made a form so the col 
would fit loosely in the slot and allow room for insulation. 
After some figuring, Sparks decided that perhaps the No. 
16 wire wouldn’t carry sufficient current to give the re- 
quired ampere turns and as he had plenty of slot room 
he decided to wind the coil with two wires in parallel. 
That of course would halve the resistance and double the 
carrying capacity. One thousand turns seemed like a good 
round number of turns. Several different men came hv 
and talked to Sparks while he was winding the coil and 
he lost track of the exact number of turns, but he figured 
he had somewhere close to a thousand turns when he quit. 
The coil was insulated with two half lapped layers of 
cotton tape and dipped in air-drying insulating varnish. 
Two flexible leads of No. 12 stranded wire was soldere:: 
to the coil ends. Holes were drilled in the top plate of the 
magnet frame for the leads to pass through and the mag- 
net was ready to assemble. 


"Tue foreman came into the electrical shop when Sparks 
was fixing to hang the coil up to dry. “That’s a pretty 
good-looking coil,” Evans said. “Now if it’ll just work 
as good as it looks. Counting time and material, we've 
spent enough on this to buy two or three magnets— 
chromium plated! Do you think a piece of quarter-inc!: 
plate will be heavy enough for the face?” 

“Should be,” Sparks replied without considering the 
question. 

The machinist did a neat job of fitting the plate to the 
face of the magnet frame. He drilled and tapped holes 
every two inches in the outside pole piece one inch from 
the edge for quarter-inch bolts. Another row of holes 


Railway Mechanical Engineer 
ad JUNE, 1947 


were drilled and tapped one inch from the outside edge 
of the center pole piece. He used flathead stove bolts and 
countersunk the heads in the plate. 

Sparks hung the coil in a nice warm place in the boiler 
room and the varnish was well dried next morning when 
he came to work. He was anxious to get the magnet fin- 
ished and see how it was going to work, but something 
had gone wrong with the drop-pit the night before and 
that had to be fixed first. 

Trial showed that thegnotor would operate to lower the 
drop-pit table but would not raise it. That limited the 
probable causes of the trouble. Sparks soon located a 


limit switch stuck open as the cause of the trouble and - 


was ready to go back to his magnet. 

The magnet frame was still in the machine shop where 
the machinist had been fitting the face plate. Sparks took 
the coil and some sheets of fibre to use wedging the coil 
in place in the slot. 

It didn’t take long to fit the coil in place. The biggest 
job was fastening the plate with all the stove bolts that 
held it. The leads from the coil were brought out and left 
loose. After the test, if successful, Sparks figured on using 
a detachable plug for connecting and -disconnecting the 
wires. Right then, however, he planned to make a tem; 
porary connection by twisting the ends together and tap- 
ing them. 


The portable crane was being used for hauling driving- 
boxes to the machine shop at the moment, but Evans had 
the crane operator quit and come try the magnet. 

The crane operator ran the crane into the machine shop 
and picked up the magnet with the hook. Sparks used 
some No. 12 headlight to connect the magnet. He used a 
30-amp. double pole fused switch to make and break the 
circuit, mounting the switch temporarily by tying it on 
the top of the controllers where it would be handy for the 
operator. 

“All set,” Sparks said when he had finished connecting 
the switch. “Shall we try it here or somewhere else?” 
What the electrician wanted to do was take the crane 
some place away from the crowd that had gathered to 
watch the test. 3 

“Let’s go out to the scrap dock and see what it’ll do,” 
Evans suggested. 

The operator ran the crane out to the scrap dock. He 
lowered the magnet into a pile of steel shavings and 
closed the switch. Nothing happened. 

Sparks opened and closed the switch to see if current 
was flowing through the magnet coil. A slight arc when 
he opened the switch showed that current was flowing. 

“Maybe the wires are hooked up wrong,” a machinist 
suggested, “and it’s pushing instead of pulling.” 

If Sparks was disappointed because the magnet 
wouldn’t work, Evans was more so. “Maybe we should 
have made it round like you wanted to,” Evans said to 
Sparks, then turned and went to the roundhouse. 

“What’ll I do with it?” the crane operator asked, 
meaning the magnet. 

“Take it back to the machine shop, I guess,” Sparks 
said dolefully. 

The crane operator started the hoist and lifted the 
magnet. There wasn’t even a small iron shaving sticking 
to it. Sparks was watching anxiously. Then suddenly he 
realized why the magnet wouldn’t work. 

“I know what the trouble is,” Sparks said. “Take it to 
the electric shop.” 

“Okay,” the crane operator said, “but it’s not far to the 

hot well. I could drop it in there easy enough.” 

When the magnet was in the electric shop, Sparks set 

to work removing the screws that held the iron plate on 
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the face of the magnet. After working about two hours, 
he was ready to try the magnet again. He found the crane 
operator and persuaded him to run the crane to the elec- 
tric shop and pick up the magnet. Sparks again connected 
the wires and as before they went to the scrap dock. 

The magnet was lowered to the pile of iron cuttings as 
before. When the switch was closed, the bits of metal 
seemed to come alive and rush to the magnet like a bunch 
of women going to a department store that is selling 
nylon hose. 

“Lift it up!’ Sparks said exultantly. 

When the magnet was lifted, a large mass of the iron 
shavings clung to the magnet and to each other. When 
the switch was opened, the shavings fell off. 

“Wait until I find the foreman,” Sparks said and 
started towards the roundhouse. 

“That’s fine,” the foreman said when the lifting powers 
of the magnet was again demonstrated. “Why it’s picking 
up at least two hundred pounds of scrap, maybe more! 
That’s twice what you figured it would do. What was the 
matter with it when we tried it the first time?” 

“Why—er—” Sparks stammered, “the magnetic lines 
of force was kinda short circuited,” he explained lamely. 

“Well, it makes no difference, it works okay now,” 
Evans said. “When you have time fix the switch and 
wires permanently.” 

Evans left without noticing that the steel plate had been 
removed from the face of the magnet and a brass plate 
that wouldn’t “short circuit the magnetic lines of force” 
substituted. 


F. W. Beichley, Westinghouse district engineer, making final adjust- 

ments on Westinghouse type MR radio transmitting and receiving 

equipment on the front end of one of Southern Pacific’s cab-ahead 

freight locomotives used in recent communications experiments in the 

Cascade Mountains of southern Oregon. The photo shows the com- 

pactness and ease of accessibility of the shock-mounted slide-in type 
mobile unit 
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Mechanical and Purchases and 
Stores Divisions Programs 


THE Mechanical Division and the Pur- 
chases and Stores Divisions will meet at the 
Convention Hall, Atlantic City, N. J., the 
former Monday, June 23, through Friday, 
June 27, and the latter Monday, June 23, 
through Wednesday, June 25. The Divi- 
sions will convene, in joint session with 
the Railway Supply Manufacturers’ As- 
sociation, at 10 a. m., Daylight Saving 
Time, June 23. Following the call to order 
by Norman C. Naylor, president of the 
supply association, and the invocation, there 
will be addresses by the Hon. Joseph Alt- 
man, mayor of Atlantic City; William T. 
Faricy, president, A. A. R., and J. H. 
Aydelott, vice-president, Operations and 
Maintenance Department, A. A. R. The 
members of the Divisions will then take 
up the following programs on successive 
mornings, beginning at 9:30 a. m., the 
Mechanical Division in Room B, of the 
Convention Hall and the P. & S. Division 
in Room ‘A. Afternoons and Saturday, 
June 28, will be set aside for the inspection 
of exhibits. 


Mechanical Division 


Monpay, June 23 

Address by J. M. Nicholson (chairman), assistant 
to vice-president, Atchison, Topeka & Santa Fe 

Action on Minutes of 1946 meeting 

Appointment of committees on subjects, resolu- 
tions, etc. 

Unfinished business 

New business 

Report of General Committee 

Report of Nominating Committee 


Tuespay, JUNE 24 


Paper on Gas Turbines by John I. Yellott, direc- 

tor of research, Bituminous Coal Research, Inc. 
Discussion of reports on: 
omotive Construction 

Further Development of the Steam Locomotive 


WEDNESDAY, June 25 


Address by the Hon. W. J. Patterson, 


_Pz member, 
Interstate Commerce Commission 


NEWS — 


Paper on Diesel Locomotive Operation and Main- 
tenance by Morris, general mechanical 
assistant, Atchison, Topeka & Santa Fe 

Discussion of reports on: 

Specifications for Materials 
Safety Appliances 
Brakes and Brake Equipment 
eels 
Lubrication of Cars and Locomotives 
Hot-Box Alarm Devices 


TuHurspay, JUNE 26 
Paper on Stress Analysis of Passenger Cars, by 
. F. Nystrom, chief mechanical officer, Chi- 
cago, Milwaukee, St. Paul & Pacific 
Discussion of reports on: 
Arbitration 
Prices for Labor and Materials 


Tank Cars 

Loading Rules 

Lumber Loading Rules 
Couplers and Draft Gears 


Journal Bearing Development 


Fripay, JUNE 27 
Paper on Future Car Construction, 
illcox, first vice-president, 
Brake Company 
Discussion of reports on: 
Car Construction 
Geared Hand Brakes 
Election of officers and members of General Com- 
mittee 
Report of Committee on Resolutions 


by L. K 


Purchases and Stores Division 


Monpay, Junge 23 
Meeting called to order by C. H. Murrin (chair- 
man) 
Communications 
Appointment of committees (resolutions and me- 
morials) 
Action on minutes of 1946 annual meeting 
Report of General Committee 
Address by Chairman Murrin, general storekeeper, 
ouisville & Nashville 
Presentation and discussion of reports on: 
Subject 1—Purchases & Stores Department 
Manual — Recommended Rules and 
Practices 
Subject 2—Standard Material Classification 
Subject 3—Scrap, Handling and Preparation— 
Classification and Sale 
Subject 3A—General Reclamation 
Subject 4—Material Stock Report — Inventory 
and Pricing Methods and Practices 
Subject 8—Shop Manufacturing 


Tuespay, JUNE 24 

Address on Benefits to Be Derived by Active Par- 
ticipation in the Division and the Importance 
of the Use of Fundamentals Recommended by 
the Division, by General C. D. Young, vice- 
president, Pennsylvania 


New York Air . 


Subject 5—Forest Products 
Subject 17 aang. Department—Organiza. 
tion and Procedure 
Subject AE: age rtd and Printing 
Subject 14— Prevention—Saf 
—Purchasing & Stores 
Annual Essay Contest Committee: 
Selected Best Papers: 
Public Relations—A Job for Us All, by Harry 
Miller, “secretary 
chases and stores, Illinois Central 
How Far Can the Stores Department Go in 
Establishing Minimum Stocks? by W. P. 
Brown, division storekeeper, C. R. I. & P. | 
Presentation and discussion of reports on: | 
Subject 42—Diesel Locomotive Parts—Purchas- 
ing and Storekeeping 
Subject 15 — Storage and Material-Handling Fa- 
cilities 
Subject 19—Capacity Loading and Prompt 
andling of Cars of Company Ma- 
terials and Reduction of Non-Rev- 
enue Ton Miles 
Address by W. €. Kendall, chairman, Car Service 
Division, A.A.R. 
Subject 21—Purchasing, Storage and Distribu- 
tion of uipment and Supplies 
Used in Dining Cars, Hotels and 
Commissaries 


WEDNEspDAY, June 25 


Address on Public Relations, by C. E. Smith, vice- 
President, New York, New Haven & Hartford 
Presentation and discussion of reports on: f 
Subject 9—Fuel-Coal, Fuel il and Diesel 
Fuel Oil + £36 
Subject 16— Simplification and Standardization 
of Stores Stock 
Subject 23—Material Conservation 
Subject 29—Exchange of Materials 
Subject 34—Maintenance of Way and Con 
struction Materials (Including Sig- 
nal, Telephone and Telegraphi = 
Purchasing, Storing and Distribu- 


Practices 
epartment 


Presentation and discussion of reports on: | 
to vice-president, pur- | 


| 


tion 
Subject 37—Stores Department Organization, 
Practices, Records and Stock Con- 


tro 
Subject 40—Loss and Damage Prevention — 
alvage and Disposition 

Reports of: 
esolutions Committee 
Memorials Committee 
Nominating Committee 

Election of Officers 


N. & W. Completes Experimental 
Steam Switcher 
THE Norfolk & Western has completed 


at its Roanoke, Va., shops an experimental 
steam switching locomotive which was de- 


NORFOLK 


AND 


Experimental switcher now undergoing tests on the Norfolk & Western 
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veloped to determine the possibilities of 
modernizing switchers already in service. 
After preliminary tests at the Shaffers 
Crossing locomotive terminal in Roanoke, 
the engine is to go’ into actual service at 
the passenger station and other places on 
the Roanoke terminal and probably at 
other points on the road. 

To make the engine available for around- 
the-clock service, the tender’s capacity was 
increased and mechanical lubrication was 
applied, making unnecessary any attention 
to the machinery or the taking on of fuel 
ior continuous service of 24 hours. Water 
level controls and stoker controls, with 
which the engine can be left unattended for 
some time, were applied. In order to se- 
cure fast steaming, more complete combus- 
tion and an appreciable reduction in the 
emission of smoke, thereby obtaining greater 
boiler efficiency, the locomotive was given 
increased heating surface and equipped 
with a turbine-driven fan for induced 
draft. The fan, stoker, ashpan dampers and 
the standby water feed pump are all tied in 
together and governed by automatic control. 


International Railway Congress ~ 


THE 1947 plenary session of the Interna- 
tional Railway Congress Association will 
be held June 23 to 28, inclusive, in Lucerne, 


Switzerland. The last previous session was ` 


in Paris in 1937. Topics scheduled for dis- 
cussion this year include crossties; reduc- 
tion in the weight of rolling stock; fre- 
quency and economy of passenger service 
under different conditions; and company- 
built housing for employees and officers. 


High Steam Locomotive Utili- 
zation Reported to B. C. R. 


Hic utilization records for coal-fired 
steam locomotives were reported to op- 
erating and mechanical officers of many 
railroads of the United States and Canada 
who met as guests of the motive-power 
committee of Bituminous Coal Research, 
Inc. at Battelle Memorial Institute, 
Columbus, Ohio, on April 29. 

The report referred to six coal-fired 
Class S 4-8-4 type locomotives of the 
New York Central, of which individual 
engines exceeded 28,000 miles per month 
during the six-months’ period October 1, 
1946, through March 31, 1947, and in 
which all six operated 786,818 miles for an 
average of almost 22,000 miles per month. 
The locomotives were assigned to pas- 
senger trains running between Harmon, 
N. Y, and Chicago, a distance of 926 
miles, and, according to E. C. Payne, 
chairman of B. C. R.’s steam-locomotive 
performance subcommittee, burned me- 
chanically cleaned egg-size coals from 
western Pennsylvania, Ohio, and southern 
Ilinois. They were refueled twice en route 
between the Harmon and Chicago terminals. 
Announcement of the development of a 
device known as an “undergrate air dis- 
tributor” for railroad steam locomotives 
was also made at this meeting. The device 
is reported to increase the efficiency of 
burning coal in the steam locomotive by 
improving the distribution of undergrate 
air for combustion. With uniform air 
flow to the fuel bed, excessive losses of 
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unburned coal out of the stack are avoided 
and the value of bituminous coal as a loco- 
motive fuel is increased. Road tests, it was 
reported, indicate fuel savings of 7 to 15 
per cent, depending on the speed of the 
locomotive. Another important advantage 
claimed is a reduction in clinkering, which 
lowers maintenance cost and increases the 
availability of the locomotive. 

Perfecting the device in cooperation with 
the inventor — Vaughn Mansfield, chief 
engineer of the Southern Coal Company, 
Memphis, Tenn.—was a major engineer- 


ing project of Bituminous Coal Research. 
The meeting was held to analyze cur- 
rent progress of the locomotive research 
projects being directed by B. C. R. and 
to determine the scope of future activity. 


Moran Becomes Assistant Me- 
chanical Engineer, A. A. R. 


GeorceE U. Moran, formerly research 
investigator’ of the subcommitte on engi- 
neering and mechanical research of the 
Association of American Railroads, at Chi- 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the May Issue 


LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder 
Bangor Aroostook. .......0i eee eeeeeee 12 1,500-hp. Diesel-elec. frt. ........ Electro-Motive 
Chicago, Rock Island & Pacific....... “21 1,500-hp. Diesel-elec. pass......... Fairbanks-Morse 
Minneapolis, St. Paul & Sault Ste Marie 8 1,500-hp. Diesel-elec road 
switchers... 0.0... eee eee eee Baldwin Loco. Works 
New York Central.....:. .........- 23 2,000-hp. Diesel-elec. ...Fairbanks-Morse 
122 2,000-hp. Diesel-elec. . . Electro-Motive 
18? 1,500-hp. Diesel-elec. Electro-Motive 
63 1,500-hp. Diesel-elec. Baldwin Loco. Wks. 
22 1,500-hp. Diesel-elec. 
switchers......... 2.0... cee eee American Loco. Co. 
173 1,500-hp. Diesel-elec. ...American Loco. Co. 
93 1,000-hp. Diesel-elec. 
BWith ergs. arrarena Hees American Loco, Co. 
23 1,500-hp. Diesel-elec 
switchers..............00.0005 American Loco. Co. 
23 2,000-hp. Diesel-elec. pass......... American Loco. Co. 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
Atchison, Topeka & Santa Fe........ 225 70-ton hopper................00-- Pullman-Standard 
Belt Ry. of Chicago................ 20 30-ton caboose..... p Pe pate TEAR International Ry. Car 
& Equip. Co. 
Chesapeake & Ohio...............0. 3,0003 70-ton hopper................5-5 American Car & Fdry. 
Chicago & North Western....... .. 1,40% 50-ton box... . American Car & Fdry. 
Consolidated Chemical Industries 25 100-ton tank .General-American 
Denver & Rio Grande Western 10 eo... Company Sho 
Detroit Chemical Works. . 2 50-ton tank . General-American 
Fruit Growers Express............. 1,1008 40-ton refrig .Company Shops 
40-ton tank.. .Company Shops 


General American Transportation Corp. My 
Detroit & Mackinac................ 25 


50-ton hopper........... 


. Company Shops 
. General American 


10 70-ton covered hopper........... General American 
Kansas City Southern............... 400 50-ton box......... 0... ce eee eee Pullman-Standard 
Monsanto Chemical Co.............. 9 50-ton tank... 2.0.00... oradi eee General-American 
Northern Pacific................... 1,000 SO0-ton Dox: rsrsrsr ipese tiari Company Sho 
Pittsburgh & Shawmut.............. 200 50-ton hopper................005 Pressed Steel Car 
Southern so. csi kA ble nd ele 150 70-ton covered hopper........... Pullman-Standard 
Stauffer Chemical Co................ 3 $0-ton tank.................000. General-American 
2 70-ton tank......0.00.0.0.0...0 004. General-American 
Virginians oi concent Spee 1,000 55-ton hopper................... Company Shops 
Wabash ooren o srne ad ce bed. 600 50-ton box.............-....0.00.. Company Shops 
FREIGHT-CAR INQUIRIES 
Road No. of Cars Type of car Builder 
Chicago, Milwaukee, St. Paul & Pacific 1,000 $O0-ton hopper.......0..0.00 0.002 See cee eee eee 
250 70-ton hopper.. 
250 50-ton gondola. 
New Jersey, Indiana & IIlinois....... 100 50-ton automobile. ..... 2.0.0... 00.0.0... eee ee ee 
Union Pacific. esiseinas aips aas 400 70-ton covered hopper... 00. ..... 0... cece ec eee 


PASSENGER CAR ORDERS 


Road No. of cars Type of car Builder 
Chicago, Rock Island & Pacific....... 2 6-car 
trains® Articulated. .................005 PullmaneStandard 


1 To cost $137,000 each. 


2 Delivery of this equipment expected this year. The passenger and freight units will be utilized in variou 
combinations to provide 1,500 to 6,000 bp. The road-switching units will be used in way freight train service’ 
e 


Eight of the passenger units and 28 of t 


freight units will be of the A type. Of the remaining units, 8 for 


passenger service and 13 for freight service are of the B type, which must be operated in combinations. 
3 The cars, which will be of welded construction and will cost approximately $10,500,000, will be built at 


Huntington, W. 


Va., and are to be equipped with friction bearings. 


4 Four hundred for the Chicago, St. Paul, Minneapolis & Omaha. 


$ Order contemplated. 


* Each train of three articulated units will cost $200,000. For suburban service. 


NotEs:—Kansas City Southern.—The re 
four 2,000-hp. Diesel-electric A units from 


rt in the May issue that the Kansas City Southern had ordered 
‘airbanks, Morse & Co. was incorrect inasmuch as the K.C.S. had 


actually received delivery of two such units and had ordered two more. 

Great Northern.—Spending of approximately $9,000,000 for new motive power and freight equipment has 
been authorized by the Great Northern. The equipment is to include nine 4,500-hp. Diesel electric locomotives 
for freight and passenger service, 500 box cars to be built in the road’s shops, and 400 refrigerator cars to be 
constructed for the Western Fruit Express, a subsidiary of the G. N. The Diesels are expected to be delivered 


late this year. 


Missouri Pacific.—The Missouri Pacific has been authorized to purchase 49 Diesel-electric locomotives, 
costing $15,809,000. Thirty-nine of the new units—consisting of four 2,000-hp. passenger locomotives and of 
1,000-hp. switchers and freight units of 1,500 hp., 3,000 hp. and 4,500 hp-—will be placed in service on the 
line between Osawatomie, Kan., and Pueblo, Colo. The M. P.’s Texas lines will receive 10 freight locomotives, 


of which six will be two-units of 3,000 hp. and four will be three-units of 4,500 hp. P. J. 


Neff, president and 


chief executive Officer of the road, says that ‘‘as fast as the new equipment is delivered, estimated to be from 


fo ur to twelve months hence, old steam locomotives that would have required extensive repairs will 


be retired.” 


St. Louis-San Francisco.—The board of directors of the St. Louis-San Francisco has authorized the purchase 
of 19 Diesel-electric road and switching locomotives at an estimated cost of $5,719,000. The purchase will 
comprise 46 units, i.e., nine four-unit 6,000-hp. freight locomotives and 10 1,000-hp. switch engines. 
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cago, has been appointed assistant mechan- 
ical engineer, Mechanical Division, De- 
partment of Operations and Maintenance, 
with headquarters at Chicago. Mr. Moran 
was born at West Lafayette, Ind., on Jan- 
uary 10, 1898, and is a graduate of Am- 


Union Aspestos & Russer Co.—R. E. 
Cryor, general manager of the asbestos di- 
vision, Union Asbestos & Rubber Co., with 
headquarters at Cicero, Ill., has been 
elected a vice-president and director of the 
company. 


+ 


Oxoxite Company.—Edward A. Dam- 
rau, formerly in charge of the Pittsburgh, 
Pa., office of the Okonite Company, has 
been appointed manager of the new branch 
office in the Chamber of Commerce build- 
ing, Charleston, W. Va. Mr. Damrau will 
handle all electrical wire and cable sales in 
West Virginia and adjacent parts of Ken- 
tucky and Virginia, for both Okonite and 
its Hazard insulated wire works division. 


+ 


MoxarcHu MAcHINE Toot Company.— 
Wendell E. Whipp, president of the Mon- 
arch Machine Tool Company since 1931, 
has been elected chairman of the board, to 
succeed the late F. P. Thedieck. Jerome 
A. Raterman, formerly executive vice- 
president, has been elected president. 


+ 


BorG-WARNER CorPoRATION.—The Borg- 
Warner Corporation has acquired, under 
the terms of a sales agreement, the Frank- 
lin, Pa., steel works of the Chicago Railway 
Equipment Company. Borg-Warner’s 
Pesco products division has begun line pro- 
duction of hydraulic pumps for industrial 


herst College (1920) with an A. B. degree 
and of Purdue University (1922) with a 
B. S. degree in mechanical engineering. 
From 1922 to 1930 he was engaged in 
power-plant operation for the Detroit Edi- 
son Company, at Detroit, Mich. In 1930 


Supply Trade Notes 


Carpotoy Company. — The Carboloy 
Company, Detroit, Mich., has appointed 
Paul H. Holton, formerly sales engineer 
in the Philadelphia, Pa., area, as manager 
of its Atlantic district office at Newark, 
N. J., to succeed T. D. MacLafferty, re- 
signed. Paul Schick, formerly in the De- 
troit plant, succeeds Mr. Holton at the 
Philadelphia branch. 


+ 


HvrxT-SPILLER MANUFACTURING 
PORATION.— Raymond C. Schleths has been 
appointed representative in the northwest 
territory for the Hunt-Spiller Manufactur- 
ing Corporation of Boston, Mass. 


+ 


Texas Company.—J. M. P. McCraven, 
assistant manager of the Texas Company, 
has transferred his headquarters from New 
York to 1204 McCormick building, Chi- 
cago 4. 

+ 


CHampion Rivet Company.—Thomas J. 
Lawless, formerly sales manager of the 
Champion Rivet Company, has been elected 
vice-president in charge of sales. 


+ 


NATIONAL MALLEABLE & STEEL CASTINGS 
Co.—The National Malleable & Steel Cast- 
ings Co. has licensed Industrial Steels, Ltd., 
of Sidney, Australia, to manufacture its 
patented car couplers, freight car trucks, 
draft gears and other railroad specialties in 
that country. 
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A pair of “Camelbacks” on 
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the Reading at Newtown, Pa. 


Cor- 


he was appointed research engineer; in 
1942 became chief of the security branch 
of the Detroit ordnance district, and in 
July, 1944 research investigator of the sub- 
committee on engineering and mechanical 
research. A 


John R. Kingman, sales agent at the 


St. Louis, Mo., office of the National Com- 
pany, has been transferred to the Richmond, 
Va., office, to work on sales development in 
the southeastern territory served by that 
office. 


os 


Vapor Car Heating Company.—Jolin 
T. Elwood, service representative of the 
Vapor Car Heating Company, at Chicago, 
has been appointed district engineer of the 
company’s office at St. Louis, Mo. C. E. 
Miller, service representative, has been ap- 
pointed district engineer at Philadelphia, 
Pa. Thomas J. Mahoney, district engineer 
at St. Louis, Mo., has been appointed act- 
ing manager, with headquarters at St. 
Louis, replacing E. J. Bryant, who has re- 
tired. A new office has been opened at 
Cleveland, Ohio, under the management of 
H. E. Nichols, formerly sales representa- 
tive in the Chicago office. 


+ 


GENERAL Motors CORPORATION.. Fred- 
erick G. Hughes, vice-president of the Gen- 
eral Motors Corporation and general man- 
ager of its New Departure division at 
Bristol, Conn., has retired after 36 years’ 
association with the division. Milton L. 
Gearing, formerly plant manager for the 
division at Meriden, Conn., has been ap- 
pointed general manager to succeed Mr. 
Hughes. 

+ 


GENERAL ELECTRIC Company.—Horace 
A. Davis has been appointed New York 
district manager of the transportation divi- 
sion of the General Electric Company, to 
succeed R. M. Darrin, who has been ap- 
pointed assistant New York district man- 
ager of the Central Station division. 

Horace A. Davis joined General Electric 
in August, 1912, as a student engineer. He 
left the company in April, 1916, but re- 
turned in 1920 and for three years was an 
instructor on various assignments. He then 
transferred to the Erie, Pa., works, serving 
successively in the air brake engineering 
and the transportation engineering divi- 
sions. In 1939 he was appointed sales 
engineer for the transportation division, 
New York district. 

R. M. Darrin joined General Electric in 
June, 1919, as a commercial engineer in the 
Central Station Division at the Pittsfiel« 
works. In 1928 he was placed in charge oi 
holding companies and Central Station sales 
at the Buffalo, N. Y., office. In July, 1940, 
he was appointed manager of the Syracuse. 
N. Y., office, and in April, 1945, New York 
district manager of the transportation 
division. 
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ATSPACE K-land K-2 (Q 
AT THE Cy 


A.A.R. 
CONVENTION” 


...a full-sized experimental design wheel with an even stronger 
flange and rim than the present design wheel. A piece of this wheel 
is cut away to show tread, bracket, and plate contour. 


...a display showing maximum and minimum chill according to 
our present standards and illustrating the use of Brinell hardness 
testing on such maximum and minimum chill wheels. 


... an automatically displayed silent motion picture showing manu- 
facturing operations at one of our member’s foundries. 


. . . a comfortable place to sit and talk shop. 


WE HOPE YOU’LL VISIT US AT ATLANTIC CITY 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 
American Car & Foundry Co. * Canadian Car & Foundry. Co. * Griffin Wheel Co. 
Marshall Car Wheel & Foundry Co. * Maryland Car Wheel Co. * New York Car Wheel Co. 
Pullman-Standard Car Mfg. Co. * Southern Wheel (American Brake Shoe Co.) 
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O. C. Duryea Corporation.—lV. R. 
Weiss, whose election as president of the 
O. C. Duryea Corporation, was reported 
in the May issue, was born on April 19, 
1899, at Baltimore, Md., and was educated 
in the public schools of Boston, Mass., and 
Chicago. He began his career as a clerk 
in the stores department of the General 
American Transportation Corporation at 


Aa 
V. R. Weiss 


East Chicago, Ind., on January 5, 1920. In 
1923 he became foreman of the firm’s lum- 
ber yard at East Chicago, and in November, 
1926, general storekeeper. He was ap- 
pointed purchasing agent in August, 1936, 
and in 1941 was transferred to Chicago. 
Mr. Weiss was appointed general pur- 
chasing agent for General American and 
all its subsidiaries in 1944, the position he 
held at the time of his election as president 
of the O. C. Duryea Corporation. 
+ 


AMERICAN LocoMOTIVE COMPANY. — 
’ Stephen G. Harwood, formerly district 
sales manager for the American Locomo- 
tive Company in San Francisco, Calif., has 
been appointed New York district sales 
manager, to succeed L. S. Peabody, who 


Stephen G. Harwood 


has been appointed assistant to vice-presi- 
dent Norman C. Naylor. 

Stephen G. Harwood is a graduate of 
Dartmouth College (1932). In the same 
year he became employed in the sales de- 
partment of the Goodyear Tire & Rubber 
Co. In 1936 he became associated with 
American Locomotive as a sales represen- 


329 


tative in Chicago and later was appointed 
district sales manager in San Francisco. 
+ 
RoxaLIN FLEXIBLE FINISHES, INc.; Ix- 
TERCHEMICAL CorPORATION.—The opera- 
tions of Roxalin Flexible Finishes, Inc., 
and the Interchemical Corporation have 
been combined with the finishes division of 
Interchemical. The personnel of both firms 
remain the same. 
+ 
WILLIAM SELLERS & Co.; CONSOLIDATED 
MACHINE TooL Comrany.—William Sellers 
& Co. has announced its intentions of re- 
moving its Philadelphia, Pa., office to 
Rochester, N. Y., and of merging with the 
Consolidated Machine Tool Company. 
+ 


BIRD-ARCHER CoMPANy.—The John H. 
Carter Company, New Orleans, La., has 
been appointed representative of the Bird- 
Archer Company in Louisiana, southern 
Arkansas, eastern Texas and southern 
Mississippi. 

+ 

EATON MANUFACTURING COMPANY. — 
E. D. Cowlin, in 1930, was appointed 
general sales manager of the Reliance di- 
vision, at Massillon, Ohio, set up by Eaton 


E. D. Cowlin 


after its merger with the Reliance organ- 
ization, of which he had become manager 
of the New York sales office in 1924. 
Upon the retirement of W. H. Crawford 
in 1945, Mr. Cowlin was appointed resident 
manager of the Reliance division. 

H. J. McGinn joined Reliance in 1913 
as manager of the Chicago sales office, 
and later became general sales manager 
at Massillon. In 1931 he was elected a 
vice-president of Eaton, and in 1932 a di- 
rector. In 1941 he was appointed general 
manager of the Reliance division. 


Miscellaneous Publications 


Buttarp Company, Bridgeport 2, Conn. 
—Twelve-page booklet illustrates and de- 
scribes, with specifications, the Bullard 
30-in. by 20-in. Man-Au-Trol spacer, a 
semi-automatic movable work table, for 
installation on 4-, 5-, or 6-ft. radial drills 
having accurate drill spindles and rigid 
arm clamps. A second booklet discusses 
*he development and use of the spacer in 
the Bullard plant and contains facsimile 
letters from customer users. 


NeLson Stup WELDING Corporation — 
Fred Meyer has been appointed chief en- 
gineer of the railroad industry division 
of the Nelson Stud Welding Corporation, 
Lorain, Ohio. Mr. Meyer, a graduate of 
Armour Institute of Technology, was pre- 
viously a member of the sales engineering 
staff of the Owens-Corning Fiberglas Cor- 
poration. 

+ 

AMERICAN WELDING & MANUFACTURING 
Co.—Henry H. Knapp has been appointed 
a sales representative of the railway equip- 
ment division of the American Welding & 
Manufacturing Co., Warren, Ohio. 

Henry H. Knapp began his career in 
1927 in the equipment engineering division li 


Henry H. Knapp 


of the New York Central. In 1941 he was 
appointed special representative for the 
prevention of damage to car lading for the | 
entire New York Central System. In 1943) 
he became service engineer of the America® | 
Welding Company. { 


Jounston & JENNINGS Co.—George L.: 
Fox has been appointed sales manager of 
the Rusta Restor division of the Johnston 
& Jennings Co., Cleveland, Ohio, succeed- | 
ing A. B. MacTaggart, who has retired) 


George L. Fox 


from sales work to devote his full time tè 
research and development. 

George L. Fox was a sales representa- | 
tive for the company in Michigan and just! 
before his appointment as sales manage. . 
was sales representative in the Ohio ter- 
ritory. 
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HIGH SPEED FREIGHT DEMANDS 


emphasize the need for modern power 


Today’s freight demands can only be met through a maximum of 
operating efficiency . . . operating efficiency that is backed up by 
MODERN Motive oe capable of hauling increased loads at higher 
speeds. Reduced running time means increased availability . . . and 
increased availability means increased revenues. Lima-built Modern 
Steam Locomotives have shown what Modern Steam Power can do to 


decrease running time and increase availability and freight revenues. 


gee LIMA 
LIMA LOCOMOTIVE WORKS QUOURD INCORPORATED, LIMA, OHIO 


INCORPORATED 


June, 1947 70 


AMERICAN CAR AND FOUNDRY COMPANY. 
—Justus W. Lehr, district manager in 
charge of Berwick, Pa., plant of the Amer- 
ican Car and Foundry Company, to suc- 
ceed Guy C. Betshline, resigned. John F. 
Considine, assistant district manager of the 
Chicago plant, has been appointed district 
manager of that plant. 

Justus W. Lehr was at one time asso- 
ciated with the Pullman Company, the Mt. 
Vernon Car Company, the Curtis Bay Cop- 


Justus W. Lehr 


per Iron Works of Baltimore, Md., and 
the Sanford Day Iron Works, Knoxville, 
Tenn. He joined American Car and Foun- 
dry in 1940 and served as assistant district 
manager of the Berwick plant until his 
transfer as head of the Chicago plant in 
December, 1944. 

John F. Considine began his career in 
the engineering department of the Chicago 


John F. Considine 


passenger car shops of the Pullman Com- 
pany. He joined American Car and Foun- 
dry in 1924 as an inspector at the wood 
mill, subsequently serving as assistant fore- 
man in various departments until his pro- 
motion to the position of general foreman 
of the wood erection shop. In 1942 he was 
appointed superintendent of the wood car 
department and later general superintendent. 


+ 


CoLUMBIA STEEL Company.—J. Lester 
Perry, assistant to the president of the 
United States Steel Corporation of Dela- 
ware, has been elected president of the 
Columbia Steel Company, a U. S. Steel 
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subsidiary, to succeed the late William A. 
Ross, who died in San Francisco, Calif., 
on April 19. Mr. Perry was scheduled to 
retire May 1, but has agreed to serve as 
president of Columbia Steel until a perma- 
nent successor to Mr. Ross is elected. 


+ 


McKay Company.—George Hohmann 
has been appointed Chicago district man- 
ager of the Electrode division of the Mc- 
Kay Company, with headquarters in Chi- 
cago. Mr. Hohmann joined the company 
in 1942 to help set up additional electrode 
manufacturing facilities at its McKees 
Rocks, Pa., plant. 

+ 


Cummins Engine Company.—C. L. 
Cummins, who founded the Cummins En- 
gine Company in 1919, has been elected 
chairman of the board of directors. J. I. 
Miller, former vice-president and general 
manager, has been elected president of the 
company. . 

C. L. Cummins, a pioneer in the develop- 
ment of the high-speed Diesel engine, 
founded the company to build what was 


C. L. Cummins 


then called the “Cummins oil engine.” The 
company’s early years were devoted chiefly 
to experimentation, with only a few engine 
models being produced. In 1930, Cum- 
mins Engine introduced its fuel distribu- 
tion and injection system. Acceptance of 
Cummins Diesel engines in the automotive 
field led to their introduction in many other 
applications. 

J. I. Miller joined the Cummins Engine 
Company in 1934. During 1942-1944, he 
was an officer in the Navy. Mr. Miller is 
also a director of the American Zinc, Lead 
& Smelting Co. 


AMERICAN Arcu Company.—J. D. 
Brandon, formerly vice-president in charge 
of sales of the American Arch Company 
at Chicago, has been elected president, to 
succeed B. A. Clements, who has been 
elected vice-chairman of the board of di- 
rectors. Mr. Brandon’s headquarters will 
be in New York. 

J. D. Brandon entered railroad service in 
1906 as a section hand on the Cleveland, 
Cincinnati, Chicago & St. Louis, advanc- 
ing to general foreman at the Brightwood, 
Ind., shop. In 1915 he joined the Ameri- 
can Brake Shoe & Foundry Co., as a serv- 


ice engineer. In 1919 he joined American 
Arch, as a service engineer in the Cana- 
dian territory and later transferred to the 
Chicago area. In 1924 he became associated 
with the Pittsburgh Steel Company as as- 
sistant manager of sales in the Chicago 


J. D. Brandon 


district. In 1927, he returned to Amer- 
ican Arch as assistant to the vice-president. 
Later in 1927, he was appointed vice-presi- 
dent in charge of the Chicago office and, 
in 1943, vice-president in charge of all 
sales. Mr. Brandon was elected to the 
board of directors early this year. 

B. A. Clements was born at Indian- 
apolis, Ind. He was educated in the public 
schools of Centralia, Ill., and entered rail- 
way service in 1892 as a messenger for the 
Illinois Central. He soon became a clerk 
and advanced steadily to the position of 


B. A. Clements 


assistant to the president of the road. In 
1911 Mr. Clements became western sales 
manager of the Worth Brothers Steel 
Company; in 1918, vice-president of the 
Rome Mills; in 1926, president of Rome 
Mills, and in 1927, president of American 
Arch. 


+ 


PITTSBURGH PLATE GLAss COMPANY — 
C. John Phillips, formerly electronic sales 
department manager of the Corning Glass 
Works’ technical products division, has 
become associated with the Pittsburgh Plate 
Glass Company at Pittsburgh, Pa., as man- 
ager of product development. Edward C. 
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SEE : 


THE 
FRANKLIN SYSTEM 
OF STEAM DISTRIBUTION 


type B 


WITH ROTARY DRIVE 


AT ATLANTIC CITY 


A full-size running model of this equipment will be on exhibit in the Franklin Booth at the 
Atlantic City Convention. 


These devices will also be on exhibit: 


The Locomotive Booster 
Radial Buffer 

Compensator and Snubber 
Frame-Guided Spring Saddle 
Sleeve Joint 

Reverse Gear — Locking Clutch 
Car Connection 

Clyde Valve 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK e CHICAGO ° MONTREAL 


STEAM DISTRIBUTION SYSTEM ° BOOSTER °* RADIAL BUFFER * COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS : ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS * CAR CONNECTION 
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Advertisement 


New Utilit 
Machine Without 
Motor or Gears 


The railroad shop will benefit materially 
with the development of the new Mag- 
nus Aja-Lif Cleaning Machine. This 
amazing new double feature machine is 
positively operated by compressed air, 
eliminating motors, belts, gears, sprock- 
ets, chains and all like complicated 
mechanisms. 

This new cleaning unit retains the 
unique agitating principle of the Magnus 
Aja-Dip Machine now in extensive use 
in the railroad field for cleaning heavy 
parts and particularly diesel engine ele- 
ments. It is this principle which pro- 
vides cleaning speed far in excess of 
that obtainable with ordinary cleaning 
devices. In the Aja-Lif, work is given 
90 to 180 up and down motions per 


minute in the cleaning solution (depend- 
ing on the air pressure available). 

In addition, the work, loaded on a 
sturdy, non-tilting platform, is auto- 
matically dipped in and raised out of 
the cleaning solution at the beginning 
and at the end of the cleaning cycle. It 
is not necessary for hands to touch the 
cleaning solution. 

Depending on the amount and pres- 
sure of air available, the Aja-Lif Ma- 
chine will handle up to 400 Ibs. of work 
per load with a work platform having 
an_ effective carrying surface of 41” 
x 24". ° i 

There are plenty of spots in railway 
cleaning operations on steam and diesel 
locomotive parts, signal equipment and 
accessories of all kinds, where this new 
machine, used in conjunction with Mag- 
nus 755 carbon remover or other Mag- 
nus specialized cleaners, will cut clean- 
ing costs by very large margins. 


Approved Cleaner 
for Carbonized Parts 


Magnus 755 was developed in wartime 
to solve the urgent problem of remov- 
ing carbonized oil from plane engine 
parts. It was the only completely suc- 
cessful material produced for this pur- 
pose. Since the war it has been equally 
successful in many fields where car- 
bonized deposits were a problem. Today 
it is an approved cleaner in the service 


CLEANERS œo 
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Cleaning 


WITH RAILROADS IT'S 


EQUIPMENT e 


NEW CLEANING IDEAS 
ee 


For Further Details Write Magnus 


Keeping Sludge Out of Fue! Oil is the 
function of Magnus Clerex. A few drops per 
llon of oil will effectively prevent sludge 
ation in the heaviest oils. Disperses 
sludge deposits in storage tanks, too. No. 105 


Car Tops on Diesel Trains Get Peculiarly 
Dirty. It requires a special solvent type of 
cleaner to remove this dirt, caused by the 
engine exhaust fumes. Magnus 77 has 
Proved particularly effective. No. 106 
+ 
Cleaning Up the Diesel Engine Room ‘sa 
job for a mild alkaline cleaner like Magnus 
10-X. This material contains a highly ef- 
fective wetting agent which speeds penetra- 
tion of greasy dirt. A 2 ounce per gallon 
solution is wiped over surfaces to be cleaned, 
followed by drying off with a clean wiper 
cloth. Harmless to finishes. No. 107 


e 
Know Why It Pays to Use a Safe Hand 
Cleaner? {i you haven't given the matter 
any consideration, it will pay you to read 
Magnus Bulletin No. 51 “The Care and 
Cleaning of Hands and Arms,” covering this 
entire story. Write for a copy. No. 108 


manual of the largest producer of rail- 
road diesel-electric locomotives. 


Speeding Up Cleaning 
of Diesel Air Filters 


Removal of the gummy, greasy dirt de- 
posits in any impingement type air 
filters, as well as in Air-Maze units, is 
greatly speeded when Magnusol cleaning 
solution is used. This emulsifiable sol- 
vent cleaner is a concentrate, used ad- 
mixed with six parts kerosene or safety 
solvent to make a cleaning solution in 
which the filter elements are immersed 
for a short dip. Then they are drained 
and rinsed with water under pressure or 
with a steam gun. 

Magnusol solution is harmless to all 
materials of construction. 


Cleaning Lathes and 
Other Machines and 
Tools.on the Floor 


It is not necessary to dismantle machine 
tools and other shop equipment in order 
to clean them thoroughly and safely 
.. . Or to use dangerous volatile solvents 
like gasoline or benzine to clean them. 
The same Magnusol solution mentioned 
above is simply sprayed, sponged or 
brushed on all surfaces to be cleaned 
and allowed to soak in for about 15 
minutes. Then the machine is flushed 
clean with tap water under pressure or 
with a steam gun. 

It is surprising how thoroughly clean 
all surfaces are when this treatment is 
applied. Harmless to paint as well as all 
metals, the long forgotten finish of 
machines is uncovered, in many cases 
making them look like new. All grease, 
oils, dirt and solid particles are removed, 
2ven from ordinarily inaccessible areas. 

Magnus Chemical Company, 77 South 
Ave., Garwood, N. J., In Canada— 
Magnus Chemicals, Ltd., 4040 Rue Mas- 
son, Montreal 36. Que. 


METHODS 


Hyland, director of commercial research- 
industrial finishes, has retired after 48 
years’ service with the firm. 

+ 

Lopce & Surrey Co.—J. Herbert Myers,” 

formerly secretary of the Lodge & Ship- 
ley Co., has been elected vice-president in 
charge of machine tool division sales, Mr. 
Myers also is a member of the board of 
directors. 

+ 


RAYBESTOS-MANHATTAN, Inc.—John H. 
Matthews, formerly assistant general man- 
ager of the Manhattan rubber division of 
Raybestos-Manhattan, Inc., Passaic, N. JG 
has been elected vice-president in charge 
of that division, and O. H. Cilley, formerly 
assistant general manager of the United 
States asbestos division, Manheim, Pa., has | 
been elected vice-president of that divi- 
sion. A. F. Heinsohn, general manager of 
the general asbestos and rubber division, 
North Charleston, S. C., has been elected 
a director of the company. 

+ 

Cincinnati Milline Macuine Coy- :! 
PANY; CINCINNATI MILLING AND Griyo- 
ING Macuines, INc.—Cincinnati Milling 
and Grinding Machines, Inc., sales sub- 
sidiary of The Cincinnati Milling Machine 
Co., has elected the following officers: 
Frederick V. Geier, president; Walter W. 
Tangeman, Swan E. Bergstrom, and Nel- 
son F. Caldwell, vice-presidents. The 
board of directors includes Frederick V. | 
Geier, Walter W. Tangeman, Ferris M. 
Angevin, Swan E. Bergstrom, Nelson F. 
Caldwell, and Carlos F. Roby. Mr. Berg- 
strom is sales manager of the Cincinnati 
Milling Machine Company and chairman 
of the National Machine Tool Builders’ 
Association show to be held in Chicago 
next September. Mr. Roby has been elected 
also vice-president of the Cincinnati Mill- 
ing Machine Company. 

a 

WEATHERHEAD CoMPANY.—Gene P. 
Robers has been appointed sales manager 
of the replacement parts division of the 
Weatherhead Company, with headquarters 
in Cleveland, Ohio. Mr. Robers also will 
continue as advertising and sales promotion 
manager. 


Obituary 


PauL T. Payne, 67, district manager 
of the Dearborn Chemical Company, In- 
dianapolis, Ind., died on Monday, April 7, 
at Witham Hospital in Lebanon, Ind. 
Forty-nine years ago Mr. Payne became 
associated with the Dearborn Chemical 
Company as a laboratory technician. Sub- 
sequently he assumed the responsibility of 
various positions in the sales department, 
starting in the Chicago office, later as 
Manager of the Philadelphia office, and 
for the past 36 years as. district manager 
of Indianapolis office, covering the south 
and eastern part of the United States. 

e 

EARLE GRAYDON LEONARD, manager of 
the Machine Tool Division of the Buffalo 
Forge Company, died at his home in Eg- 
gertsville, N. Y., on May 3 Mr. Leonard 
began in the order department of the Buf- 
falo Forge Company in 1909 and advanced 
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STREAMLINES ITS WATER CIRCULATION 


Security Circulators, in this oil-burning steam locomotive, produce 
a continuous flow of water from the side water-legs, through the 
Circulators over the center of the crown sheet. 

Located right in the path of the hot gases, they also add a very 
effective heating area for speeding evaporation, thus improving the 
locomotive’s steaming efficiency. 

Security Circulators are applicable to either oil- or coal-burning 
locomotives and are being installed in existing locomotives as well 


as in new motive power. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK « CHICAGO 


SECU R ETRY CIRCULATOR DIVISION 


See us at Atlantic City 


dune 23-28: 


Booth B-2, Convention Hall | 


Here in this 28-page engineering catalog you will find everything 
you need to know about spring specifications: 28 fact-filled pages 
containing all the data necessary to specify springs for any 
purpose—formulas, graphs, charts, tables and illustrations for 
all types of springs from light wire to heavy elliptic. Write today 
for your copy of Catalog 302. 


H. K. PORTER COMPANY, Inc. 


AMERICAN-FORT PITT SPRING DIVISION 
PITTSBURGH 22, PENNSYLVANIA 


District Offices in Principal Cities 
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from a clerical position to the sales de- 
partment and from that department to the 
position of manager of the tool division. 
Before and during World War II he served 
on various committees of the National Ma- 
chine Tool Builders Association. 


+ 


Josern F. FARRELL, who retired as vice- 
president of the Nathan Manufacturing 
Company in January, 1946, died on March 
31. Mr. Farrell was born in Cleveland, 
Ohio, where he entered the service of the 
Michigan Central. He left that road in 
1915 as purchasing agent, to join Nathan 
as general sales manager. In 1917 he was 
elected a director of the company and, in 
1923, vice-president. 


+ 


Georce A. HuLL, a vice-president and 
director of the Union Asbestos & Rubber 
Co., whose death on April 5 was reported 
in the May issue, had been associated with 
that firm since 1923. Mr. Hull had served 
with the Great Northern for five years, 
and was at one time assistant mechanical 


George A. Hull 


engineer of the Chicago, Rock Island & 
Pacific. Prior to his election as a vice- 
president of Union Asbestos & Rubber Co., 


| he had been general manager of the equip- 


ment specialties division of the firm. He 
was transferred to the Los Angeles (Calif. ) 
area in May, 1945. 


Personal Mention 


General 


ALoNzo G. TRUMBULL, chief mechanical 
engineer, Advisory Mechanical Committee, 
the Chesapeake & Ohio, the New York, 
Chicago & St. Louis, the Erie, and the 
Pere Marquette, retired on April 1. Mr. 
Trumbull was born at Hornell, N. Y., and 
is a graduate of Cornell University where 
he received his M.E. degree in 1899. He 
entered railroad service in 1902 as engi- 
neer of tests of the Erie. In 1903 he was 
appointed mechanical engineer; in 1905, 
assistant mechanical superintendent at 
Meadville, Pa.; in 1907, successively, as- 
sistant mechanical superintendent, Ohio di- 
vision, and mechanical superintendent, Ohio 
division and Chicago & Erie; in 1912, me- 


|l chanical superintendent, Erie division; in 
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R years, railroads have needed 

a locomotive which, because of 

its versatility and range, could 

serve successfully as either a heavy- 

duty fast passenger or heavy-duty 

freight locomotive or as a com- 
bination of both. 


That wide-range locomotive is now 
here — the General Motors F3 — 
performance-proved by tests and 
actual service on 31 important 
American railroads. 


Witness the job two of these F3 
Diesels are doing in combination 
passenger-freight service on The 
Gulf Mobile & Ohio Railroad, be- 
tween Venice, Ill., and Kansas 
City, Mo. 


An F3 leaves Venice on a freight 
train, No. 90, about 12:40 P.M. 
and arrives Roodhouse, Ill., about 
5:00 P.M. 


On arrival at Roodhouse, the loco- 
motive is cut off the train and put 


on a passenger train, No. 23, leav- 
ing Roodhouse 12:35 A.M., arriv- 
ing Kansas City 7:40 A.M., a 
distance of 251 miles. 


On the return trip, it leaves 
Kansas City 11:00 P.M., arriving 
Roodhouse 6:00 A.M., where 
freight train No. 91 is called. The 
F3 is taken off the passenger train 
and coupled onto the freight about 
6:15 A.M. It arrives at Venice, 
according to freight schedule, 
about 8:10 A.M. 


Immediately on arrival at Venice, 
the Diesel is placed on a return 


; 
GENERAL MOTORS 
I 


OTIVES 


LOCO 


freight for Roodhouse, and the 
cycle is repeated. 


The two General Motors Diesel 
locomotives alternate on this pun- 
ishing daily grind, averaging 410 
miles a day on the combination 
passenger-freight runs. 


Upon completing 2,500 to 3,000 
miles, the locomotives are trans- 
ferred to passenger train service 
between St. Louis and Chicago, 
during which time they receive 
progressive maintenance at The 
Gulf Mobile & Ohio’s St. Louis 
Diesel facilities. 

Dependable ‘“‘ʻon-time” perform- 
ance is reported on both passenger 
and freight runs. 


It’s another example of sound, 
proved engineering — of the value 
of concentration on Diesel loco- 
motives — and of the extremely 
high utilization this new wide- 
range locomotive makes possible. 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS 


LA GRANGE, ILLINOIS 


BEATTY Guillotine Bar 
Shear in capacities up to 
300 ton. 


WHEN SEARCHING : 
PRODUCTION IMPRO 


BEATTY No. 11-B heavy 
duty punch for production 
tooling and use with 
BEATTY Spacing Table. 


IMITATIONS 
MACHINES 
INKING | 


BEATTY No. 
Beam Punch for structural 
steel fabrication. 


14 Toggle 


BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 


gy q US BU 
AND LE HEM. THA A 
RUE COMPE 
N ADVANTAGE 


WAN KO DO we l 
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6 
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CO NK SSA % 


CN i \ 
MACHINE AND 
ATTY MFG. COMPANY 
HAMMOND, INDIANA 


BEATTY 250-ton gap type 
press for forming, bend- 
ing, flanging, pressing. 
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1914, assistant to general mechanical super- 
intendent; in 1919, assistant general me- 
chanical superintendent; in 1920, mechan- 
ical superintendent, Ohio Region; in 1922, 
chief mechanical engineer, Erie Railroad at 
New York, and in 1929, chief mechanical 
engineer, Advisory Mechanical Committee, 
with headquarters at Cleveland, Ohio. In 
1945 Mr. Trumbull was appointed also 
general mechanical engineer of the Chesa- 
peake & Ohio, the Pere Marquette, and the 
New York, Chicago & St. Louis. Mr. 
Trumbull has long been active in the work 


Alonzo G. Trumbull 


of the Mechanical Division, A} A. R. In 
1920 he was chairman of the Committee 
on Modernization of Stationary Boiler 
Plants and from 1925 to 1928 was chair- 
man of the Tank Car Committee. He is 
a member of the American Society of Me- 
chanical Engineers and was on the Execu- 
tive Committee of the Railroad Division 
of that society from 1928 to 1933. 


E. R. Haver, engineer of motive power, 
Advisory Mechanical Committee, the 
Chesapeake & Ohio, the Erie, the New 
York, Chicago & St. Louis, and the Pere 
Marquette, at Cleveland, Ohio, has been 


7 


E. R. Hauer 


appointed chief mechanical engineer of the 
committee. Mr. Hauer was born at Spring- 
field, Ohio, on January 14, 1893. He re- 
ceived his education at the Virginia Me- 
chanics Institute and became an employee 
in the smith shop of the C. & O. at Clifton 
Forge, Va., on November 22, 1907. He 
served in the boiler shop in 1908: as a 
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Today’s fast schedules bring multiplied forces that must be ruled 


with an iron hand. 


Westinghouse HSC electro-pneumatic brake equipment provides 
this iron hand... but “gentles” it with a velvet glove. The 
braking impulse is transmitted to all cars in the twinkling of an 


eye. Braking forces are equalized on each car. Pressures are auto- 


matically proportioned to various ranges of speed. And braking 
forces on individual wheels are automatically softened, if poor 


rail conditions induce an incipient slide. 


Any consideration of faster schedules should start with considera- 
tion of modern brakes. Westinghouse “HSC” Electro-Pneumatic 


Brake can speed up schedules without extending top speeds. 


Westinghouse Air Brake Co. 


WILMBERDING, PA. 
June, 1947 79 


AIRETOOL TUBE CLEANERS 


KEEP ‘EM ROLLING 


AT PEAK EFFICIENCY! 


There's an Airetool Tube 
Cleaner and Expander for 
every type of Tubular con- 
struction. 
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Today .. . with replacement shortages 
and critical fuel conditions . . . it's 
vitally important to keep locomotive 
boiler tubes free from fuel wasting, 
efficiency-robbing, scale deposits. 
AIRETOOL TUBE CLEANERS are doing 
just that . . . rough and ready to take 
on any tough locomotive tube clean- 
ing job and quickly restore operating 
efficiency with lower fuel consumption. 
Even though they are rugged, Airetool 
Tube Cleaners are fine precision tools. 
The exclusive new form cutters elim- 
inate tracking and tube damage. Aire- 
tool motors . . . air or steam driven 
. . - With their patented POWER SEAL 
and BALANCED ROTOR . . . DELIVER 
MORE POWER! .. . can be loaded down 
to 50 rpm without stalling . . . and 
maintain constant torque at low motor 
speeds. 

WRITE FOR RAILWAY BULLETINS ON 


AIRETOOL TUBE CLEANERS AND 
EXPANDERS 


NATIONAL RAILWAY Huron Manufacturing Co. 
3240 E. Woodbridge St. 


SALES REP.: 
Detroit 7, Michigan 


1. AURETOOL ARCH TUBE 
CLEANER with expansion type 
head... . for long sweep’ bends. 

2.. ATRETOOL BRANCH LINE 
CLEANER Completely removes all 
scale without taking down branch 
lines. 

3. AIRETOOL CLEANER FOR 
NICHOLSON SYPHONS rhis 
special cutter head will not catch on 


stay bolts .. . will not bulge syphon 
walls. 


clerk in 1911, and in 1912 became a ma- 
chinist apprentice at Clifton Forge. In 
1916 he went to Richmond, Va., as mechan- 
ical draftsman, and in 1917 was appointed 
valuation inspector. In 1918 he entered the 
service of the U. S. Army and in 1920 
became elevation engineer for the Lima 
Locomotive Works. He returned to the 
C. & O. in 1922 as enginehouse foreman 
at Lexington, Ky. Later in 1922 he was 
appointed chief draftsman at Richmond. 
He became assistant shop superintendent at 
Huntington, W. Va., in 1929; mechanical 
engineer at Richmond in 1932, and from 
1936 until April, 1942, was engineer of 
motive power, Advisory Mechanical Com- 
mittee of the C. & O., the Erie, the Nickel 
Plate, and the Pere Marquette. From 
April, 1942, until July, 1944, he was as- 
sistant and associate director, Office of De- 
fense Transportation. He then resumed his 
duties as engineer of motive power, 
Advisory Mechanical Committee, at Cleve- 
land. 


P. H. SMITH, assistant to engineer of 
tests of the Chicago, Burlington & Quincy 
at Aurora, Ill., has been appointed engi- 
neer of tests, with headquarters at Aurora. 


H. J. Stern, electrical engineer of the 
Atlantic Coast Line, has been appointed 
mechanical engineer, with headquarters 
at Wilmington, N. C. 


H. G. Moore, assistant superintendent car 
department of the Atlantic Coast Line at 


_ Wilmington, N. C., has been appointed as- 


sistant chief of equipment, with head- 
quarters at Wilmington. 


Jos—epH BropNAX BLACKBURN, mechan- 
ical engineer of the Chesapeake & Ohio at 
Richmond, Va., has been appointed engi- 
neer of motive power, Advisory Mechanical 
Committee of the Chesapeake & Ohio, the 
New York, Chicago & St. Louis, the Erie, 


J. B. Blackburn 


and the Pere Marquette, with headquarter: 
at Cleveland, Ohio. Mr. Blackburn was 
born in Essex County, Va., in 1898. He 
attended preparatory school and the Vir- 
ginia Polytechnic Institute from which he 
received his B.S. in mechanical engineer- 
ing in 1921. From 1921 until 1924 he was 
a teacher in Junior High School at Nor- 
folk, Va. On May 1, 1924, he became a 
draftsman in the employ of the C. & O. 
at Richmond. On February 1, 1929, he be- 
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Gain an Extra Unit for Every Three—Use 
Otiscoloy. Many car manufacturers have turned to high- 
tensile steel to increase their production without increasing 
the tonnage of steel consumed. They find the extra strength 
of Otiscoloy compared to carbon steel makes possible new 
designs which eliminate 25% deadweight in their rolling 
stock. This saving in steel per unit results in production 
of an extra unit for every three formerly produced with 
carbon steel. Write today for information on how you can 
eliminate the cost of deadweight and increase your pro- 
duction 33% through use of J&L Otiscoloy High-Tensile 
Steel. It is available in plates, sheets, angles, Junior 
Beams, Channels and Tees. 


JONES & LAUGHLIN 
STEEL CORPORATION 


PITTSBURGH 30, PA. 


June, 1947 


Jal-Tread safety ` 
grip checker floor 
plate is another J&L > 
roduct used extensive- We 
y by railroads for steps, ` We 
vestibules, catwalks, load- `“ 
ing platforms, 
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RAILROAD 


EQUIPMENT 


Built by specialists in railroad equipment for 33 
years, MAHR forges, torches, furnaces, burners, 
blowers, valves and similar equipment are de- 
pendable, safe, efficient and economical. 


MAHR NO. 19 VACUUM TYPE RIVET HEATER 


Portable, compressed air, oil-fired rivet forge. Heats 300 
to 400 4” x 3” rivets or 65 Ibs. of small parts per hour. 
Rugged ond dependable. 

Completely safe. Vacuum type burners require no 
Pressure on fuel tank or fuel line. If forge overturns, valve 
in tank filler cap closes . . . prevents oil from flowing out. 

When compressed air (80-100 Ibs.) is connected, oil 
is drawn from tank to burner, mixed with air, atomized 
and sprayed into combustion chamber. Lights easy... 
burns steady ... creates intense heat. 

Stationary unit (Model No. 17) also available. 


MAHR LOCOMOTIVE FIRE LIGHTER 


Provides better fire bed foster, with far less trouble than 
old methods. Extra long nozzle supplies very hot, wet 


flame directed downward, spreading over wide area. Wet | 


flame soaks coal with hot oil for quick, hot fire, with 
little or no smoke. J= 

Positively safe. No pressure on tank. Oil drawn from 
tank by vacuum created by compressed air. No danger 
of bursting oil hose or exploding tank. Uses kerosene, 
distillate or low grade fuel oil. Steam coil provided through 
tank to pre-heat oil in cold weather. 


MAHR CAR BOTTOM ANNEALING FURNACES 


These versatile annealing furnaces are adaptable to many 
heat treating processes such as carburizing, drawing or 
tempering, hardening, normalizing, spheroidizing and 
stress relieving. Economical gas or oil burners give ac- 
curate, uniform temperatures. Heat over and under charge 
for faster heat penetration. Rugged construction . . . de- 
pendoble service ... low maintenance. Temperature range: 
up to 1800 F. Made in sizes to meet your requirements. 


WRITE for Bulletins on 
MAHR RIVET HEATERS « FORGES « TORCHES 
FURNACES + BURNERS - BLOWERS 
VALVES + TIRE HEATERS « FIRE LIGHTERS 


MAR MAN UPRACTURING CO. 
DIVISION OF DIAMOND IRON WORKS, INC 


1700 2nd St. N., MINNEAPOLIS, MINN. 
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came special mechanical inspector at Rich- 
mond; on March 1, 1929, chief draftsman; 
on February 1, 1930, mechanical engineer ; 
on January 1, 1932, draftsman; on August 
1, 1933, mechanical inspector, and on De- 
cember 1, 1934, equipment inspector at 
Huntington, W. Va. On February 1, 1936, 
Mr. Blackburn was appointed engineer 
motive power, Advisory Mechanical Com- 
mittee, at Cleveland; on August 1, 1936, 
mechanical assistant to chief mechanical 
officer of the C. & O., and on November 
1, 1938, mechanical engineer at Richmond. 
Mr. Blackburn is a member of the Loco- 
motive Construction Committee of the Me- 
chanical Division, A. A. R. 


C. H. WHISTLER, JR., master mechanic 
of the Pennsylvania at Harrisburg, Pa., 
has been appointed superintendent of mo- 
tive power, Eastern Ohio division, with 
headquarters at Pittsburgh, Pa. 


H. C. Wricut, superintendent of motive 
power, Eastern Ohio division of the Penn 
sylvania, has been appointed superintendent 
of motive pawer, Western Pennsylvania 
division, with headquarters at Pittsburgh, 
Pa. 


B. M. Swope, superintendent of motive 
power, Western Pennsylvania division of 
the Pennsylvania, at Pittsburgh, Pa., has 
been appointed assistant to the general 
superintendent of motive power, with head- 
quarters at Pittsburgh. 


J. C. Parker has been appointed as- 
sistant superintendent car department of 
the Atlantic Coast Line at Wilmington, 
NG, 


F. C. WENK, road foreman of engines 
of the Atlantic Coast Line at Tampa, Fla., 
has been appointed superintendent air 
brakes, with headquarters at Wilmington, 
N. C. 


Wirren C. Bowra, whose appointment 
as general superintendent of motive power 
and car equipment of the Grand Trunk 
Western, at Battle Creek, Mich., was re- 


Wilfred C. Bowra 


ported in the May issue, was born on 
October 8, 1910, at Stratford, Ont. He | 
entered the employ of Canadian National in 

1928, serving as a machinist apprentice suc- 

cessively at Stratford and at Toronto, Ont. 
He was later mechanical inspector of Cen- 
tral Region, at Toronto, and locomotive 
foreman at Cochrane, Ont., Toronto and ' 


RECLAIM THEM 
WITH THE... 


e 


@ You no longer need to com- 

mit all crankshafts to the 
scrap heap because journals 
are badly scored or burned. 
Many can be renewed to man- 
ufacturers’ specifications by 
the new Bingham Sleeving 
Process. Saves thousands 
of dollars in motive power 
maintenance by prolonging 
crankshaft life. Let us send 
you the details. 


For prices and literature, write 
today to Department RME-1 


paxton 


| DIESEL ENGINEERING COMPANY 


Omaha 5, Nebraska 


3k Pat. Applied For | 
er 
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Montreal, Que. In June, 1943, he was ap- 
pointed assistant superintendent of motive 
power and car equipment of the Montreal 
district, and in November, 1943, superin- 
tendent of motive power and car equip- 
ment. 

Jose G. Puxipo, superintendent of ma- 
chinery and equipment of the Mexican 
Railway at Alpizaco, Mex., has retired 
after 30 years of service. 

S. B. Dyer, assistant engineer of tests 
of the Boston & Maine and the Maine 
Central, has been appointed engineer of 
tests, with headquarters at Billerica, Mass. 


G. G. LyNcH, assistant to general super- 
intendent motive power of the Atlantic 
Coast Line at Wilmington, N. C., has been 
appointed assistant to chief of motive power 
and equipment, with headquarters at Wil- ’ 
mington. 


P. J. Fincu, locomotive draftsman for 
the Advisory Mechanical Committee, of the 
Chesapeake & Ohio, the New York, Chi- 
cago & St. Louis, the Pere Marquette, and 
the Erie, has been appointed mechanical 
engineer of the C. & O., with headquarters 
at Richmond, Va. Mr. Finch is 39 years 
old and a native of Lexington, Ky. He 
first became associated with the C. & O. 
on June 19, 1926, as a laborer in the stores 
department of the Huntington, W. Va., 
shops. Later in 1926 he was employed in 
the drafting room and from December, 
1926, until 1928 was a machinist helper. 
From 1928 until 1933, whilesworking nights 
as a boiler lagger, he studied mechanical 
engineering at Marshall College, Hunting- 
ton, and from 1933 until 1937, served as 
a special apprentice at Huntington, inter- 
rupting his work in 1935 to further pursue 
mechanical engineering studies at the Uni- 
versity of Cincinnati. He was transferred 
to the Advisory Mechanical Committee at 
Cleveland, Ohio, as a draftsman in April, 
1938. On October 29, 1943, Mr. Finch 


P. J. Finch 


volunteered for the United States Army 
and served with the 740th Railway Oper- 
ating Battalion which was made up of 
C. & O. personnel. He entered with the 
rank of first lieutenant and was a captain 
at the time of his discharge on July 7, 
1946. He then returned to the Advisory 
Mechanical Committee and was assigned to 
the committee’s new equipment department 
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GUARD EMPLOYEE HEALTH by installin 
Ruemelin Fume Collectors wherever weld- 
ing operations take place. They remove 
noxious gases, heat and smoke at the source. 
Eliminate employee fatigue. Speed up weld- 
ing operations. Especially valuable in winter 
when doors and windows must be closed. 
Over one thousand in satisfactory service. 
Many repeat orders. Write for Bulletin 37-C. 


3982 N. PALMER ST. 


RUEMELIN MANUFACTURING CO. 
T MILWAUKEE 12, WIS. 


Manufacturers and Engineers 


PATENTED Sand Blast and Dust Collecting Equipment 


Where runs are too short to justify the 
use of a spacing table, or where irregular 
plates must be handled, this modern 
Thomas Duplicator is ideally adapted. It 
affords rapid, precision duplication of 


.. for punching, 
slotting and 
notching of 

plates 


One-man Operation; Positive Control; 
Quick, Accurate Positioning 


holes, notches or slots, and will speed 

production in car-shops, bus and truck 

building plants and in numerous other 

fabricating operations in varied industries. 
Write for Bulletin 312 
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where he designed locomotives, including 
the C. & O's first streamline engine, No. 
490. On April 1, 1947, he was appointed 
mechanical engineer at Richmond. 


Ezegure, SeLLey has been appointed 
acting superintendent of machinery and 
equipment of the Mexican Railway, with 
headquarters at Apizaco, Mex. 


C. J. OLDENBUTTEL has been appointed 
assistant to chief of motive power and 
equipment of the Atlantic Coast Line, with 
headquarters at Wilmington, N. C. 


N. V. OLDENBUTTEL, Jr. has been ap- 
pointed lubrication inspector of the Atlantic 
Coast Line, with headquarters at Wilming- 
ton, N. C. 


W. D. Quartes, superintendent Diesel 
performance of the Atlantic Coast Line at 
Wilmington, N. C., has been appointed as- 
sistant chief of motive power, with head- 
quarters at Wilmington. 


WiıLLIraMm JosepH Craggs, mechanical 
engineer of the Atlantic Coast Line at Wil- 
mington, Del., has been appointed assistant 
chief of motive power and equipment, with 
headquarters at Wilmington. Mr. Crabbs 
was born at Hagerstown, Md., on Septem- 
ber 5, 1912, and received his B. S. in me- 
chanical engineering from Virginia Poly- 
technic Institute in 1934. During the sum- 
mers of 1927 to 1934 he served in the 
mechanical and stores department of the 


Western Maryland. In 1934 he became a 
special apprentice in the employ of the 
American Locomotive Company at Schenec- 
tady, N. Y. He returned to the Western 
Maryland in 1936 as a draftsman. In 1938 
he was appointed chief draftsman and in 
1940 mechanical engineer. From 1942 to 
October, 1945, Mr. Crabbs served as cap- 


William Joseph Crabbs 


tain and major, United States Army, First 
Military Railway Service. On October 15, 
1945, he was appointed mechanical engi- 
neer of the Atlantic Coast Line at Wil- 
mington. 


Two men with this mobile 
load- hustler are a whole 
work force in your plant and 
yard — fast action with hook 
or magnet, loads to 7⁄2 tons. 
Flexible performance, built for 
years of overwork. Save costly 
delays and man-power . . 

write for the yard-profit facts. 


THE HUGHES-KEENAN COMPANY 
605 NEWMAN STREET 


Roustabout Cranes 
By Hughes-Keenan 


MANSFIELD, OHIO 


load-Handling Specialists Since 1904 
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Diesel 
Harop F. Mackey, assistant super- 
visor of Diesel engines of the Atchison, 
Topeka & Santa Fe at Los Angles, Calif, 


has been appointed supervisor of Diesel 
engines at Chicago. 


V. C. GoLDeEN, whose appointment as 
superintendent of Diesel locomotive main- 
tenance and operation of the Chicago, In- 
dianapolis & Louisville, with headquarters 
at LaFayette, Ind., was reported in the 
May issue, was born at Whitewater, Kan., 
on July 27, 1903. He received his technical 
training at Kansas State College and en- 
tered railroad service in November, 1922, 
as an electrician in the employ of the 
Atchison, Topeka & Santa Fe, at Newton, 
Kan. He was subsequently a machinist 
and automatic train-control maintainer until 
1935 when he was appointed assistant 
supervisor of Diesel locomotives at Chi- 
cago. Mr. Golden was appointed electrical 
foreman in air-conditioning and car-light- 
ing in May, 1938; enginehouse foreman in 
1939, and Diesel shop foreman at Chicago 
in 1942. On February 1, 1947, he entered 
the service of the Chicago, Indianapolis & 
Louisville as special assistant to the general 
manager, with headquarters at LaFayette. 


Master Mechanics and 
Road Foremen 


J. G. CARLTON has been appointed as- 
sistant master mechanic of the North 
Florida divisign of the Seaboard Air Line, 
with headquarters at Hialeah, Fla. 


P. P. Courter has been appointed road 
foreman of engines, mechanical department. 
all divisions, of the Norfolk Southern, 
with headquarters at Norfolk, Va. 


H. M. Arlan, district master mechanic 
of the Canadian Pacific at Calgary, Alta., 
has retired. 


R. L. Harper, assistant master mechanic 
of the Seaboard Air Liné at Hialeah, Fla., 
has been transferred to the Virginia divi- 
sion, with headquarters at Hamlet, N. C. 


GREGOR GRANT, division master me- 
chanic of the Canadian Pacific, at Nelson, 
B. C., has been appointed district master 
mechanic, with headquarters at Calgary, 
Alta. 


C. N. Wicctns, general foreman of the 
Louisville & Nashville, at Corbin, Ky. 
has been appointed to the newly created 
position of assistant general master me- 
chanic, with headquarters at Louisville, Ky. 


G. W. GILLELAND, master mechanic of 
the South Florida division of the Sea- 
board Air Line at Tampa, Fla., has retired 
from active duty, at his own request, after 
more than 51: years of service with that 
road. 


D. M. Woop, master mechanic of the 
Carolina and Alabama divisions of the 
Seaboard Air Line at Savannah, Ga., has 
been transferred to the South Florida divi- 
sion, with headquarters at Tampa, Fla. 


H. E. AENCHBACHER, assistant master 
mechanic of the Virginia division of the 
Seaboard Air Line, with headquarters at 
Hamlet, N. C., has been appointed master 
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WHY YOU'LL WANT TO SPECIFY 


Data and Ratings 
Motor generator, GMG- 


Bats ci cace .skorm Al A2 A3 A4 
Kilowatts............. 25-30 20-25 30-35 20-25 
Regulated d-c volts..... 134 37.5 75 75 
Maximum speed, regu- 

lated volts....... rpm 2470 3780 3780 3780 
No load (85% normal 

volts), cut-in..... rpm 590 520 690 520 
Full load (100% volts), 

CWE. sasic > Ipm 780 690 915 690 
Maximum output, with 

lead battery....... kw 33.5 28.5 40 29 
1 Se hp 25 25 25 25 
A-c line, 220-volt, 60- 

cycle, 3-phase....amp 63 -© 63 63 63 
D-c output, on a-c way- 

side power........ kw 15.5 15.25 15.25 15.25 


GENERAL @& ELECTRIC 


A Size for Every 


Power Requirement 

The new G-E body-mounted, axle- 
driven motor-generator delivers abun- 
dant power over a wide range of train 
speeds, insures minimum duty on stor- 
age batteries. It is sturdily constructed 
for dependability, long life, and re- 
duced maintenance. 

Moreover, this new motor-generator 
is available in four different ratings to 
help tailor power supply equipment 
more accurately to your operating con- 
ditions. From the tabulation on the left, 
select the ratings best suited to your 
passenger train operations. Then call in 
your G-E representative for additional 
information. 

Shipment of these units can be made 
to meet production schedules. 


BRICKSEAL 


REFRACTORY E zand 


COLD 


Brickseal becomes flint 
hard as it cools — 
protects walls from 
damage. 


PPLIED LIKE PAINT—Brickseal, a com- 

bination of high fusion clays and 
metal oxides, protects refractories . . . 
preserves brickwork . . . prevents crack- 
ing, spalling and flame abrasion. 

When heated, Brickseal deeply pene- 
trates the pores and joints of the bricks 
and forms a highly glazed ceramic coating 
for refractory walls. 

Brickseal is also used as a bonding 
material; it produces a tight brick-to-brick 
joint and welds the wall into one solid 
unit. Write for illustrated booklet; ask 
for a demonstration. 

Brickseal is semi-plas- 
tic when hot allowing 


it to expand and con- 
tract with the furnace 


BRICKSEAL 


REFRACTORY COATING 
5800 $. Hoover $t., Los Angeles, Calif. 
1029 Clinton St., Hoboken, N. J. 
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mechanic of the Carolina and Alabama 
divisions, with headquarters at Savannah, 
Ga. 


Electrical 


Rogert W. ToNNING, JR, whose ap- 
pointment as electrical engineer of the 
Atlantic Coast Line at Wilmington, N. C., 
was reported in the May issue, was born 
on January 20, 1915, at Chicago. He re- 
ceived his B.S. in railway electrical engi- 
neering from the University of Illinois in 
1937. He entered railroad service with 
the Chicago, Milwaukee, St. Paul & Pacific 
on June 20, 1935, as extra gang foreman. 
On July 1, 1937, he became a special 
apprentice for the New York Central Sys- 
tem at Indianapolis, Ind., then becoming 
electrical gang foreman at the Beech 
Grove shops there. From August 1 to 
October 5, 1942, Mr. Tonning was as- 
sistant electrical foreman of the latter 
shops. He then served in the Transporta- 


Robert W. Tonning, Jr. 


tion Corps of the U. S. Army from October 
5, 1942, to June 16, 1946. On the latter 
date he was appointed assistant electrical 
foreman of the Beech Grove shops of the 
New York Central, which position he held 
until April 15, when he went with the 
Atlantic Coast Line as electrical engineer 
at Wilmington. 


Car Department 


GEorGE McCreapy, general foreman of 
the Canadian National at Montreal, Que., 
has been appointed superintendent of the 
car shops at London, Ont. 


W. G. PALMER, superintendent of the 
car shops of the Canadian National at 
London, Ont., has been appointed assistant 
general superintendent of car equipment, 
Central Region, with headquarters at 
Toronto, Ont. 


Obituary 


H. L. NEEDHAM, who retired on March 
31, 1946, as master mechanic of the Illinois 
Central, at Chicago, died in that city on 
April 16. 


Wikram ELMER, who retired on Novem- 
ber 1, 1935, as special engineer of the 


Pennsylvania at Philadelphia, Pa., died on | 


May 6 at his winter home in Rockledge, 
Fla., at the age of 77. 


Newly machined surfaces are an 
invitation to rust. The only sure | 
protection for ferrous surfaces is 
complete protection . .. NO-RUST 
CAR JOURNAL COMPOUND. 
Engineered specifically for the pur- 
pose, NO-RUST supplies a real, 
ever-present need in the round- 
house and car shops. Once you have | 
pee NO-RUST to a newly ma- 

ined surface you never need 
worry about corrosion and rust. 


AROSE no-rust 


1S THE ALL-WEATHER | 
RUST PREVENTATIVE | 


NO-RUST Car Journal Compound 
provides a plastic air-tight protective | 
coating that lasts indefinitely even 
under the most severe weather condi- 
tions. It is your positive insurance that 
your equipment will be ready for the 
road when you want it. NO-RUST can 
be easily removed with kerosene or 
distillate. Specify NO-RUST Car 
Journal Compound for all-weather 
protection today! 


We specialize in railroad protective 
finishes; GRAPAK front end paint . . . oil 
stain and car sealer . . . VERNIX floor 
hardener . . . freight car primer and finish 


tost- PAINT 


AND OIL CORPORATION 


MINNEAPOLIS 13, MINNESOTA 
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MORE THAN 


94,000 


CARS 


ARE EQUIPPED 
WITH... 
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Several years ago, only a handful 
of railroads used Byers Staybolt 
Iron. Today, 123 of the most pro- 
gressive, most cost-conscious 
roads are on the list of purchasers. 
You don’t have to look far for the 
reasons. 

First: wrought iron is the No. 
One staybolt material. The con- 
tinuous vibration, the sudden 
shocks, the exposure to high tem- 
peratures in firebox and boiler, 
the abrasion from cinders, all call 
for unusual service qualities .. . 
and wrought iron offers them. One 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron are duplicated in Byers Forging 
Billets. They are produced in round, square 
or rectangular sections, under ASTM-A-73 
and AAR-M-307 Specifications. 
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-large railroad user averages less 


than one bolt replacement per 
locomotive per year, with wrought 
iron as the staybolt material. 
Second: Byers Staybolt Iron pro- 
vides the uniform high quality that 
assures top service from every 
bolt. Slabs are formed from 7000 
pound sponge balls produced under 
precision control that covers every 
step from cupola to bloom press. 
All material is twice piled, and all 
slabs run the full length of the 
pile. ‘Reduction from original 
blooms to staybolt blanks is over 


50,000 to 1, producing the best 


possible slag distribution. Final 
rolling leaves the stock true to size 
and shape, assuring sharp, clean, 
full-depth threads. 

You can specify Byers Staybolt 
Iron in ordering staybolts from 
your staybolt manufacturer, or pur- 
chase the material for fabrication 
in your own shops. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, NewYork, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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Illinois Central Day Train 


T: Illinois Central’s new 14-car dayliner, City of New 
Orleans, placed in operation on April 27, inaugurates an 
entirely new kind of service in that the equipment is 
designed to make coach travel so comfortable, convenient 
and interesting that even a full day’s journey by rail will 
not prove tedious. The train makes possible for the first 
time daylight luxury-coach service between Chicago and 
New Orleans on a record “dawn to dusk” schedule of 
921 miles in 15 hr. 55 min., or 35 min. less than a com- 
panion overnight train, the “Panama Limited.” The 
train also makes available equally fast service between St. 
Louis-New Orleans and Louisville-New Orleans. There 
are 19 regular intermediate stops in the run between 
Chicago and New Orleans. 

The City of New Orleans consists of two 14-car trains 
which operate opposite each other daily in supplying this 
new service and each train will normally comprise a 
6,000-hp. three-unit Electro-Motive Diesel lecomotive and 
14 cars, including a mail and express car, baggage-dormi- 
tory car, two 48-seat coaches, seven 56-seat coaches, a 
diner, diner-lounge and an observation-tavern-lounge car. 
The consist of the train leaving Chicago is 11 cars, one 
coach from St. Louis being picked up at Carbondale, Ill., 
and two more coaches from Louisville being picked up at 
Fulton, Ky., to make 14 cars going into New Orleans. 
The reverse operation is followed on the north-bound trip. 

Coaches for the new trains were built by the Pullman- 
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Standard Car Manufacturing Company and all other 
cars at the Burnside (Chicago) shops of the Illinois Cen- 
tral. The exterior color scheme of the train consists of 
an orange-brown-yellow combination which identifies all 
modern I. C. passenger equipment. These brilliant colors 
can be seen at a great distance and provide an additional 
safety factor in high-speed operation. i 

The roof and letter board to below the window line is 
a dark brown and, from the lower window line to the bot- 
tom of the sides, each car is finished in deep orange. The 
car skirts are also dark brown. Canary yellow bands run 
the length of the cars above and below the window line 
and just above the bottom of the car sides. Car names 
are lettered in dark brown on the deep orange field. 

The Diesel locomotives which power the City of New 
Orleans train are the latest Type EA-7 design, built by 
the Electro-Motive Division of General Motors. The 
6,000-hp. three-unit locomotives are geared for a top 
speed of 117 m.p.h. 


Car Features 


Maximum safety features, as prescribed by the Asso- 
ciation of American Railroads, have been incorporated 
in the City of New Orleans cars. All coaches are of 
Pullman-Standard welded-girder-type construction with 
smooth sides, the structural members—underframes, 
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Lunch counter in the diner-lounge car 


sides, ends and roofs—being made of high-strength alloy 
steel throughout. 

This type of car has been subjected to an 800,000-lb. 
squeeze test by the builders to prove the safety of the 
design. All cars are equipped with tight lock couplers 
which offer increased safety by making it almost impos- 
sible for cars to uncouple accidentally. The couplers and 
Waughmat twin-cushion draft gears are installed on all 
cars, including those made both by the car builder and 
the railroad company. 

Windows are unusually wide, 62-in. double thermo- 
pane, shatterproof glass being used in the four Day-Nite 
coaches. All other coaches have Adams & Westlake 
breather-type, double-glazed sash units, with inside glass, 
\%4-in. laminated plate, and outside glass, 14-in. polished 
plate. All cars are thoroughly insulated with Fiberglas 
and Stonefelt. 

Coach trucks are of the four-wheel, cast steel, all-coil- 
spring type, with General Steel Castings truck frames, 
Hyatt roller bearings and vertical shock absorbers. All 
cars are equipped with New York high-speed electro- 
pneumatic air brakes including governor and decelostat 
control for preventing wheel slippage. Cars are provided 
with air-controlled sanding equipment which is operated 
automatically in conjunction with the wheel-slide control. 
The weight of each 48-passenger Day-Nite coach is 
122,475 Ib.; that of each 56-passenger coach; 123,149 1b. 


Coach Seating Equipment 


The soft luxurious seats in the 56-capacity coaches are 
scientifically designed. These seats are spaced 41% in. 
on centers to give ample leg room and provide a wide 
range of adjustment for back and foot-rest positions. A 
button adjusts the back of the chair to nine positions. A 
foot-rest located on the seat ahead is adjustable to four 
positions. These seats were manufactured for the new 
dayliner by the Coach & Car Equipment Corp. 

Two of the nine coaches embody Day-Nite features, 
which provide the budget-minded passenger with many 
of the comforts and conveniences of first-class travel. 
Seats in these four 48-seat coaches have an extra degree 
of recline which enables travelers to assume a com- 
fortable sleeping position. At night the passenger ob- 
tains a full-length sleeping surface by pulling down from 
the back of the seat ahead a large upholstered leg rest. 

Two important improvements for sleeping comfort are 
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incorporated in these new seats. First, they are further 
apart, 52 in. on centers, giving passengers an opportu- 
nity to stretch out, with their feet and legs supported 
at seat level instead of sleeping in a cramped position. 
Second, the leg support takes the pressure off the back 
of the knee and thus eliminates the swollen ankles that 
some people suffer when they sleep with their feet on the 
present low foot rest. 

Spacious ladies’ lounges with double toilet facilities are 
located at one end of each coach with an equally large 
men’s lounge at the other. 


Car Lighting Facilities 


In the main seating compartments of the coaches, new 
type lighting affords a high degree of comfort. The 
Safety Car Heating & Lighting Co. reading-light fix- 
tures, installed in the ovérhead baggage racks, are 
equipped with two lenses over each cross seat, one to give 
light for the window passenger, the other for the aisle 
passenger. The light beam patterns from the reading 
lights are accurately designed so that each supplies a 
high-intensity beam at the reading plane for one pas- 
senger, without overlapping on to the adjacent passenger 
or others seated in the rear or forward. Each light has 
an individual switch so that a passenger may read with- 
out disturbing his neighbor. 

To obtain maximum light in the aisles without disturb- 
ing the passengers, or causing conflicting light beams, 
magnifying prism-lens glass is employed in the Safety 
coach ceiling-light fixtures which project a narrow high- 
intensity beam of light the width of the aisle without 
extending over into the passenger area. This fixture 
also gives a soft, diffused light for the ceiling and upper 
portion of the car. 

At night, when the main ceiling lights are turned out, 


- night lights incorporated into the aisle side of the seats 


near the floor throw a dim light on the aisle-way. These 
supply a small amount of light so that passengers may 
move about without any difficulty, yet they are not bright 
enough to interfere with sleeping. 

„ In the lavatories and toilets of the coaches, magnifying 
prism-lens glass lighting fixtures are also used. The 


Observation end, showing ceiling air duct, insulation and part of the 
inside finish applied 
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women’s dressing rooms contain large makeup mirrors 
with lighting fixtures on either side of the mirror. The 
vestibules and passageways are also lighted with indi- 
vidual incandescent fixtures of the magnifying prism- 
lens type. 


Air Conditioning and Heating 


All passenger cars are air-conditioned using Waukesha 
Model-D ice engines of eight tons’ capacity and Frigid- 
aire overhead air-conditioning units, Farr air filters and 
Dorex Type G-3 deodorizer panels. In general, the 
conditioned air is delivered to the car interiors through 
center ceiling air ducts and Anemostat diffusers. The 
latest type Vapor air-conditioning and thermostatic con- 
trols are installed. Floor heat is provided by Vapor fin- 
type radiation units with zone control. 

Radios in the observation-tavern-lounge and the diner- 
lounge provide music and entertainment. A public ad- 
dress system is installed throughout the train and may 
be used to make announcements. Also, broadcasts from 


Interior of a steel car shell before the insulation is applied 


the master radio may be heard in all cars over the 
public address system. 


Railroad-Built Cars 


Car equipment for the City of New Orleans, other 
than coaches, was re-constructed at Burnside shops from 
a series of non-air-conditioned coaches which had sound 
underframes and 6-wheel trucks suitable for rebuilding 
to meet requirements of the new, fast service. These 
cars were stripped to the underframes and side sills, new 
posts applied where necessary, the ends rebuilt to con- 
torm to A. A. R. strength requirements, new side 
sheathing and round roof applied, using C. B. open- 
hearth steel in an all-welded construction. 

The original cars averaged about 133,600 1b. in weight. 
The new cars weigh somewhat more, owing to added 
accessory equipment, but substantially less than they 
would have, except for the use of lightweight parts such 
as floor construction, insulation, inside finish including 
aluminum ceilings, fin-type heating units, thin-wall con- 
duit, etc. 

The mail-express car is 8014 ft. long between coupler 
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Side frame of one of the “City of New Orleans” railroad-built cars 


pulling faces and has a 30-ft. mail compartment and a 47- 
ft. baggage room. In spite of considerable heavy mail- 
room equipment, the weight of this car was held down to 
136,000 Ib. 

Similarly, the 8014-ft. baggage-dormitory car weighs 
141,400 lb. This car contains a 25-ft. baggage section, a 
6-ft. linen room and a 2914-ft. dormitory with lounge, 
locker and wash-room facilities for a 20-man crew. Pro- 
vision is also made for a 614-ft. steward’s room and 7-ft. 
conductor’s room, with wash and toilet equipment. The 
dormitory, steward’s and conductor’s rooms in this car 
are air conditioned. 

The 82-ft. diner was received at the shop as an air- 
conditioned parlor car weighing 168,000 lb. The present 
weight averages 151,000 lb., owing to weight savings 
mentioned, plus savings in the kitchen and pantry by 
using Monel metal or stainless steed for cabinets, refrig- 
erators, sinks, etc. The car includes a 1714-ft. kitchen, 
9-ft. pantry, 37-ft. dining section with 36 seats, and a 
5¥%4-ft. space in one end for the steward’s desk and 
lockers. 

The kitchen ranges and hot water heaters use propane- 
gas fuel, as mentioned. An effective blower and ventila- 
tion system keeps the kitchen and pantry relatively cool 
and the passageway alongside the kitchen also is cooled 
by a flow of air from the air-conditioned dining compart- 
ment. The interior decorative treatment in this car is 
unique and attention attracting, as already suggested. 

The frieze board and wainscoting are tieher mahogany 
or walnut veneer and the ceiling cream color. Pier 
panels are treated with flesh-tint mirrors. Window cap- 
ping is brown and table tops, tan Formica. Ajax- 
Consolidated Venetian blinds are cream color and drapes, 
Goodall blue fabric. Safety 110-volt a.c. fluorescent light 
fixtures are installed along the ceiling center line and 
Safety 64-volt d.c. incandescent side-deck fixtures above 
the mirrors. Each of the veneered bulkheads is deco- 
rated with a Kaufman & Fabry full-color mural. 

The diner-lounge car, weighing 148,500 1b., is 8014 
ft. long and includes a 24-ft. lounge section seating 22, a 
6%4-ft. dining section seating 8, a 19-ft. lunch-counter 

(Continued on page 352) 
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A Mere Effective 


Mechanical Department 


Tue six prize-winning papers and the nine receiving 
honorable mention in the competition “How Can We 
Step Up Mechanical Department Effectiveness” were 
published in the June issue of the Railway Mechanical 
Engineer, Still other contributions of merit were re- 


ceived as a result of the competition. Three of these— 
one discussing the problems of supervision, a second 
dealing with the car question, and a third covering one 
phase of locomotive design and maintenance —are 
published below. 


Train and Encourage Your Supervisors 


Afford them an opportunity to improve themselves and 
when they do it management should show appreciation 


By G. H. Raner 
Illinois Central, Chicago 


The first need is for the officers and others in charge 
fully to realize that one of the heaviest obligations which 
rests upon them is the selection and proper training of 
supervisors. 

The very secret which lies behind the formation or 
creation of a successful and smooth operating organization 
- is to be found in the proper selection of men fur super- 
visory positions, and then training them. The word 
“training” does not fully signify the broad scope and 
extent to which aid should be given, and made available 
to supervision. It should be a continuous process. A 
supervisor needs that constant stimulation which keeps 
alive the spark of encouragement, and which comes from 
well rounded, practical training, and guidance. 

{t must be realized that he needs to have a knowledge 
of a great many things about which he knew little before 
he became a supervisor. It must also be realized by 
himself and the officers in charge that, when he becomes 
a supervisor, he is entering an entirely new field of 
endeavor, and one which requires a different kind of 
training to that which he received as a journeyman. 

With effective recognition by supervisors and railroad 
management of the necessity of doing something about 
it, then the ways and means of setting in motion an ade- 
quate plan and procedure will, I believe, follow, and 
one that will serve to equip and strengthen the hands of 
supervisors to enable them to function with a greater 
degree of effectiveness. 

Top officers must first be sold on the need for such 
training and on the plan to pursue. This feeling should 
go down through the ranks of those in supervisory 
positions. : 

In the selection of materials to form the basis of a 
training program, certain fundamental features must bé 
‘ observed. First, it should be with as little theory as 
possible, but should contain as much practical material 
as is possible, and this, together with the manner in 
which the program is conducted, should be such that 
the supervisor will want this training. It should be a 
program that would attract through the gainful purpose 
that it would serve and to the extent that it would stand 
on its own merits. I will later discuss in some detail 
such a program. 
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The term “supervisor” as used here is not to be re- 
garded as a title of a particular job but rather a descrip- 
tive term of all positions supervisory in nature in the 
mechanical department, regardless of job title. I refer 
in particular to the front line supervisor, that man who 
is out directing the activities of those actually doing the 
job of work, because he in my opinion is the one who 
needs help most. 

There i§ a great deal to be said and to be done in the 
matter of selecting men for supervisors, because too often 
in the past (and perhaps now) men were placed on 
supervisory jobs with few instructions, other than to be 
told to “go to it; we'll see what you can do.” If he 
succeeded in carrying out his supervisory assignment with 
such limited instructions, he would have to possess un- 
usual talents and somewhat of a native ability and aptitude 
to cope with supervisory problems. 

On the other hand, if not successful and he is set back 
to his former status, two evils will result. Others will 
become discouraged in accepting promotion ; the demote¢ 
man will not always return to his former status with 
the satisfaction and loyalty to the company he perhaps 
possessed before his promotion. Both affect the genera 
state of morale in the plant. 


Supervisors Need Help, Too 


It is more important to give help through training and 
counsel to those already on supervisory jobs, and with 
an adequate program for them, the matter of proper 
selection of supervisors will ‘correct its evils through 
this program, for, such a program should touch heavily 
on that feature. 

There are two fundamental means by which the super- 
visor can become better equipped and strengthened, ard 
which will enable him to function more effectively. 

One is to afford an opportunity through the medium 
of an adequate program of training whereby the super- 
visor through his own efforts may improve himself. 

The second one is the help and encouragement that 
must come whole-heartedly from railway management. 
Inspiration from this source will result in a degree of 
initiative which as time and occasion demand will become 
more effective. 
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A number of subjects which should be incorporated 
in a program of training and self improvement in super- 
vision are enumerated here and briefly discussed: Man- 
agement of one’s self; understanding people; the im- 
portance of perspective :: What morale really is, how it 
works, and causes of the various degrees of morale, the 
sources of morale. In the matter of perspective, there 
cannot be clear thinking or clear vision when supervisors 
are burdened with details to the extent that it detracts 
from overall perspective. Desirable and undesirable 
qualities of a supervisor are other subjects. The various 


qualities of good leadership which include, control of | 


self, proper attitude, thoroughness and reliability, perse- 
verance and follow-through, ability to think, fairness in 
dealings, development of leadership qualities. 

There are sources from which such basic material may 
be obtained. Some outside agencies or corporations are 


in a position to furnish material and assistance from which . 


a practical, effective, and far reaching program could 
be developed. 

Many of the company’s instruction pamphlets rules, 
policies, safety rules, working agreements, could be made 
a part of the program. This should result in a clear and 
uniform understanding of them. 

Interspersed in the program, members of other depart- 
ments should be invited to explain the functions of that 
department in order to give the supervisor some idea of 
just how he fits into the picture as a whole. He should 
-know something of the workings of the personnel depart- 
ment, the purchases and stores, accounting, etc. 

There are available sound films illustrating good and 
bad methods in supervision which could add to the 
program. 

From experience I favor the conference method as 
the most effective method of supervisory training, be- 
cause what many supervisors refer to as a school room 
atmosphere is not present. 

Each supervisoris afforded an equal opportunity freely 
to discuss the subject across the table with his fellow 
supervisors. Through such discussions he is given an 
excellent opportunity to judge the soundness of his own 


ideas. It helps him become more open-minded to new 
ideas and methods. It gives him an opportunity to see 
that other supervisors also have problems. He comes 
to know about them and it places him in a position to 
guide his own actions so that they may not create problems 
for other supervisors. He should, through such confer- 
ences, acquire the habit of thinking before speaking and 
acting. He is afforded the opportunity to learn, to 
express himself more capably and convincingly. 

This plan further provides him with an opportunity 
to see more clearly his own problems and to match them 
against a different background than his own experience 
can provide. The way is granted here by which others 
may stimulate and inspire his thoughts. Their view- 
point is broadened; they should come to understand that 
accomplishment rests on cooperation. Such a process 
and plan will aid in revising and bringing up to date 
the formula for getting people who work for you to do 
the things you want them to do. 

Such a program I have briefly described, could in my 
opinion, best be headed up under the guidance of one 
of the railroad officers who would direct and assist in 
carrying it out, but without too much interference or 
direction. 

The various groups of supervisors, numbering from 

10 to 15, should conduct discussions under the guidance 
of a leader, preferably a local, well-known and respected 
supervisor. 
- I have heard it said by older supervisors that “Un- 
fortunately such a training program was 30 years too 
late for him; that if he had been given such an oppor- 
tunity when he was made a supervisor, he would have 
avoided many hard knocks and pitfalls.” 

I know of those who have acquired broader vision, 
and with it, finer personalities and greater capabilities. 

To guide one’s actions, it is said, we must guide 
his thinking, and to guide his thinking, we must have 
some means of co-ordination. To recognize a situation 
about which something should be done, and then do 
nothing about it, it is just as well that it had not been 
recognized in the first place. 


High Spots of the Car Department Problem 


Some reasons for the shortage of manpower—Car short- 
ages—The remedy, more cars—Other helpful measures 


By John T. Ford 
Clerk, Car Department, New York Central, Toledo, Ohio 


The car department’s postwar problem is one of many 
complexities. The following deals with what I believe to 
be its most important aspects. 


Man Shortage 


The rate of pay does not attract young men to the car 
department. In other industries the man can earn as 
much in most cases working five days a week as he can in 
six days in railroad work. Even in the case of piece work, 
the majority of young men take work in other industries 
as they do not feel the extra effort working piece work 
is warranted, considering other advantages in industry. 
A solution? Higher wages. 

Working conditions do not compare with other indus- 
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tries from the health standpoint. The railroad never 
was considered a bed of roses, but an outside repair track 
where men must battle the elements to repair cars is a 
definite detraction. In closed shops where heavy repairs 
are done this condition does not prevail. All railroads 
do not follow the same pattern in any respect, some having 
fair working conditions even on light repair tracks, such as 
concrete runs between rails and adjacent tracks, shelters 
placed conveniently, adequate drainage for rain and 
snow, etc. Improvements of these conditions are in order. 

The car-department apprentice program is very sketchy. 
On some roads it is good, on others there is no program 
at all. This is due to low wages at the bottom and not 
too much promise at the completion of apprenticeship. 
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To Make the Best of It 


These disadvantages could be overcome by a suitable 
form of advertising, probably in pamphlet form, placed 
in all employment agencies, private, state, federal etc., 
explaining the good points such as the railroad retire- 
ment program—considered tops in social legislation—free 
transportation, etc. If the army can recruit at low rates of 
pay, the railroads should be able to, regardless of the 
patriotic aspect involved in the comparison. More co- 
operation between management and unions is also indi- 
cated here with sufficient elasticity in working rules to 
allow promotion without conflict. The complexity of 
present day railroad working rules discourages new em- 
ployees at the outset. 


Car Shortage 


While there is a freight car shortage, the bad order 
cars are on the increase due primarily to the age of the 
equipment being operated, which is aggravated by an ever 
increasing demand for equipment and insufficient new 
cars in the course of construction to allow a suitable 
retirement program. More new cars must be built to 
allow demolition of these old cars which are causing high 
freight claims. The railroads are still hampered with a 
material shortage and this subject should receive govern- 
ment action, possibly restoring a priority to the roads. . 

Until this is done there are other things that will 
assist in reducing cripples, such as closer inspection at 
terminals and intermediate points and at the time of load- 
ing if possible. The application of small things without 
setting out the car for major work, such as cotter keys, 
etc., are a great help in keeping the car in operation and 
preventing a bad-order set out en route. This feature 
should be placed squarely on the shoulders of super- 
vision to campaign among inspection forces. Closer 
adherence to A. R. R. shopping requirements on air- 
brake and repacking programs, regardless of whether 
the car is loaded or empty. ; 


Help From Car Service 


The car shortage is also tied in with other conditions 
pertinent to the car service department, which func- 
tions undér severe handicaps at present. If car service 


departments could bring about a better supply of freight 
cars this would allow more cars to be removed from the 
grind of continuous service and either shopped or re- 
tired. Demurrage rates should be increased against those 
handling cars to stimulate a more prompt unloading. 
The five-day week enjoyed by industry accounts for a 
goodly percentage of lost car days. Where there is a 
five-day week involved demurrage should be charged 
for every day after the allotted tariff-free time, whether 
it be Saturday, Sunday, holiday or work day. The 
railroad must work seven days a week to keep cars 
moving and it is most unfair for industry to be allowed 
to take advantage of demurrage rules to keep from paying 
overtime rates to get the cars unloaded over week-ends. 
The roads are, and always were, too lenient in this 
respect, possibly due to a threat of business diversion, 
but if all roads were uniform in this respect any loss 
would be neutralized and I believe a gain in revenue 
would be shown through the increased number of cars 
restored to service. Trucks must be unloaded while the 
driver waits, why not the freight car? The higher 
demurrage would take the place of the driver. Loss of 
business to trucking concerns would also be overcome 
by increased car revenue. 


‘ Broader Aspects 


The solution to car department’s problems cannot be 
summarized by dealing with the particular ills of that 
department, The car department is dependent on all other 
departments for suitable operation and it therefore is 
obvious that the entire structure of the railroad must be 
examined to bring about anything greater than small 
improvements such as new tools, etc. For instance, the 
car department does not make bad-order cars, but they 
are held accountable for them while in their possession. 

The lack of operating funds is probably behind the 
neglect of facilities, new car building; etc., and it would 
therefore behoove the government to determine if this is 
fact, and if so to render aid either through adequate 


` freight rates, through revision of taxes, etc. However, 


in my opinion, if such aid is solicited and*received from 
government to improve railway operation in its entirety, 
the government should have the right to supervise and 
make sure where the revenue is going. This is to protect 
the tax payer. 


The Inaceessibility of Parts 


Some definite examples of the hard-to-get- 
at jobs in the enginehouse and back shop 
—A plan for eliminating them suggested 


By H. V. Banks 


General foreman, Cammas Prarie Railroad Company, Lewiston, Idaho. 


By a determined attack on the “inaccessibility” of items 
needing repairs, I believe that we can step up mechanical 
department effectiveness. The problem of outstanding 
importance with respect to the maintenance and utiliza- 
tion of locomotives is the time element used in making 
repairs and testing, together with the vital necessity of 
cutting down on failures and repeater jobs. 

All enginehouse supervisors know that sufficient time 
to properly care for maintenance is not always available, 
and that every layover minute can not always be utilized 
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for this purpose due to many reasons, but chiefly lack of 
time for the particular job. So any plan that would help 
utilize this dead time through being able to do jobs quick- 
er, and surely less frequently, would help solve the main 
problem as well as saving a large system many thousands 
of dollars a year in lost time going after special tools and 
tearing down unnecessarily to get at jobs. 

Bearing in mind the old adage of “no criticism unless 
having a remedy to offer” the following plan is submitted. 

Appoint a competent man or two of a diplomatic nature 
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Fig. 1—The wrist pin nut is between two ribs that interfere with the 
use of a box wrench 


Fig. 2—The air reverse interferes with the valve chest 


to tour the enginehouses and back shops contacting the 
foremen and mechanics to find out what jobs are the 
headaches and repeaters. These “research” men should 
sift all ideas and suggestions for simplifying the equip- 
ment. Those found worthy of study can be submitted to 
the chief mechanical officer for approval and subsequent 
back shop or roundhouse programming. The research 
men should be empowered to inspect locomotives, look- 
ing for such jobs as described later and making sugges- 
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tions on small items for the purpose of inculcating in the 
mechanics when putting up new jobs the vital necessity 
of future accessibility. Their job would include selling 
the foreman on the program by convincing him of the 
advantages. These are simpler, faster work, less failures 


` Írom inaccessable devices poorly tightened and the elimi- 


nation of hammer and chisel jobs and many “special 
tools” which cost his organization plenty of time to make, 
plenty of time going after and returning them, and no 
doubt many personal injuries from their use. The back 
shop or erecting house foreman gains also in the long 
run as a little thought will disclose, though not to such 
a striking degree as the roundhouse man but the gain is 
very much worth his interest also, once the plan is 
working, and their mutual cooperation is essential to its 
success. 

The accompanying snapshots are a random few of the 
numerous examples available as concrete illustrations of 
“hard to get at jobs” that could easily be simplified. They 
are not confined to any one railroad but seem to be present 
on all of them, possibly due to lack of understanding of 
the maintenance man’s problems. I am convinced from 
my personal experience on several different railroads 
during the past 35 years that the problem is growing 
more acute with the advent of $o many auxiliary devices, 
especially those later ‘‘added” to the older locomotives, 

In Fig. 1 note that the wrist pin nut is between two 
ribs where the usual efficient box wrench is useless. An 
oversize barrel wrench or socket wrench has to be made 
up and added to the tool pile. Remedy—the wrist pin 
thread extension could have been made longer by adding 
a heavy ring or collar instead of the usual 3-in. collar 
which would bring the nut out where a standard box 
wrench would do a proper job of tightening and would 
in no way interfere or foul operation. 

Fig. 2 shows the air reverse was set in so close to the 
boiler that the valve chest is imbedded in the jacket, neces- 
sitating cutting loose and moving out the whole device in 
order to raise chest off for repairs. Also note that the 


Fig. 3—Changing this triple valve — be easy if the pipe work were 
tter 
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Fig. 4—Special wrenches are needed to remove this distributing valve 


Fig. 5—Poor pipe work invites-hammer and chisel work 


sand pipe fouls the cylinder head, requiring its removal 
before the cylinder head can be removed. Nothing pre- 
vents this and future applications being moved out two 
or three inches which would simplify tremendously the 
chest renewal or repair, and make packing-cup renewal 
easier by leaving room for the sand pipe behind the 
cylinder. 

Fig. 3 shows a pipe job which makes removal of an 
L.N. triple anything but the easy job it should be. The 
remedy is obvious. 

In Fig. 4 a distributing valve is shown “pocketed” so 
that special wrenches must be made up to remove it. 
There is ample room on this class of locomotive to hang 
a divided reservoir at right angles so the valve and pip- 
ing would not foul each other. 

A simple pipe problem is shown in Fig. 5 and while it 
in itself is not bad, pipe work is often the chief offender 
in thoughtless blocking of easy access to some device and 
numerous instances are to be found where it is true so 
one or two concrete examples should suffice as illustra- 
tions. In this example the “birds nest” of pipe invites 
hammer and chisel work, short tempers and burns try- 
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ing to get at the valves. The remedy. is quite obvious. 

Fig. 6 shows two horizontally placed brake cylinders 
behind the cylinder saddle. They are hard to get at 
and so covered with grease that 20 to 30 minutes are 
lost getting up courage enough to crawl into them, let 
alone mention the time lost due to inaccessibility. This 
is typical of early designs where the location of the brake 
cylinders seemed an afterthought. Setting them up- 
right and low enough is feasible and on the newer engines 
justified. Also steam cleaning before repairing helps 


morale and speeds up the work. 

The triple valve shown in Fig. 7 is so close to the 
reservoir that a simple job is made troublesome. A longer 
nipple with a proper crowfoot would easily fix it. 


Fig. 6—These brake cylinders are hard to get at and so covered 
with grease that about one half hour is lost in getting wp courage 
enough to crawl in and work on them 


Fig. 7—The triple valve is so close to the reservoir that a simple 
job is made troublesome 


Before closing this paper, I wish to say that it was 
submitted with the idea of constructive criticism only and 
with sincere apologies to the many splendid supervisors 
of the past and present who have been so burdened with 
petty details that they had little if any time to personally 
supervise the individual jobs. 


Railway Mechanical Engineer 
JULY, 1947 


Testing Wrought Steel Wheels 


Sratic loading tests have always shown wrought steel 
wheels to have a considerable margin of strength to resist 
rupture. For many years, operating conditions were not 
severe enough to raise any question as to whether the 
wheels had adequate strength, yet the increasing severity 
of service, partly because of faster train schedules and 
quicker stops, has emphasized the need for some means 
of testing that would indicate the expected performance 
of wheels in service. a 

The percentage of wheels that fail in service is extreme- 
ly small but each failure by rupture is a potential cause of 
derailment. A thorough study of the causes of such 
failures was therefore initiated several years ago. 

Examination of wheels in service showed that thermal 
cracks were the principal cause of failures, such as the 
one shown in Fig. 1. This wheel, which was worn to a 
fairly thin rim in service, had thermal cracks on the frac- 
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Fig. 1—Wheel failure in service—Typical behavior due to combination 
of deep thermal cracks in the rim and stresses built-up in the plate 
by excessive brake action 


tures. Microscopic examination of many thermal cracked 
wheels revealed a heat-affected zone of martensite or its 
transformation products under the tread in almost every 
case. Such changes in structure require heating of the 
steel to 1,350 deg. F. or higher, followed by rapid cooling. 
This intense surface heating by the brake shoes and the 
subsequent cooling builds up internal stresses that lead 
to the formation of thermal cracks. 

Severe braking not only produces thermal cracks but 
may induce such high radial compression stresses! in the 
plate that a sudden weakening of the rim by a rapidly 
growing thermal crack may result in failure as illustrated 
in Fig. 1. i 

* Associate Director, Research Laboratories, American Rolling Mill Co., 
Middletown, Ohio. 

1 These can be measured by the “rosette” method described by Reid L. 
Kenyon and Harry Tobin in an article entitled Stresses in Car Wheels 
published in Railway Mechanical Engineer, Dec. 1941 and Jan. 1942. 


2 See article entitled Thermal Stresses in Wrought Steel Wheels by 
R. L. Kenyon in Railway Mechanical Engineer, Aug. 1946. 
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By Reid L. Kenyon* 


Increasing severity of serv- 
ice requires testing under 
service conditions—Labora- 
tory methods reveal condi- 
tions surrounding failures 


The method of testing to be described is based on this 
fundamental concept which was explained in some detail 
in a previous paper.” 


Development of Testing Equipment 


When we first formulated this stress theory of thermal 
cracking and plate failure of*wheels and developed the 
technique of measuring stresses in wheels by the “rosette 
method,” there were no facilities available for testing full- 
sized car wheels under conditions that approximated the 
severity of railroad service. Large-scale tests in actual 
service were dismissed because of the many uncontrollable 
variables, the length of time required to obtain results, and 
the safety hazard of testing untried experimental wheels 
in high-speed service. 

As a first step in developing a laboratory test for 
wheels, we used the A.A.R. brake-shoe testing machine at 
Purdue University. Despite the limitation of power and 
speed of this machine, and the fact that it applies only 
a single brake shoe to the wheel, much useful information 
was obtained from these tests. ` 

The maximum safe operating speed of the Purdue 


Fig. 2—Wheel which failed after thermal cracking and drag testing 
on Armco wheel testing machine 
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Fig. 3—General arrangement of the Armco wheel testing machine 


machine was 100 m.p.h. and the greatest brake-shoe 
pressure that could be applied on the single brake shoe 
was 20,000 lb. There was not enough power for dragging- 


Fig. 4—Front view of Armco wheel testing machine showing test 
wheel in place (lower) with “Rail Wheel” (above) blocked up from 
contact with the test wheel 
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brake tests. Even with these limitations it was possible 
to develop thermal cracks in the wheel treads and intro- 
duce measurable stresses in the rim and plate of the 
wheels. Extensive tests were conducted on this machine 
over a three-year period beginning in January 1936. 
These tests indicated the advantages that would be gained 
by using a machine especially designed to simulate more 
closely the actual conditions of service. Armco engineers 
designed a special wheel testing machine,? which was 
constructed in the Wheel Works of The American Rolling 
Mill Company at its plant in Butler, Pa. 

This machine resembles the one at Purdue in that it 
has a large flywheel to provide inertia proportional to 
that which would be imposed on a single wheel under a 
loaded car. It differs, however, in most other respects. A 
large electric motor provides sufficient power to drive the 
wheel at speeds up to 150 m.p.h. Two brake-shoe holders 
placed 180 deg. apart are actuated by hydraulic pressure 
regulated by an accumulator for accurate control. This 
pressure can be built up to 50,000 lb. per brake shoe ii 
desired. By means of an interchangeable gear reducer 
it is possible to make dragging-brake tests under heavy 
pressure for long periods at speeds up to 60 m.p.h., thus 
simulating the descent of trains on heavy mountain grades. 

These features, as well as adequate safety devices, auto- 
matic control, and recording instruments, make it possible 
to subject the wheel to conditions even more severe than 
those encountered in present-day service. This is neces- 
sary to accelerate the tests and to develop wheels to meet 
even more severe service conditions. The Armco machine 
is also designed to simulate rail contact with the test wheel. 
Wheel loads up to 100,000 Ib. can be applied hydraulically 
and controlled by an accumulator. This feature provides 
a means of studying the resistance of wheels to shelling 
of the tread metal (fatigue failure of the tread metal due 
to high contact load with the rail). : 

The general arrangement of the machine is shown in 
the schematic diagram of Fig. 3. A front view with the 
doors open is seen in Fig. 4. The essential specifications 
are given in Table I. : 


3U. S. Patent No. 2,293,344. = 
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Fig. 5—Heavy “stop” brake application from 130 m.p.h. with 20,000 Ib. 
pressure on each brake shoe 


Development of Testing Methods 


One of the principal difficulties encountered in the work 
at Purdue was the building up of welded brake shoe metal 
on the wheel tread. This resulted from the high tempera- 
ture developed by the brake shoes under 20,000 1b. 
pressure at speeds at 100 m.p.h. or higher. Under these 
conditions heat is generated at a rate of about 225,000 
ft.-lb. per sec. or 17,000 B.t.u. per min. Fig 5 gives an 
idea of the severity of such an application on the Armco 
machine. 

The Armco machine was designed to permit grinding 


Table I—Specifications of Armco Wheel Testing Machine 


Sizes of wheels accommodated, in......... 2. cece ee beeeceececeeneees 24 to 42 
Maximum speed, r.p.m ' 
(Equivalent to 117 m.p.h. on 24 in.; 160 m.p.h. on 36in.; 
188 m.p.h. on 42 in. diam. whee!s) 
Flywheel energy. i nessi n sepo aasia s NOSSAS 6,830,000 ft. Ib. at 1,500 r.p.m. 
4,510,000 ft. Ib. at 1,220 r.p.m. 
2,630,000 ft. Ib. at 934 r.p.m. 
(100 m.p.h. on 36 in. wheel) 
Motor—variable speed d.c... 0... 0. cee cece cee eee e ee eees 500 to 1,500 r.p.m. 
75to 100hp. 
280to 360 amp. 
250 volts 
Gear ratio of speed reducer for drag testing........... 0.0 c cece cece eens 3tol 
Brake shoes (either tread or flange Std. A.A.R. Shoes)........ 2 
50,000 Ib. max. 


100,000 Ib. max. 
36 in. diam. 
24 in. 


Contour radius. . 


either the tread of the test wheel or the contour of the 
rail wheel.” Grinding of the test wheel was objectionable 
because it was difficult to remove the brake metal without 
grinding away the martensitic layer developed on the 
wheel tread by the brake action. Considerable effort was 
expended in developing a cycle of brake applications that 
would cause thermal cracks to grow entirely across the 
wheel tread without building up thick patches of brake- 
shoe metal. 
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Brake applications were made at speeds up to 130 m.p.h. 


. with pressures from 2,000 to 40,000 1b. per shoe for vari- 


ous lengths of time, with different rail wheel pressures 
against the test wheel. Braking conditions that avoided 
welded brake metal on the tread of the test wheel produced 
innumerable small thermal cracks but they grew at a slow 
rate. At first, cracks could be made to grow across the 
tread only with accompanying build-up of brake metal. 
The rail wheel was used to knock this off and minimize its - 
accumulation, but it seemed to cool the contact area on 
the test wheel. It decreased the amount of welded brake 
metal but its use in the thermal cracking cycle was dis- 
continued. 

After many trials it was found that most of the brake 
metal that was welded to the tread by a few heavy appli- 
cations could be removed by several lighter applications. 
The cycle finally adopted was ten light applications fol- 
lowed by five heavy applications. The wheel was cooled 
by flooding the tread with water for four min., beginning 
as soon as the brakes were released. The applications are 
described in Table II. 

The change from light to heavy applications is easily 
accomplished by cross connections in the piping from the 


Table II—Wheel Testing Cycles 


Pressure Time Time of 

os! Speed of ater 

Designation Purpose Shoe# mph. Appl. Cooling 
Light application Clean tread 3,500 100 1,400 rev. 4 min. 
Heavy application Produce thermal 20,000 1303 About 4 min. 

crack 15 sec.’ 

Light drag Produce crack growth 3,500 60 5min.” 4-6 min. 
Long light drag Build up stresses 3,500 60 30min.? 15-20 min. 


4 Two shoes used in all tests. 

41,220 r.p.m. equivalent to 130 m.p.h. on 36 in diam. wheels or 120 m.p.h. on 
33 in. diam. wheel. This speed gives 4,500,000 ft. Ib. energy in flywheel. 

¢ Brakes released when slowed down to about 20 m.p.h. 

1 Brakes are on 50 sec. and off 10 sec. each minute. 


two hydraulic accumulators so that either one can be’ ap- 
plied to the brake system (when the rail wheel is not 
being used). One is loaded the proper amount to apply 
20, Ib. and the other 3,500 Ib. pressure on the brake- 


shoe cylinders. By the use of hydraulic valves in each 
accumulated pipe line, two different pressures are avail- 
able at will. 

The ten-light five-heavy cycle has been adopted as 


Fig. 6—Wheel failure on Armco wheel testing machine—Typical 
behavior due to heavy brake applications on a wheel with a thermal 
cracked rim 
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standard for testing for thermal cracking resistance and is 
repeated until a thermal crack becomes one inch long. 
This is an arbitrary length chosen for purposes of com- 
parison of various wheels. 

Measurements made during the course of a test revealed 
an increase in the magnitude of the stresses in the plate 
or web of the wheel. These were high in radial compres- 
sion, which caused considerable worry due to the possi- 
bility that a thermal crack might suddenly grow through 
the rim during a test and cause rupture of the wheel. 

A near accident taught us a valuable lesson. A highly 
stressed wheel that had received many applications was 
insufficiently cooled after a heavy application. The cool- 
ing water was turned off and the wheel accelerated for 
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Fig. 7—Stress build-up in wheels by various types of brake appli- 
cations on testing machine 


the next application. A thermal crack progressed instan- 
taneously through the rim and around the plate as shown 
in Fig. 6. The crack in the rim opened up 34-in. showing 
the effect of high tangential tension stresses. When the 
edge of the crack struck the brake-shoe holder the wheel 
stopped ; but the machine was rugged enough to stand the 
inspact and no damage was done. The wheel was warm 
and apparently was still cooling down due to evaporation 
and windage as it was being accelerated. This probably 
lowered the temperature and the stresses were increased 
enough by this further contraction to result in rupture. 

After this experience the wheel has always been cooled, 
at least to room temperature, before accelerating for the 
next application. Several hundred wheels have been 
tested and there have been no exceptions to the rule that 
“failure always occurs during cooling and never during 
heating”. 

Although the thermal cracking test was an important 
means of evaluating wheels it represented only one kind 
of service conditions. Wheels are often subjected to long 
steady brake applications as on mountain grades. Medium 
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APPLICATIONS TO PRODUCE A THERMAL CRACK I” LONG 
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Fig. 8—Variation in thermal cracking resistance with carbon content 
of fine-grained and coarse-grained wrought-steel wheels as determined 
by brake application on the wheel testing machine 


pressures are often used to reduce speed. This is generally 
considered less severe than stop applications, but it was 
necessary to study the effect on the testing machine. 

As with the development of the thermal cracking cycle 
many different combinations of brake pressure, speed, 
and time of application were tried in working out a suit- 


able dragging-brake cycle. One of the main problems was | 


to regulate the severity so as to get the most heat pene- 
tration into the rim without wearing away the shoes too 


rapidly or causing undue welding of brake metal on the _ 


‘tread. Two different cycles were developed : a light drag 


and a long light drag test. Details are given in Table II. 

It was found that stresses built up faster in the wheel 

with dragging brake than with thermal cracking appli- 

cations. This is doubtless due to the difference in the 

amount of heat developed and the longer time for it te 

penetrate throughout the entire rim in the case of the 
Continued on page 353) 


CRACK LENGTH -INCHES 


NUMBER OF BRAKE APPLICATIONS 


Fig. 9—Rate of growth of thermal cracks as related to carbon content 
of wrought steel wheels 
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Timken Roller Bearings on 


< Union Pacific Stock Cars 


THE 300 Union Pacific stock cars, scheduled to be thor- 
oughly reconditioned and equipped with Timken roller 
bearings for high-speed service, as announced in an equip- 
ment news item in the May Railway Mechanical Engi- 


A conventional freight-car 
truck equipped with Timken 
roller bearings 
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neer, will be painted the familiar U. P. streamliner colors 
of canary yellow with bright red lettering and used in fast, 
non-stop Diesel-operated freight service between Salt 
Lake City, Utah, and Los Angeles, Calif. 


This new manifest stock service will reduce the west- 
bound schedule more than 40 per cent by eliminating a 
stopover at Las Vegas, Nev., for water and feed. With 

_ this service in effect, the Union Pacific will be in a posi- 
tion to transport livestock, nonstop from Salt Lake City 
to Los Angeles in about 32 hr. instead of the usual 
schedule of 58 to 60 hr. In other words, practically 
passenger-train schedules will be provided for the delivery 
of livestock. 

The higher ‘freight train speeds will be made possible 
largely by the use of roller bearings which eliminate 
speed restrictions, as far as journal bearings are con- 
cerned, and also practically eliminate the possibility of hot 
boxes and other journal troubles. In addition, the roller 
bearings will reduce starting resistance about 90 per cent. 


Work Done on the Cars 


The 300 stock cars to which roller bearings are to be 
applied are 40-ft. cars, having an inside length of 40 ft. 
6 in., inside width of 8 ft. 10 in. and inside height at eaves 
of 9 ft. 414 in. These cars were converted from box cars 
in 1938, have steel underframes, steel ends and steel roofs, 
and are equipped with AB brakes and power hand brakes. 

The cars are now being conditioned for high-speed 
service by making necessary repairs to the underframes, 
replacing defective side slats, and applying all-steel riveted 
roofs to such cars as were not equipped previously. 

Of these cars, 250 will be double-deck with the upper 
deck located 5 ft. 4 in. from the floor. This will permit 
handling either single-deck loads of cattle on the lower 
deck, or the double-deck loading of sheep or hogs. Fifty 
cars will be single deck. i 

In addition to finishing the car sides in Armour yellow 
with red lettering thè color scheme calls for ends and 
roofs painted aluminum. The aluminum-painted roofs 
are expected to reflect the sun’s rays to a certain extent 
and thus reduce the heating effect on stock being shipped. 

These cars are equipped with 514-in. by 10-in. journals 
and trucks having springs arranged for 80,000-lb. load, 
with a load limit of 90,000 lb. Upon receipt of roller bear- 
ings, the trucks will be conditioned, new bearings applied 
and conventional spring snubbers conditioned or replaced 
as necessary. 
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The double-deck cars weigh approximately 45,800 1b. 
and the single-deck cars average about 45,000 Ib. 


Roller Bearing Application 


The Timken roller bearings used in these stock cars 
are included in enclosures of special design, as shown in 
the illustrations. In order to utilize existing side frames, 
with the original friction-bearing journal boxes cast 
integral, a slight modification of the side frame is neces- 
sary. This consists simply of removing the dust-guard 
retaining webs at the back end of the friction-bearing box. 

Two single-row Timken bearings are used in a roller- 
bearing enclosure, the top of which is designed fo simulate 
the wedge of the friction bearing. The Timken bearing 
enclosure has recesses cast on the sides, corresponding to 
side-thrust lugs on the inside of a friction-bearing box, 
in order to take transverse loads and hold the wheels in 
proper relation to the truck frames. 

The U. P. has three car sets of these roller bearings 
applied at present and delivery of the 300 car sets of 
bearings and boxes is expected to start this month. 


I. C. Day Train 


(Continued from page 341) 

section seating 10, a 16-ft. kitchen and a 614-ft. stew- 
ardess’ compartment, fully equipped. The range and 
steam-tables in this car also are propane-gas operated. 
All kitchen refrigerating and cooling equipment in this 
car is General Electric mechanical type. The same high 
order of decorative treatment is used in this car as in 
the diner. All diner and diner-lounge chairs were sup- 
plied by Beck & Blatchford. 

The observation-tavern-lounge car is 8014 ft. long and 
weighs 145,000 lb. The 2814-ft. lounge section seats 27. 
The 14'%4-ft. tavern section comes next and is highly 
colorful and decorative with a canopy over the bar and a 
unique quilted effect in the full top-grain saddle-finish- 
leather frieze board, wainscote, bar front and canopy. 
K. & F. blue-tone murals add greatly to the interest in 
this part of the car. 


Timken roller-bearing enclosure applied to a journal (left) and inserted in the conventional journal box (right) 
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The observation section is 29 ft. long and seats 21. 
The decorative treatment features a light yellow ceiling, 
Hardwood veneer frieze board and wainscoting, light 
blue pier panel, pearlescent Formica window capping 
and table tops, blue draperies and Venetian blinds, 
Goodall red fabric seat covering, blue floor carpet and 
General Fireproofing chairs and settees. General illu- 
mination is supplied by a continuous fluorescent ceiling 
trough, the same as in the lounge and tavern sections. 
The decorative and color treatment in this and all other 
cars of the City of New Orleans was developed by the 
Pullman-Standard color and design department. 

Electric power for lighting and other purposes, exclu- 
sive of air-conditioning, is supplied by Safety 10-kw. 
body-hung generators with Spicer mechanical drive from 
the truck wheels. Safety motor alternators take 64-volt 
a.c. power and delivers it as 120 volt a.c. for use in the 
fluorescent lights. Car batteries are of the Exide-Iron- 


clad type. 
Six-Wheel Trucks Rebuilt 


Six-wheel trucks for railroad-built cars of the new 
train are of the double-bolster type, with bottom equal- 
izers, elliptic bolster springs and coil equalizer springs. 
They were equipped originally with friction-type bear- 
ings and with American-type clasp brakes. The brake 
cylinder was body hung and the brake rigging was de- 
signed for conventional braking of 90 per cent in full 
service and 112 per cent in emergency. 

For service in the City of New Orleans, Timken roller 
bearings were applied to special 514-in. by 10-in. axles 
having the same journal centers as the original 5-in. by 
9-in. axles. The American clasp brakes were brought 
up-to-date by adding the A. S. F. Simplex unit-cylinder 
feature. In other words, truck-mounted brake cylinders 
and slack adjusters were applied. For this purpose, spe- 
cial castings were developed which are holted to the 
truck frame. Since the cars are now designed to brake 
at 187 per cent in full service and 250 per cent in emer- 
gency at high speed, it was necessary to strengthen the 
clasp brake rigging and to reinforce the truck frame 
to withstand the forces generated by these high braking 
ratios. The steel wheels used in these trucks are ma- 
chined with cylindrical treads. 


Testing 
Wrought Steel Wheels 
(Continued from page 350) 

drag test. Fig. 7 shows the rate of increase of stress with 
different braking cycles. The stress values plotted are 
the highest stress measured on the plate of the wheel. 
These were usually in compression in the radial direction. 

In order to re-enact wheel failures on the test machine 
the thermal cracking cycle was applied until one or more 
thermal cracks were caused to grow across the tread of 
the wheel. The light drag test cycle was then applied until 
the longest crack grew through the rim or at least one 
inch over the edge of the front rim face. This sometimes 
resulted in the development of more than one large crack. 
The method was modified and now the thermal cracking 
cycle is discontinued as soon as at least one crack is one 
in. long. The light drag test cycle is then used to cause the 
crack to grow across the tread. If the wheel has not rup- 
po up to this point, long light drags are applied until 
it does. 

This procedure reproduces the sequence of steps that 
occasionally leads to a wheel failure in service. A wheel 
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which failed after such a testing cycle is shown in Fig. 2. 
A comparison with the wheel in Fig. 1 which failed in 
service shows how well the testing procedure duplicates 
service conditions. 

If several large thermal cracks form and grow through 
the rim the effect of the built-up stress is divided between 
them. Failure on the testing machine then requires more 
drag test applications than otherwise. To avoid this vari- 
able an alternate procedure has been used. A saw-cut is 
made halfway through the rim and a tight shim is fitted 
in it. No thermal cracking cycles are applied because the 
saw-cut simulates a deep crack. Stresses resulting from 
the drag tests are concentrated at the base of this saw-cut. 
The advantages of avoiding the effect of multiple cracks 
is somewhat offset by the fact that the saw-cut is not the 
same, either in sharpness or in depth as a thermal crack. 
It therefore does not represent service conditions as well 
as the first method. Both methods are being used and 
more data are needed to determine which is preferable. 


Results 


Presentation of results is confined to a few illustrative 
examples as a full discussion would exceed the scope of 
this paper. The stress build-up plotted against brake ap- 
plications in Fig. 7 is the highest measured stress in the 
plate or web of the wheel. This was generally a compres- 
sion stress in a radial direction. 

Resistance of wheels to thermal cracking is influenced 
by chemical composition and heat treatment. The effect 
of carbon on the susceptibility to thermal cracking is 
shown in Fig. 8. The greater resistance of the lower 
carbon wheels to thermal cracking is now recognized by 
both wheel manufacturers and railroad users.4 The dif- 
ference between fine- and coarse-grained steel is also illus- 
trated by these data. This is believed to result from the 
faster rates of transformation, hence reduced tendency for 
martensite formation, of fine-grained steels. 

Rate of crack growth is as important a characteristic 
as the resistance to formation of the first thermal crack. 
If a crack grows rapidly there is less opportunity to dis- 
cover it by inspection and to remove the wheel before it 
becomes dangerous. Rate of crack growth as related to 
carbon content is showa in Fig. 9. 

The rate of stress build-up does not vary with composi- 
tion or method of heat treatment, but different kinds of 
wheels differ in resistance to failure by drag testing. The 
latter doubtless depends on a number of factors such as 
design, composition, and method of heat treatment. Some 
of these are still being investigated. 


Conclusions 


1. Increasing severity of railroad operations has made 
it necessary to provide means for testing wrought steel 
car wheels under simulated service conditions. Only a 
small percentage of wheels fail in service ; yet an examina- 
tion of a number of these indicated that the heat from the 
brake shoes cause a structural transformation of the tread 
surface and builds up internal stresses that lead to the 
formation of thermal cracks and occasionally to complete 
rupture of the wheel. 

Various cycles of brake applications and cooling 
have been developed to reproduce thermal cracking and 
plate failure of wheels in a manner similar to the rupture 
of occasional wheels in service. These testing procedures 
have been applied to the study of some of the variables 
in wheel manufacture. Much useful information has been 
obtained and this is already reflected in improvements in 
wrought steel wheels to meet the more exacting require- 
ments of modern high-speed trains. 

4A. S. T. M. Standard Specification for multiple wear wrought steel 


wheels A 57-46 provides three carbon ranges to meet various service 
conditions. 
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EDITORIALS 


Car Economics 

A number of points bearing on the economics of rail- 
way car design and utilization, brought out in a paper 
by L. K. Sillcox, first vice-president, New York Air 
Brake Company, at the recent A. A. R. Mechanical 
Division Convention at Atlantic City, seem worthy of 
special emphasis. In the case of passenger equipment, 
for example, -attention was called to the fact that, in 
spite of intensive efforts to reduce car weight, the 
trend of unit weight per passenger carried is upwards. 

Twenty years ago a coach weighing 130,900 Ib. 
seated 84 passengers, whereas, a coach built in 1945 or 
1946 and weighing 121,000 lb. may seat 56 or less. The 
indicated increase in weight per passenger in this case is 
600 Ib., or 38 per cent, as compared with a weight re- 
duction of 7.5 per cent. With three 56-seat cars 
required to perform the transportation service possible 
with two 84-seat cars, it is obvious that railroads must 
now haul 181,500 Ib. of dead weight for each 84 pas- 
senger seats as compared with 130,900 Ib. in the 1920’s. 
The value of lightweight equipment in railway passenger 
service is generally appreciated, but one question as yet 
unanswered is, how far can the railroads afford to 
depart from their primary role as the most efficient and 
economical means of mass land transportation by giving 
luxury service to a relatively smaller number of indi- 
vidual passengers. 

With the first cost of new equipment two or three 
times that which it displaces, the paper referred to 
stated that such equipment must be used intensively. 
This can be done only by remedying conditions which 
are responsible for failures and delays, or otherwise 
hold equipment out of service, an important by-product 
of this work being reduced maintenance cost. Among 
other causes of train delays, the following are list:d in 
their order of importance: Hot bearings, foundation 
brake gear. failures, stuck brakes, coupler and draft 
gear defects, air-hose failures, wheel defects and broken 
piping. 

The preceding list gives hot bearings as the most 
common single element in train delays and hence a 
difficult hurdle in the railroads’ attempt to get maxi- 
mum service miles per month and hence a high degree 
of utilization. Roller bearings contribute substantially 
to overcoming this difficulty in passenger equipment 
and undoubtedly would perform the same service on 
freight equipment if some means could be found to apply 
and finance them on a national basis. Like investments 
in lightweight freight cars, however, desirable progress 
cannot be expected until car owners are compensated 
equitably for expenditures on equipment which may be 
off the home road lines most of the time. The entire 
problem needs study on a national basis. 
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In connection with other items in the list of causes 
of train delays, original design is of major importance, 
also a material specifications and the thoroughness with 
which inspection and repair work is carried out. Atten- 
tion to all of these details in a carefully developed 
program of preventive maintenance will do much to 
give increased utilization of railway equipment and 
better service at less cost. 


Selecting Cars 
For Heavy Leads 


Next to standardizing rules governing the condition 
of freight cars acceptable in interchange service, one of 
the most important contributions of the A. A. R, 
Mechanical Division, has been the aggressive steps 
taken to secure heavier loading of individual freight 
cars in the interest of efficiency and especially the load- 
ing of cars adapted to their respective commodities and 
in suitable condition to carry these commodities safely 
and quickly to destination. 

Associated with the latter objective is the question of 
how to make sure that cars with heavy concentrated 
loads can be operated without accidents and delays en 
route. No later than May 1, Secretary A. C. Browning 
called attention: to this matter in a circular letter con- 
taining a number of specific suggestions for improved 
practice which undoubtedly need prompt attention and 
appropriate action to overcome present difficulties. 

Current, as well as past, experience indicates the very 
real probiem which confronts railroads in transporting 
heavy concentrated commodities such as copper, lead, 
zinc, etc., in the form of bars and slabs. Serious acci- 
dents have been reported due to such commodities fall- 
ing through freight-car floors onto the tracks, and in 
other instances the heavy lading has shifted causing 
failures due to uneven distribution of the load. 

Reports covering these accidents and near accidents 
indicate a number of primary causes. In some cases, 
floor defects exist before cars are loaded. In others, 
structural members of the cars which support or rein- 
force the floor are weak. The lack of suitable floor 
reinforcement in places where needed between the center 
and side sills is another cause; also floor defects caused 
by shippers’ use of heavy lift trucks. Still another factor 
is the insecure locking and bracing of load units which 
permit them to become loose and shift under vertical 
vibration and shocks incident to normal freight-train 
operation. 

Remedial action suggested by the A. A. R., Mechani- 
cal Division, includes first the assignment of cars for 
this particular kind of loading by inspectors or super- 
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visors who have a full knowledge of the commodity to 
be loaded, as well as car construction, loading and brac- 
ing methods. Close inspection to detect indications of 
possible failure of floors and floor supports before the 
jailure occurs is of primary importance. More detailed 
supervision of loading practices and methods of block- 
ing and bracing loads at the point of origin is indicated ; 
also the application of substantial floor supports to as 
many cars as possible between the center and side sills 
and extending the full length of the car. Instructions 
covering this strengthening of car floors and supports 
have been covered by previous circular letters issued by 
the A. A. R. Mechanical Division. 


Manning the 
Electric Shop 

` Electrical repair shops for Diesel-electric locomotives, 
as they are growing up about the country, are all similar 
in many respects but no two are alike. The points of 
difference are made up in part by preferences of indi- 
vidual shop operators, but rather more by operating 
conditions. If a railroad operates switchers only, the 
shop operator has requirements which are quite dif- 
ferent from those on a railroad which operates road 
power, If his operation is restricted to a relatively small 
area, his needs differ materially from those on a rail- 
road with long lines. If he is remote from manufac- 
turers’ repair shops, he must have more complete facil- 
ities of his own. If his needs are small, or if he lacks 
skilled operators, he will probably decide to have all 
his motor and generator winding done outside. 

In any case, the shop operator must decide what 
facilities and machinery to have in his shop and must 
determine to what extent to man the shop. With the 
growing use of Diesel-electric locomotives, it seems 
obvious that the facilities should be adequate to allow 
ior future expansion. In other words, the shop should 
he equipped to do more of the work he has decided to 
perform in his own shop. 

The case for manpower is a little different. In spite 
of all efforts the shop operator may imake to maintain 
shop schedules, there will be peaks and valleys in the 
work requirements. There will be times when there is 
much work to do and other times when there is little. 
It his manpower is just enough to take care of average 
requirements, he will get behind when there is much 
work to do. If his manpower is sufficient to take care of 
peak loads, he will promote inefficiency in his shop. 
If there are just men enough to fulfill minimum require- 
ments, he will be unable to do all the work that must 
be done. 

Considered by itself, the latter situation is ridiculous. 
But if the railroad shop operator is willing to concede 
the advantages offered by outside shops, this is an 
ideal situation. If he has a staff sufficient to meet 
minimum requirements, and sends the remainder of the 
work out to the manufacturers’ repair shop, he is as- 
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sured that he will always have a steady flow of work 
through his own shop. Such an arrangement will also 
permit of getting work done in minimum time and will, 
therefore, reduce the number of spare motors and gen- 
erators he must carry to assure uninterrupted opera- 
tion of locomotives. It might appear that if the out- 
side shop must handle peaks only, it must work in- 


efficiently and, therefore, be obliged to charge high 
~ prices for repair work. But they can enjoy at least 


a reasonably smooth flow of work if they serve several 
railroads. The different railroad peaks would seldom 
occur simultaneously, and this circumstance, together 
with their doing other than railroad work, should cause 
a diversity which would enable them to maintain uni- 
form schedules. Competition between the shops, too, 
should be a healthy influence. It may be that some 
roads may prefer to keep all responsibility for work 
standards within their own shops, but it would scarcely 
appear that this would be a sufficient reason to com- 
pensate for the advantages of having the outside shop 
take care of peak load requirements. 


Diesel 
Identification 


Now that frequent reference must be made to Diesel 
locomotive types there is a definite need for a simple 
classification system that will identify the arrangement 
and function of each wheel in any design of this kind 
of motive power. Several systems have been devised 
for classifying locomotives but most of them were 
developed specifically for describing the wheel arrange: 
ments of steam locomotives. 

All of the steam-locomotive systems have their pro- 
ponents but none have been more generally used than 
the one developed by F. M. Whyte. Using numerals 
separated by hyphens to designate wheel groups, the 
Whyte system is a simple method for classifying steam 
locomotives by types. When a steam locomotive is re- 
ferred to as a 4-8-4 the numerical symbols convey clear- 
ly that the locomotive has three wheel groups, the first 
being a four-wheel leading truck, the second composed 
of eight driving wheels and finally, a four-wheel trail- 
ing truck. As all steam locomotives have wheel groups 
in which each wheel in each group is identical in size 
and function to every other wheel in that group, the 
system was both flexible and adaptable enough to iden- 
tity within rather close limits any design of that type of 
motive power. 

The Whyte system, however, is not as descriptive 
when it is used to classify a Diesel locomotive because 
this type of motive power may have both idling and 
driving wheels in the same wheel group. Of the sys- 
tems now developed, the Continental appears to be the 
one that would serve best to describe the Diesel. In 
this system numerals and capital letters are used, re- 
spectively, to designate idling axles and driving axles; 
the letter A indicating one driving axle, B, two driving 
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axles, C, three driving axles, etc. A plus (+) sign 
indicates an articulated truck connection. 


Thus, a locomotive with two non-articulated six- 
wheel trucks and having two driving axles on the out- 
side of each truck with an idling axle in between would 
be designated an 0-6-6-0 by the Whyte system and an 
A1A-AIA by the Continental. A Diesel with two four- 
wheel trucks with all axles driving would be a B-B type 
using the Continental system. A Diesel with a two- 
axle guiding truck at each end and two four-axle articu- 
lated driving trucks with a motor on each axle would 
be a 2-D+ D-2 type. 

Here is an opportunity to adopt a classification svs- 
tem for the Diesel that would avoid a great deal of con- 
fusion. Although a bit.more complicated than the sys- 
tem used to designate steam locomotive types, the Con- 
tinental system is the best one devised so far for the 
purpose. It is brief and more descriptive. 


Two Shows For 
One Admission 


Now, with the “big show” at Atlantic City behind us, 
the men of the mechanical departments of American 
railroads can concentrate on the job of preparing for 
the Allied Mechanical Association meetings at Chicago 
in September. The sessions of the A. A. R. Mechanical 
Division, which have just been concluded, bore many 
evidences of the influence of the work of the so-called 
minor mechanical associations. This is as it should be 
for the great part of the personnel of the minor associa- 
tions is made up of the men who are out on the firing 
line living with the equipment the design and mainten- 
ance standards of which are established by the Mechani- 
cal Division. It is but logical that the experiences of 
these supervisors with the difficulties of inspection, 
maintenance and servicing should reveal whatever weak- 
nesses there may be in equipment and place them in a 
position to make suggestions to the Mechanical Divi- 
sion for revision of standards. 

Since the resumption of the meetings of the Car De- 
partment Officers’ Association, the Master Boiler 
Makers’ Association, the Locomotive Maintenance Offi- 
cers’ Association and the Railway Fuel and Traveling 
Engineers’ Association in the years immediately preced- 
ing the war, these groups have made outstanding prog- 
ress in the quality and character of the individual papers 
and committee reports that make up their programs. 


Even at this early date, so much of the work of many of | 


the committees of the four associations has been com- 
pleted that we are able to say, without fear of contradic- 
tion, that the meetings to be held at the Hotel Sherman, 
September 15 to 18 inclusive, will probably be the most 
educational and productive meetings of these groups 
ever to be held. There are innumerable problems of 
great consequence that must be considered in the com- 
ing months and there is no better way for any railroad 
supervisor to find help in the solution of these problems 
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than by his being in attendance at these conventions. 

An added attraction this year is the first Machine 
Tool Show to be held for several years, from September 
17 to 26 at the Tucker Corporation Automotive Plant, 
Chicago. Many railroads, in assigning men to go to 
the Chicago conventions have allowed additional time 
and made plans for their men to see the exhibits and 
to attend the technical sessions of the Machine Tool 
Show and the Machine Tool Congress. The railway 
supply manufacturers who will participate in the exhibit 
at the Hotel Sherman, as well as the machine tool 
builders in whose products railroad men have an inter- 
est, will make heavy expenditures to build these exhibits 
for the benefit of the industry. It is to be hoped that 
supervisors, representing railroads from all parts of 
North America will take advantage of this opportunity. 


Keeping Motive 
Power on the Go 


Elsewhere in this issue appears the first part of an 
article describing enginehouse maintenance procedures 
on the New York Central's Niagara-type locomotives, 
which have been making an enviable record in high 
mileage and reliability of operation. A glance at the 
chart of the movements of six test locomotives for the 
month of October, 1946, shows what can be done when 
close attention is paid to getting locomotives in and out 
of the enginehouse. It shows further that there is no 
inherent reason why a good steam locomotive cannot 
run long distances virtually every day of the month 
without being taken out of service or held up in the 
enginehouse while awaiting its turn for repairs. 

Of utmost importance in the attainment of high 
mileage for any type of power is keeping it on the roac. 
A locomotive sitting in an enginehouse makes no mile- 
age. It is only common sense to give priority routing 
to the best locomotives to enable them to do the great- 
est possible share of train hauling. New locomotives 
should not be made to wait their turn for entrance into 
the enginehouse or for repair work to be done upon 
them after they are in. 

The assignment of manpower is likewise important. 
With a given amount of repair work to be performed. 
the more men that can be assigned to a locomotive, the 
fewer the required hours will be to complete the job. 
By assigning a sizeable number of men to the latest 
power, the modern locomotive will be dispatched quick- 
ly and enabled to perform additional revenue service. 
without adding to the total number or cost of the serv- 
icing man hours. Whether this penalizes second-class 
power or not, by delaying their turn for work to be 
done, is not of primary importance. The important 
consideration is that almost without exception modern 
power will do a given job better and cheaper than older 
power, and therefore every step taken to increase their 
share of the total traffic moved is a step toward greater 
economy of operation. 
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Milwaukee 


Passenger Truck Shop 


Space for the new Milwaukee passenger truck shop, 
referred to in the May Railway Mechanical Engineer, 
was found between the old coach shop and another 
general shop building. This space is slightly over 
54 ft. wide by 455 ft. long. A pre-cast, monitor-type 
concrete roof was constructed over this area” with the 
lower chords of the roof trusses located 18 ft. 10 in. 
above the concrete shop floor in which two longi- 
tudinal tracks, spaced 16 ft. on centers, extend to 
within 50 ft. of the west end wall and 40 ft. of the 
east end of the shop. 

Both end walls, which close the space between the 
two old shop buildings, contain large areas of glass 
and, in conjunction with two large panels of roof 
windows extending the full length of the shop, give 
exceptionally good lighting conditions during the day- 
time. Artificial light when needed is supplied by three 
tows of overhead reflector-type lamps suspended from 
the roof framing, which also supports the unit-type 
heaters used in heating the shop. ` 

The shop is served by a 15-ton overhead traveling 
crane which is operated either from the usual cab or 
by push-button control from the shop floor and moves 
on rails 14 ft. 4 in. above the shop floor. This crane 
runway, details of the roof construction and excellent 
daylight conditions in the shop are shown in one of 
the larger illustrations which also shows in the fore- 
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ground a Whiting press especially designed for remov- 
ing and reapplying truck bolster springs. 

At the east end of the shop a low-roof brick exten- 
sion to the building gives space for three 40-ft. wash 
tracks on one side of the doorway and an 11-ft. by 
40-ft. paint-spray booth on the other side. The spray 
booth is equipped with an exhaust fan of large capacity 
with exhaust pipe extending directly up through the 
low roof to a height sufficient to dispose of paint spray 
fumes safely. The floor directly under the trucks being 
sprayed consists of a steel grating over a partially 
filled water pan which collects surplus paint and avoids 
the necessity of periodic scraping of paint accumulations 
from the floor as ordinarily required. Electric lights 
in this spray booth are vapor proof and enough of them 
are provided to assure clear visibility. The exhaust 
fan keeps air in the spray booth in suitable condition 
for working at all times. 

One of the illustrations gives a view of the truck 
shop practically full of trucks in various stages of con- 
struction. It is intended eventually to assemble the 
trucks on a straight-line basis, but for the present, 
owing to local conditions, each truck is completed at 
the spot where the truck frame is originally placed 
on suitable blocks. 

Two machines which greatly facilitate work in the 
truck shop include, as shown in the illustrations, a 
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A low brick extension on the 

east end of the truck shop 

houses wash tracks and part 
of the paint-spray booth 


Work in progress on two 
tracks of Milwaukee passenger 
truck shop 


Truck-squaring jig which does 

much to increase production 

and accuracy in truck-assem- 
bly work 
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The squaring jig with two pairs of mounted wheels in place 


truck-squaring jig which speeds production and in- 
creases the accuracy in assembling trucks, and the 
Whiting spring press already mentioned. The squaring 
jig is exclusively a Milwaukee development and the 
spring press, also a Milwaukee design, utilizes power 
units furnished by the Whiting Corporation. 

The truck squaring jig, clearly shown in one of the 
illustrations, consists of two 20-in. I-beams, 10 ft. 
long, spaced 5 ft. 114 in. on centers, and three cross 


I-beams of the same size, spaced 3 ft. 6 in. on centers, . 


all of these beams being cut out at the ends as re- 
quired and welded into a rigid square foundation struc- 
ture. The jig is placed over one of the tracks in the 
truck shop but, as a self-contained unit, does not 
necessarily have to be bolted or otherwise secured to 
the shop floor. 

Four wheel-positioning V-blocks are installed one 
at each corner of the jig, the nearer pair being fixed 
in position by welding to the I-beam flanges as illus- 
trated. The other pair of V-blocks BB, at the further 
end of the jig, are movable by means of enclosed racks 
and gears, mounted on a 2%-in. cross shaft S which 
makes the jig adjustable to accommodate trucks with 
different wheel spacings by simply applying a crank 
to the squared right end of shaft S and turning it the 
required amount. As a matter of fact, Milwaukee 
trucks usually squared in this jig had either 7-ft. or 
8-ft. wheel spacings. 

All four V-blocks are positioned on the jig so that 
when they support two pairs of mounted car wheels 
the axles are accurately parallel. To assure accurate 
\-heel alignment and a square truck, wheels at the left 
ère pulled up against positioning plates PP by lever 
operation of 2%-in. pipe L which is supported in three 
brackets welded to the cross I-beams, as shown, and 
equipped with a cam or finger at each end (one shown 
at C). When pipe P is revolved, these two cams bear 
against the inside faces of wheels on that side of the 
Jig and force the entire wheel assemblies to the right 
until stopped by positioning plates PP. This opera- 
tion is better indicated in the illustration which shows 
two pairs of mounted wheels in place on the jig. 

The use of this jig as described, therefore, holds “the 
wheels accurately positioned with regard to wheel 
spacing and squareness. Mounted wheels are placed 
on the jig with roller-bearing journal baxes in place 
and the first operation in assembling the trucks is to 
gauge the journal boxes and either grind the pedestal 
bearing surfaces or apply new wear plates to give 
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standard width and equal spacing from the dowel pin 
holes. The equalizer housings are then gauged and 
ground or shimmed to standard and applied with the 
shop crane on the journal boxes. An immediate check 
is obtained on previous work if the equalizers go over 
the journal boxes and fit with less than e in. play 
on either side of each box. 

The truck frame is then applied with wood -blocks 
1434 in. high in the equalizer coil spring seats which 
support the frame at normal working height. The truck 
frame is squared with the equalizers longitudinally 
and laterally and the frame is held with wedges be- 
tween the equalizer and frame and between the frame 
and wheels so that it cannot move. 

The bolster is applied, resting on wood blocks 17% 
in. high in the bolster coil spring seats. The longitudinal 
truck anchor brackets are then put in place, lined, 
leveled off and welded. The truck and link pins are 
welded to the frame and the equalizer for lateral control. 
The slack adjuster and cylinder lever guide brackets 
are properly positioned by spot welding. All rubber 
bushings and pads on the positioning rods are removed 
and the truck taken out of the jig and placed on the 
welding track where welding operations are completed. 

Equalizer coil springs are applied in place of the 
wood blocks, using the shop crane, and bolster position- 
ing bars are installed, all rubber parts being replaced 
in the truck. Vertical and lateral shock absorbers and 
brackets are applied but with one end free, to be welded 


Truck-spring press which facilitates applying and removing springs 


later after the car has been regulated, levelled and 
platform and-coupler heights adjusted. ' 

The trucks then go to the spray booth where two 
coats of truck enamel are applied, each coat requiring 
approximately four hours to dry, after which the 
trucks are placed under the cars and put on a pit in 
the coach shop where the bolster springs are put in, 
using two 35-ton Joyce hydraulic jacks. 

The truck spring press, shown in another illustra- 
tion, is constructed over a T-shape pit in one of the 
trucks, the longitudinal pit being 12 ft. long by 6 ft. 
wide by 5 ft. 11 in. deep and the cross’ pit practically 
14 ft. long by 3 ft. wide by 7 ft. deep. Entrance to 
this pit is secured by means of steps at one end. 

This press consists essentially of a heavy steel frame 
set vertically in the concrete foundation and equipped 
with two, horizontal moving beams, one shown above 
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the shop floor and the other operating in the pit be- 
neath the floor, where it can be used through suitable 
blocking to exert a lifting pressure on any desired part 
of the truck. With the upper beam moving downward, 
a squeeze can then be put between the truck spring 
plank and bolster until enough space is available for 
easy removal or insertion of bolster springs. 

Referring to the illustration, the construction of the 
press will be apparent. The vertical side members of 
the steel frame are 12-in. by 10-in. H-beams, 17 ft. 
long overall, spaced 13 ft. apart on centers and firmly 
riveted at the top to two 15-in. channels. The vertical 
H-beams are also united at the bottom by two 15-in. 
channels set in the foundation. Each lifting beam is 
a 12-in. by 12-in. H-section, actuated by a 20-hp. 220- 
volt motor, double screws and jacks, supplied by the 
Whiting Corporation and installed as illustrated. The 
total travel of each beam is about 3 ft. and it moves 
at the rate of 6 in. per min. 

One of the illustrations shows how the press is used 
to move elliptic springs from a six-wheel passenger car 
truck which is seen lined up in the press. Blocks are 
applied on the bottom lifting beam and run up to the 
spring plank to take the load off the journals. An- 
other set of blocks is applied on the bolster ends and 
the top lifting beam is run down until it bears on the 
bolster. Further movement in this direction compresses 
the elliptic spfings about 2 in. Spring bands or clamps 
are applied to keep the springs compressed and wedges 
put in place to hold the clamps. The top beam is 
raised slightly and the bottom beam lowered to clear the 
brake rigging, the truck pushed forward to the other 
bolster position, and the operation repeated. 

In the case of coil-spring trucks the truck is run 
under the machine until the center is in line with the 
lifting beams. Blocks are then set on the side bearings, 
the top beam brought down in contact with the blocks 
and rail sections removed. Then 10- to 12-in. blocks 
on the bottom beam are brought up in contact with 
the spring plank and raised until the swing hangers 
can be removed. The bolster is then secured in the 
truck frame so it will not drop out when the spring 
press is removed. The bottom beam is lowered about 
24 in. until the coil springs can be removed. Reverse 
operations are followed in re-applying the springs. 


Brake Valve 
Concentricity Gauge 


To check the concentricity between the brake valve main 
. service piston guide of the service portion and the outer 
bushing in the service portion cover, a gauge has been 
designed and built by the shop forces of the Reading, Pa., 


“Go” gauge for checking diameters and concentricity of brake valve 
service and emergency portions 


360 


shops of the Reading. This gauge consists of a finely 
machined cylindrical rod to fit the piston guide. Over 
this rod fits another cylindrical member which checks the 
diameter of the outer bushing and the concentricity of 
this bushing with the piston guide. To use this gauge the 
small rod is inserted into the guide bushing. If the casting 
is satisfactory in diametrical dimensions and concentricity, 
the larger rod will slip into the outer bushing. 

The purpose of this gauge is to note any distortion of 
the cast-integral bushing which might have resulted from 
distortion of the cover and which would cause the slide 
valve to lift off of its seat. This “Go” gauge is also suitable 
for checking the cover on the emergency portion. 


Removing Bulges in 
Welded Passenger-Car Sides 


The Canadian National is using a water-ring heater to 
remove bulges caused by welding of passenger-car side 
The water-ring heater consists of a circle of 


sheets. 


Removing a bulge in a welded passenger-car side at the Canadian 
National’s Point St. Charles shops—Better use is normally made of the 
goggles; they were raised momentarily while the picture was snapped 


¥-in. pipe about 5 in. in diameter, in which are drilled a 
number of M &-in. holes, and an oxy-acetylene torch 
clamped to the ring. 

In operation, streams of cold water are directed onto 
the steel plate and, at the same time, the torch flame 
heats a small area of the plate in the center of the water 
ring to a red heat. The heated portion of the plate 
expands and, being constrained by the surrounding 
metal cooled by water, it is crushed in the area subjected 
to the red heat. When cooled, the portion that was 
heated pulls on the surrounding metal in contracting 
and tends to remove the bulge and straighten the plate. 
A succession of local heats, depending in number on 
the area and depth of the bulge, are applied. 
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At the Glenwood wheel shop of the Baltimore & Ohio the 
finished wheel pairs may be loaded inside the shop for ship- 
ment to other wheel-changing points on the railroad. In the 
top illustration a pair of wheels is shown being lowered on to 
a car by means of one of the overhead traveling cranes equip- 
ped with a three-ton electric hoist and using a chain wheel 
sling. At the left a machined wheel is shown on a roller 
conveyor coming from a boring mill and waiting at the turn- 
table for movement on to the roller conveyor which will take 
it to the mounting press. Above the wheel is shown a sec- 
tion of the 154-ft. motor-driven pallet conveyor which trans- 
ports the finished axles from the lathes to the mounting press. 
The illustrations at the bottom of the page show a scrap wheel 
being lifted from the wheel dolly by a jib crane with an air 
hoist (left), swung around into the wheel elevator (center), 
and raised eight feet (right) to the opening to the outside wheel 
chute. The elevator cage is powered by a 1,500-Ib. air hoist. 
[Other handling devices used at this shop were described on 
pages 78, 137 and 186 of the February, March and April, 1947, 
issues, respectively.—Editor] 
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Air-Conditioning 
Equipment Overhauled* 


In anticipation of the cooling season each year, 20 air- 
conditioning men at the California avenue, Chicago, yards 
of the Chicago & North Western, overhaul air-cooling 
equipment for passenger cars of this road. At. present 
there are about 200 of these cars, wholly owned by the 
North Western and equipped with units which go through 
this overhaul. These do not include the several hundred 
air-conditioned cars jointly owned with the Union Pacific, 
Southern Pacific and Pullman sleeping cars operated by 
the North Western. 

The units, known as Waukesha ice engines, are 
removed each fall and taken into the shop where they are 
overhauled on a production line basis and, depending upon 
their condition, given light, medium, or heavy classified 
repairs, The first includes thorough cleaning of all parts ; 
checking the propane gas engine and the Freon com- 


* From the North Western Newsliner, April issue. 


Reapplying a repaired Waukesha air-conditioning unit to a streamline 
passenger car 


Circulating Oakite cleaning solution with electric pump 


pressor ; and a complete test on the test rack. This work 
is done on all units received which have less than 500 hr. 
of service. 

Medium repairs consist of the same work done in light 
repairs plus grinding valves. This attention is given to all 
Waukesha units received at the shop which have over 
500 hr. of service. 

Heavy repairs, which consist of complete dismantling 


of unit, renewal of rings, pistons, bearings, etc., are done | 


only when authorized by supervisor. No time limit is 
set for this class of work as general performance, oil con- 
sumption and conditions under which units operate 
greatly vary time limit for heavy overhaul. 

The overhaul line is set up on an eight-position basis for 
the repair of air-conditioning units. Two additional posi- 
tions on a separate line\are used for repairing engine- 
generator units, which also are overhauled on a semi- 
annual basis, with three men assigned to this work. 


C . 
Left: Removing engine radiator—Center: Checking control box of ice engine—Right: Test station for propane regulator, electric solenoid and 
expansion valves, also Ensign fuel regulating valves 
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Special shop equipment used in overhauling the Wau- 
kesha ice engines includes eight four-wheel dollies on a 
narrow-gauge track for supporting the engines and mov- 
ing them from one position to the next; an overhead 
mono-rail and one-ton electric hoist which serves the 
complete assembly line, and test plant equipment, includ- 
ing a regular passenger car set-up for testing all equip- 
ment after it has been repaired. 

At present the mono-rail hoist is used to place engines 
on their sides on the dollies for ease of working, but a 
jig now under construction will effect further improve- 
ment by supporting the complete engine frame in such 
a way that it can be revolved and held at any angle re- 
quired for the most efficient handling of the work. 


Waukesha air-conditioning unit repair line at the Chicago & North 
Western shop 


_The sequence of operations in overhauling the air-con- 
ditioning units is as follows: Each unit is taken from the 
car and moved without manual labor by a Clark lift truck 
to the shop where the mono-rail electric hoist is used to 
mount the engine and frame on one of the dollies at the 
first position. Here the engine and radiator are washed 
with a solution of Oakite. The engine is dismantled and 
all parts removed for thorough cleaning, checking and 
repairing. 

The unit then moves progressively through Positions 
2 to 7 inclusive where repairs are made to all moving and 
operating parts of the engine and compressor. The equip- 
ment is then assembled ready for test. In case one engine 
requires heavier work than another, the mono-rail hoist 
is available to jump other units over it and thus maintain 
daily output of the shop. 

At Position 8, the unit is put on the test rack, con- 
nected to a regular passenger-car set-up, and given a test 
for four hours under low and high temperature operating 
conditions, Steam heat is used to get high temperatures 
and restricted air flow over the condenser to build up the 
high pressure side of the Freon system and work the 
engine under load. 

After satisfactory testing, the unit is removed from 
the shop, painted and either put in storage for the summer 
air-conditioning season, or applied on streamline cars 
which require air-conditioning all the year around. 

At the two engine-generator repair positions, these 
units get light repairs every six months and heavy repairs 


Railway Mechanical Engineer 
JULY. 1947 ig 


Repair bench equipment and operations 


every-18 months. This work includes grinding valves; 
overhauling and checking all automatic equipment; dis- 
mantling the generator ; checking armature field coils and 
commutator brush rigging and bearings. The units’ are 
then tested under load, charging car batteries for a period 
of three hours and checked for heating. Engine-generator 
controls are given a final check. 


Distortion Control in 
Parts Built-Up by Welding 


The problem of distortion in metal, frequently met 
when building up worn surfaces with arc welding 
where the amount of weld metal to be deposited is large in 
proportion to the parent metal, can be minimized if 
certain precautions are taken, according to General Elec- 
tric welding engineers. 

If the surface to be built up is not already worn smooth, 
it should be ground smooth. Pre-heating to unlock 
stresses is helpful, if permissible. Electrode size should 
be small, and the current kept in the midrange for that 
size to prevent excessive local heating. 

Beads should be kept thin and should be well peened, 
Only small areas should be covered between peenings. 
alternate layers should be laid at right angles. Plenty of 
pressure on the wire brush between welds will help yield 
sound metal build-up. Adjacent beads should overlap 
about 40 per cent of bead width. 


Coast To Coast PuLLMAN Service. A Pullman car service 
for coast-to-coast travelers on the so-called Washington-Sunset 
route between New York and Los Angeles, Calif., was inau- 
gurated on June 1 by the Southern, the Pennsylvania, the Atlanta 
& West Point, the Louisville & Nashville and the Southern 
Pacific. The new service provides through car advantages be- 
tween the two cities, with a sightseeing stopover at New Orleans, 
La., the participating railroads state. Westbound, the air-con- 
ditioned standard Pullmans assigned to the new service are car- 
ried on the “Piedmont Limited” from New York to Montgomery, 
Ala., the “Pan American” to New Orleans and the “Sunset 
Limited” from New Orleans to Los Angeles. Eastbound, the 
service will be provided on the “Sunset Limited” to New Orleans, 
then the “Crescent Limited” to New York. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Enginehouse Procedures on 


New York Central Niagaras 


Tue New York Central has assigned six of its Class-S 
4-8-4 type locomotives to a test program to determine the 
utilization possibilities of coal-fired steam power. The 
results of this test so far have indicated that modern, 
well-designed steam locomotives such as these “Niagaras” 
are capable of exceeding 25,000 miles a month. This is 


An adjustable rig made at the west Albany shops is used to remove 
and replace cylinder heads and for holding them while inspecting the 
cylinder interior, piston and packing 


made possible by using these locomotives on long, fast 
through runs and by keeping enginehouse time to a mini- 
mum. Both monthly boiler washes and daily inspections 
and repairs are completed between runs, all of which in 
the case of the six test locomotives arrives at Harmon, 
N. Y., from Chicago in the morning and depart in the 
late afternoon. Quarterly inspections and repairs are 
usually performed with an average out-of-service time 
of only 36 to 48 hours, during which time necessary 
work is performed on the locomotive to make it suitable 
for a service of another 60 to 80 thousand miles before 
its next quarterly inspection. 

Several factors contribute to keeping to a minimum 
the time required for all types of inspection and repairs. 
As the number of man-hours required to perform the 
necessary work are not appreciably affected by the total 
time the locomotive is under repair, there must necessarily 
be more men assigned to the engine to complete the job 
in less time. The key to the entire program for the rapid 
handling of the test locomotives lies, therefore, in an 
efficient and flexible organization of man-power. No 
special facilities have been provided at Harmon or other 
enginehouses. Other factors contributing to the rapid 
turn-around times on daily, monthly, quarterly and an- 
nual inspection and repairs include giving the test loco- 
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Part I 


This first installment of a descrip- 
tion of enginehouse maintenance 
methods covers daily and monthly 
inspections — Quarterly inspections 
will be described in a later issue 


motives priority over other power on the inbound track 
and in having available extra parts, such as spare cross- 
heads, rods, and driving wheels. Design features such 
as roller bearings, one-piece beds, extensive lubrication, 
light-weight reciprocating parts, and ample boiler ca- 
pacity have an important bearing on the ability of these 
locomotives to make long trips at high speeds virtually 
day after day without being held out of service for repairs. 


Daily Inspection 


Of primary importance in the matter of guarantecing 
the consistent completion of daily work between runs 1s 
the assignment of inspectors to the locomotive imme- 
diately following its priority entrance into the engine- 
house. By this means all inspections can be completed 
quickly and the necessary work lined up. If repairs over 


Removing the right throat steet washout plug 
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and above those usually encountered in daily work are 
required, the necessary manpower can be assigned to 
the job early enough to give the enginehouse forces an 
excellent chance of getting the locomotive in shape for 
its regularily assigned run. 

The skeleton organization for the daily inspection of 
and repairs to the machinery consists of an air-brake 
inspector and helper to make the brake system inspec- 
tion and to do minor repairs, and a machinery inspector 
to inspect all the machinery. The machinery inspector 
is followed by such workmen as it is found necessary to 
assign. The boiler gang has two hot inspectors, a boiler- 
maker and helper to inspect and make minor repairs to the 
boiler, and a boilermaker and helper to handle the in- 
spection of and repairs to the ash pan and front end. 
Where arch bricks require renewal, two boilermakers 
with two helpers and two laborers are assigned. Three 
flue blowers and two flue washers are available. 


Boiler Wash in Eight Hours 


The monthly boiler wash and inspection is normally 
completed in about eight hours in order to have the 
locomotive ready for its assigned run. Again organiza- 
tion, both in the assignment of workers and in the schedul- 
ing of the locomotive through the house, plays a key role. 
Upon being detached from its train, the locomotive is 
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routed to the ash-pit track with a minimum of delay. 
Here it receives coal and sand at the supply shed and 
has its fire dumped and its ash pan flushed on the pit. 
While this work is being done the tender and cab ex- 
terior are cleaned by hand brushes. On the way into 
the house, the running gear and the boiler jacket are 
cleaned with an automatic spray machine. Upon ar- 
rival in the house blowing down the boiler begins. 

The boiler is blown down through a 14-in. orifice to 
prevent too rapid cooling. During the cooling period 
the water level is maintained by the injector. The water 
is supplied at a temperature of 160 to 185 deg. F. un- 
til the boiler pressure drops to a point at which low 
pressure causes the injector to become inoperative. The 
total time required for blowing and cooling the boiler 
down averages from 11⁄4 to 134 hr. In the event there 
is any delay between the completion of the boiler cool- 
ing and the beginning of the boiler wash proper, the 
water is left in the boiler until the wash is about to be- 
gin to keep the scale soft. 

The boiler is washed with water at a pressure of 120 
Ib. per sq. in. and at a temperature of 120 to 130 deg. F., 
the latter being held within these limits by a thermostatic 
control valve. The time required for the actual washing 
varies from 3%4 to 4 hr. This includes removing the 
washout plugs, cleaning the grates, washing the flues, 
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Movement of the six Class S test locomotives during the month of October, 1946 
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~ and water is admitted. 


A long-handle wrench being used to remove the left forward belly plug 


and replacing the plugs. Approximately one hour is 
required to resteam the boiler. 

In resteaming the boiler, hot water alone is admitted 
until the level reaches the bottom cock of the water 
gauge glass, From this point on a mixture of steam 
When the boiler is completely 
filled with water the throttle is washed out, and the 
superheater units tested, after which the proper water 
level is restored. About one hour before the locomotive 
is to be dispatched the fire is lighted. 

A typical example of performing this work between 
runs is shown by the following log of Locomotive No. 
6012, which received a monthly boiler wash and inspec- 
tion on April 10, 1947: 

8:30 Locomotive arrived on ash pit track. 

8:35 Hostler took engine to supply shed for coal 

and sand. 


8:50 Arrived on ash pit. Began cleaning fire and 
ash pan. Began cleaning tender and cab 
exterior by hand brush. 

9:15 Completed cleaning fire and ash pan. Com- 


pleted cleaning tender and cab exterior. 
aed Running engine through automatic spray to 
clean lower part of locomotive. 


9:30 Locomotive across the turntable. 

9:40 Began cooling down boiler. e 
10:50 Completed cooling down boiler. Began re- 
moving washout plugs and arch brick. 

11:50 Completed removal of arch brick. 

12:15 Began blowing all flues. 

12:20 Started boiler wash. 

1:30 Completed blowing flues. Began washing flues. 
2:00 Completed washing boiler. ; 

2:30 Completed washing flues. 

3:45 Began replacing arch brick. 

3:50 Began filling boiler with hot water. 

4:05 Completed installation of new arch brick. 

4:10 Tested superheater units and washed throttle. 
4:30 Locomotive steamed and ready for lighting 


fire and dispatchment. 


Organization and Work Done 


To complete the boiler wash in the allotted time, the 
boiler gang is divided as follows : 

One boiler inspector and three helpers do the actual 
washing of the boiler. 

One helper cleans the tank. 5 

One helper removes the arch brick. 

One helper cleans the flues. 

Other boilermakers, helpers and laborers are assigned 
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to such work as is found necessary by the inspector. 
In addition to work required by I.C.C. rules, the 
following are the major items of inspection and repair 
performed at the monthly boiler wash and inspection: 
1—The side and back curtains and the hood are 
repaired or renewed and all unnecessary cab 
openings closed. 
2—The superheater units and steam pipes are tested 
with water pressure at approximately 150 1b. 
per sq. in. 
3—The multiple throttle is washed out. 
4—The exhaust nozzle bridge is examined, ring 
blowers and pipe lines steam tested at 15 1b. 
per sq. in. and the tips cleaned. 
5—Eccentric rods, pins and cranks are removed, 
cleaned and magnafluxed on the piston-valve 
locomotives. 
6—The front-end main rod lateral is checked. 
7—The condition of the cylinder packing is examined 
and a measurement of the packing wear is taken. 
8—Boiler checks are ground in, shut-off valves 
checked and repaired. The intermediate check 
valve of the feedwater pump discharge line is 
examined and ground in. 
9—AIll universal joints to valves in and outside of 
the cab are inspected and repaired. 

10—Low-water alarm bodies are washed out and the 
main openings reamed. After the locomotive is 
fired up the alarm is tested. 

11—The stoker distributing jets are renewed if worn 

and the hook bolts tightened if loose. The bonnets 
and stems of the by-pass valves in the individual 
jet valves are examined for wear and renewed 
or repacked as necessary. 

12—The oil is drained and changed in the cold-water 

centrifugal feedwater pump. 

13—The force-feed lubricator is operated by hand to 

make sure the pipes are open and free of leakage. 
14The grates, grate rigging, and carrier irons are 
checked for defects. 

No major change is required in the line-up of the 
machinery gang as compared with that for daily work. 
Machinists’ work required above and beyond that done 
at daily inspections consists largely of a group of small 
jobs such as grinding in boiler checks, repacking all 
cab valves, reaming the water gauges, testing the low- 
water alarm etc. For the bigger jobs, machinists with 
helpers are assigned. One pair cleans, Magnafluxes 
and inspects the motion work. Another pair removes 


Time is saved in washing the locomotive _and its running gear by the 
use of an automatic spray cleaner 


kd 


ical Engineer 
Rallway Mechanlety, 1947 


the cylinder heads and examines the cylinder packing. 
Available machinists are used to clean, flush and ex- 
amine the roller bearings. The front-end main rod 
lateral is checked with a small gauge similar to a surface 
gauge after the rod is barred over to both limits of its 
lateral travel. r 


Questions and Answers 
0n Locomotive Practice . 


By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Weight on Drivers 


Q.—On a steam locomotive, what determines the percentage 
of the total weight on the driving wheels that is to be carried 
by each pair of wheels? Why does this weight vary on the 
different pairs of wheels?—R. E. T. 


A.—As a general rule the weight on the driving 
wheels of a locomotive is distributed equally on the 
individual pairs of wheels, thus a 4-6-2 type locomotive 
having 201,000 pounds onthe driving wheels would 
carry 67,000 pounds on each pair of wheels. This does 
not hold true for the weight carried by the springs 
resting on each pair of driving wheels due to the fact 
that the dead weights will vary with each pair of driving 
wheels because of the difference in the weights of the 
wheels, crank pin and driving boxes, etc., which make up 
the dead weights. The general practice is to vary the 
lengths of the spring rigging equalizer arms located 
between the driving wheels, so that the sprung weight 
carried by each pair of driving wheels will compensate 
ior the amount that the dead weights vary and make the 
fnal distributed weight at the rail the same for all 
driving wheels. 


Minimum Vision 


Q.—On a modern steam locomotive used in passenger service 
and where the cab is located at the back of the boiler, how far 
‘ahead of the locomotive are the rails, outside the engineman’s 
vision?—F, F. J. f 


A.—The illustration shows the conditions as found 
on a modern passenger locomotive. Looking down at 
the rails, the line of vision would be from the clear-vision 
window to the front edge of the runboards, or a vertical 


To Outside of clear 
Vision Window 
The ranges of visibility on a 
locomotive 


distance of 12 + 22, or 34 inches, for a longitudinal 
distance of 50 feet ahead of the clear vision window. 
With the clear-vision window 128 + 12, or 140 inches 
above the rail, the line of vision would strike the rail 
as determined by the ratio: 


50: 34: X:140 


50 x 140 
x= = 205 ft. ahead of the clear vision window 


or 

205 — 50 = 155 ft. ahead of the locomotive. 

Looking in towards the center of the rails, the line 
of vision would be from the outside of the clear-vision 
of the runboards, or a distance of 58 in. — 49 in. = 9 in. 
for a distance of 50 ft. ahead of the clear vision window. 
With the clear-vision window 58 in. — 30 in., or 28 in. 
outside of the outside rail, the line of vision would cross 
the outside rail: : 


50:9: X :28 


50 x 28 
X= = 155 ft. ahead of the clear-vision window 


or 

155 — 50 = 105 ft. ahead of the locomotive. 

The engineer’s vision of the rail is limited by the 
front edge of the runboard and the outside rail would 
be out of the engineman’s vision for a distance of 155 
feet ahead of the locomotive. 


Gauge-Testing Bench 


The apparatus for checking gauges at the Reading, Pa., 
shops of the Reading consists of a large bench on which 
are mounted mercury columns and test gauges along with 
the necessary tubing, cocks, and other apparatus for 
mounting and checking the accuracy of service gauges. 
Four testing points are used for checking hydraulic 
machinery gauges, general-purpose gauges, tank water- 
level indicators and vacuum gauges. 

For testing hydraulic. machinery gauges there is a 
10,000-Ib. per sq. in. gauge and a 4,000-Ib. per sq. in. 
mercury column. The gauge and the column are inter- 
connected with copper tubing to provide a double check 
on the accuracy of the gauge being tested. The neces- 
sary test pressure is obtained with a pump made from 
one feed of a force-feed lubricator and driven by a hand- 
operated crank with a 1 : 3 gear ratio for easier turning. 

The assembly for testing steam and general-purpose 
gauges is similarly arranged. A 300-Ib. per sq. in. test 
gauge is connected to a 500-Ib. per sq. in. mercury column 
and the two readings compared to that of the gauge being 
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The test bench for gauges—From left to right are shown the apparatus 
for checking hydraulic machinery gauges, general-purpose gauges, tank 
water-level indicators and vacuum gauges 


checked. Pressure is applied by turning a crank which 
moves a piston through a screw arrangement. The 
movement of the piston in the cylinder tends to com- 
press the water within the cylinder into the tube and 
piping, thereby generating the pressure necessary for 
causing the gauges and column to register. 

Tank water level indicators are checked with a mer- 
cury column which is graduated in feet of water up to 
33 ft. Pressure is applied to the column of mercury 
by an atomizer. The compressed air is pumped through 
a bicycle valve and copper tubing to the base of the mer- 
cury column. At this point the pressure is retained until 
the column is read, after which it is relieved by a sepa- 
rate needle valve. 

Vacuum gauges are compared with a mercury column 
and a test gauge, both of which will register a vacuum 
up to 30 inches of mercury. The intake side of a 
bicycle pump creates a vacuum simultaneously on the 
gauge and the column and retains it until released by 
a wheel valve. 


Air Brake 
Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


535—Q.—What are the functions of this cock? A— 
To cut out the automatic brake valve and safety control 
functions on the trailing locomotive when more than one 
locomotive is used. 

536—Q.—Describe the closed position of this cut out 
cock. A.—In the closed position of the double heading 
cock, the automatic brake valve is cut off from the brake 
pipe preventing an automatic brake application, and the 
brake application piston 112 (Section C-C) is cut off 
from the safety control devices so that the safety con- 
trol features do not function. Thus the control of brake 
operation is transferred from the non-controlling to the 
locomotive controlling unit on which the double heading 
cock is open. 

537—Q.—With what special feature ts the double head- 
ing cut-out cock handle provided? A—The double- 
heading cock is so designed that it cannot be moved from 
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the closed to the open position without a pause in mid- 
position. The cock handle 36 is provided with a spring 
latch 37 which engages a lug when turning, requiring that 
the handle be pulled to compress spring 38 in order to 
clear the lug before completing the handle movement. 

538—Q.—Why is this pause provided? A.—This 
provides a short pause when cutting in the valve and 
avoids a quick reduction in pressure in the chamber on 
top of application piston 112 which would cause the 
higher air pressure below the application piston to move 
the piston and application valve 114 and cause a brake ap- 
plication. 

539—O.—Describe the positions of the double heading 
cut-out cock handle. A.—The cock is open with the 
handle down (horizontal position) and closed with the 
handle up (vertical position). 


Locomotive Upkeep 
Requires Skilled Work* 
By W. A. Paxton 


When I began working as a mechanic, 35 years ago, we 
operated small balanced valves, Stephenson valve gear, 
Westinghouse air pumps on passenger locomotives, No. 
2 New York pump on freight power, G6, B1, B2 brake 
valves and old plain triple valves, hydrostatic lubricators, 
with no guards around the lubricators and water glasses. 

As shippers demanded the movement of more freight 
and faster service, larger freight cars were built. It was 
necessary to develop larger locomotives, both passenger 
and freight. The new locomotives were superheated, 
equipped with Baker or Walschaert valve gear, fire- 
door openers, Raggonet reverse gears, LT and ET 
Brakes, and later stokers were applied. The old kero- 
sene and acetylene headlights also gave away to electric. 

As the locomotives were improved, methods of doing 
repairs were improved. Welding frames by blacksmiths 
was replaced by Thermit, then oxyacetylene and now 
electric. 


New Equipment Necessitates New Training _ 


As new equipment was added to locomotives, it became 
necessary to train mechanics to maintain this added 
equipment. The locomotive inspection law had been 
passed shortly before I began service on the railroad. It 
has been amended five times since, and makes it more 
necessary that supervisors check inspectors to know that 
they are familiar with the law and that they know what 
constitutes a defect. 

To repair a locomotive properly on its arrival after 
being coaled, it should be placed on the wash rack and 
thoroughly washed off, and have the boiler water tested as 
per instructions to determine the total dissolved solids on 
arrival so the locomotive boiler can be blown out as indi- 
cated by the test. The inspector should make daily test 
and check the locomotives for other defects, known as 
outside inspection, and then finish inspection after the 
locomotive is placed in the enginehouse or on the inspec- 
tion pit. 

When the fire is knocked, pitmen should be instructed 
to notify the foreman if there is anything wrong with the 
grates, steam leaks, or anything that should be taken 
care of that has to do with knocking fires, or herding 
locomotives. The locomotive after being taken care of at 


* Excerpts from a paper delivered before the Illinois Division Supervisors 
Club of the Illinois Central at Champaign, Ill., and printed in the Feb- 
ruary, 1947, I. C. Magazine. Mr. Paxton is general foreman of the I. C. 
at Mattoon, Ill. 
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the pit should be placed in the enginehouse with the 
throttle shut off, cylinder cocks open, reverse gear on 
center, and all air-brake equipment drained and drain 
cocks left open on all equipment and main wheels chained 
or blocked. 

Stokers, grates and ash pans are of prime importance 
in the availability program of preparing locomotives for 
service. Boiler inspectors should inspect all of these 
before the locomotive is dispatched. 

No mechanic should be expected to repair locomotives 
unless the supervisor knows that he is familiar with what 
he is assigned to do, especially work done on appur- 
tenances while the locomotive is under steam. It is the 
duty of the foreman to see that work reports are ren- 
dered on all locomotives and he should see as nearly as 
possible all jobs done and make frequent checks to know 
that when he signs the No. 1443 form, all work reported 
is repaired, or some disposition made of it. I have found 
that the inspector or mechanic will do his work right if 
the foreman is interested enough to work with him, so 
he knows what is wanted. 

Good housekeeping and good safe tools for men to 
work with go a long way toward keeping everybody in 
a good frame of mind. The use of portable cranes and 
hoists will expedite the work. 

The proper washing of boilers and cleaning of tanks, 
blowing flues, and making all other tests and repairs that 
should be done on monthly, quarterly and annual in- 
spection, will go a long way in keeping locomotives in 
service. I am of the opinion, from past experience, that 
keeping power up in good condition is much cheaper in the 
long run. This can be decided by detail cost studies. 
All jobs should be done as though they had a price tag 
on them, If this were practiced, it would lead to a saving 
in maintenance cost and locomotive handling. It is worth- 
while pointing out the effect of periodic inspection on 
repair cost per mile. Periodic inspections are performed 
on the basis of time and not mileage, therefore, the greater 
the mileage that can be performed by a locomotive be- 
tween these inspections, the less they will cost per loco- 
motive mile simply because there are more miles over 
which to divide the expense of such inspections. 


Lubrication Prevents Trouble 


Safety should always enter into every class of repairs 
and all employees should be instructed to work safely 
and keep safety a live subject. Nowhere is it possible 
to save more out-of-service time than in discovering 
poor lubrication before serious trouble is encountered. A 
great deal of help in this may be had from enginemen’s 
reports and oral reports from crews. Much can be gained 
if supervisors will meet locomotives on arrival and talk 
to enginemen and look at locomotives to see how they are 
lubricating before being moved to the wash rack. 

A supervisor should carry a book record of the different 
things that he sees or has had called to his attention, and 
what he intends to do. 

Some locomotives have a tendency to run out of square, 
and cut tires badly. These will require special study 
since each is a special case. If this tendency can be 
eliminated, many out-of-service hours will be saved. The 
above trouble may be caused by engine out of tram, or 
tires turned smaller on one side of the locomotive, loco- 
motive allowed to run out of level, or spring rigging not 
properly balanced. Every locomotive, or any other ma- 
chinery for that matter, begins to wear as soon as it 
begins to move. The two great factors in preventing 
wear are correct adjustment and good lubrication. Most 
bearings fail because they have been allowed to accumu- 
late excessive wear which causes heavy pound. This 
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leads to failure on all working parts of the locomotive. 
As with tires, the larger the flat spot, the more rapidly 
it becomes worse. 

Supply service is of great importance in cutting down 
the locomotive out-of-service time, and should be made 
a-live subject of study by the mechanical department in 
conjunction with the supply department. We should 
not overlook the stock room and carry a lot of material 
that may never be used. Locomotives are expensive ma- 
chines and they must have parts protection if they are 
kept in service. 

Sanders should be kept in workable condition at all 
times, for sand on one side and none on the other causes 
excessive strain on one side fo the locomotive. Sanders 
not working cause slipping and hill doubling in many 
cases, They put extra miles on locomotives, 

Master mechanics, traveling engineers and fuel super- 
visors can be of great assistance in instructing engine- 
men in proper firing and in bringing locomotives to ter- 
minals with the best possible fires. This will prevent the 
burning out of grates and ash pans, and time wasted in 
knocking fires. 

The proper testing of superheater units and repairing 
leaks, keeping nozzle and Bridge, as per instructions, 
is a large factor in keeping locomotives in service. 

The adjustment of driving-box wedges, as per instruc- 
tions, will add many miles to locomotives and save repairs 
to driving boxes and rods. Keeping valves square and 
cylinder packing and valve packing in good condition is 
a large factor in saving fuel and giving added efficiency 
to locomotives. 

A mechanic who can keep spring rigging level and free 
from interference is indeed a valuable asset to locomotive 
maintenance and good riding. 

Exchange of information and cooperation between 
the supervisors at different terminals, through which the 
locomotive operates, is helpful. Many small delays thus 
can be forestalled and we must not forget the tendency 
of small ones to become larger as the miles roll by and 
accumulate on the locomotive. 


One-Piece 
Flexible Chuck 


Honing or machining of Super Governor piston bushings 
to a true inside circular contour is made possible by the 
use of a one-piece chuck developed at the Reading, Pa., 
shops of the Reading. Bushings may be gripped in this 
chuck without the distortion that often results from clamp» 
ing by a conventional three- or four-jaw chuck. 


and the 


The one-piece flexible chuck shown with the holding piece 
honing stand 
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The chuck is made from a solid piece of steel. The in- 
side surface is of true cylindrical shape and not tapered. 
The exterior is tapered to mate with the holding piece 
used in conjunction with this chuck. The chuck is splined 
to attain flexibility, and carefully machined all over to 
peon tolerances to give a snug fit between it and the 

ushing and between it and the holding piece. 

To hone the governor bushings they are first placed 
inside the one-piece flexible chuck. The holding piece is 
placed over the chuck and the combined assembly of the 
holding piece, chuck, and the bushing is placed within the 
circular holding portion of the stand. The holding piece 
is inserted into this circular portion of the stand a suffi- 
cient distance to enable the chuck to grip the bushing 
firmly. In this position the bushing is honed with a tap 
wrench into which is inserted the honing member with 
a friction surface. 


Locomotive Boiler 
Questions and Answers 
i By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Lining Up 
Shell Courses 

Q.—We are getting some new shell courses which are to be 
fitted up to the old firebox section. These courses come riveted 
together, and we have to rivet the connection to the firebox. 
Will you please tell me the accepted standard practice in aligning 
the barrel with the firebox section?—R. M. 

A.—If the firebox has a sloping bottom the firebox 
ring is blocked up on the floor in approximately the cor- 
rect sloped position. If the outside throat sheet has not 
already been fastened to thé firebox, it should be ap- 
plied to the back course with temporary bolts. A lifting 
chain is next placed around the shell course, a little ahead 
of the center of gravity, to allow the back .end to dip 
down slightly. The shell is raised to a level which will 
permit the top of the back course to come on the inside 
of the wrapper sheet when slowly moved to the firebox. 


The two top rivet holes in the front row of the back 
seam of the back course have been drilled. When these 
rivet holes come in line with the two corresponding rivet 
holes in the wrapper sheet, drift pins are slipped into 
the holes. The front end of the shell is then gently low- 
ered while the throat sheet is worked within the wrapper 
sheet with pinch bars. A few drift pins are driven 
through the shell and back flange and the firebox-ring 
rivet holes of the throat sheet, after which bolts are ap- 
plied to hold the assembly in place. 

If the outside throat sheet has already been secured 
to the firebox, the procedure would be the same except 
that the back course would have to be fitted into the 
wrapper and throat sheets. The precedure is simplified 
if the latter is assembled as part of the shell course. 

The boiler as assembled is now blocked up on the 
floor, leveled and checked for height and length. This 
work consists of fastening a line to an adjustable sup- 
port. The support is bolted in the center of the bottom 
part of the backhead sheet and extends below the back 
end to depth which is below the bottom of the front end 
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of the firebox ring or ring lug and then fastened to a 
floor stand beyond the front end of the smokebox. A 
plumb line is dropped from the back center firebox 
ring rivet hole, and one from the top center of the front 
face of the smokebox ring. The longitudinal line is then 
moved to touch the plumb lines. A plumb line is also 
thrown over the first course. The alignment of the 
boiler is then checked to the longitudinal line by check- 
ing the distance on either side of the line to the plumb 
line thrown over the first course, and also by checking 
the distance on each side of the line to the outside of the 
front of the firebox ring. These distances should be 


_ equal and the four points in line on the boiler. 


The longitudinal line is also set so that a vertical 


dimension from the line up to the front and back of . 


the firebox ring indicates that the line is running par- 
allel with the center line of the boiler. Thus if the 
line were touching the bottom of the firebox ring at the 
front end, the distance from the line to the bottom of 
the firebox ring at the back should be the vertical dis- 
tance from the slope of the firebox ring as shown on the 
drawing. In other words, if the firebox ring had no 
slope, the line would be touching front and back. It 
should not, however, actually touch the firebox ring.. 
The bottom outside surface of the front and back 
coursé and the smokebox shell are next measured above 
the line. When these measurements have been made cor- 
rect, the length from the bottom front end of the firebox 
ring to the front face of the smokebox ring is checked 
with a tape measure. After the boiler has been leveled 
and lined. up to check with the drawing dimensions, the 
marking for the rivet holes seams may be started. 


Holding Firebox 
Sheets for Welding 

Q.—In welding fireboxes, what means are used for holding the 
firebox tube sheet and firebox back in alignment with the crown 
and sides ?—F. I. B. 

A.—The firebox tube and back sheets are bolted in 
place to the firebox ring after the firebox crown and 
side sheets have been set in place. The flange on the 


Bolt in Staybalt Hole 
Crown and Sides 


Bolt in Stayboit Hole 


Crown and Sides 


Adjusting Screw 


Method of holding the firebox tube sheet and back sheet in place 
for welding fireboxes — Upper drawing illustrates an outside jig: 
lower, an inside jig 


firebox tube and back sheets are lined up with the 
crown and side sheets as illustrated. Inside and outside 
jigs are used alternately as required, to line up the plates. 
The sheets are then tack welded at intervals before re- 
moving the jigs. 
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ELECTRICAL SECTION 


Electrical Design for 


Reduced Diesel Maintenance” 


(IRazoan officers having extensive experience in the 
operation and maintenance of Diesel-electric locomo- 
tives offered their opinions on how locomotives should 
be designed for reduced maintenance at the annual meet- 
ing of the A. S. M. E. Railroad Division held in New 
York, December, 1946. Their comments were broken 
down into four main subdivisions covering Diesel en- 
gines, electrical equipment, chassis and accessories. 

Manufacturers were given an opportunity to reply to 
these suggestions at the semi-annual meeting of the so- 
ciety held in Chicago, June 15-19, 1947. Representa- 
tives of five manufacturers participated with four papers 
as follows : a paper on electrical design, by A. H. Candee, 
transportation engineer, Westinghouse Electric Corpora- 
tion; a paper by Dana R. Staples, The Baldwin Loco- 
motive Works; a paper by L. E. Endsley, consulting 
engineer, and W. W. Schettler, chief engineer, Fair- 
banks, Morse & Co.; a joint paper by J. W. Teker and 
M. D. Henshaw, General Electric Company, and John 
Seagren and S. B. Paul, American Locomotive Com- 
pany. An abstract of Mr. Candee’s paper follows. The 
others will be published in subsequent issues of Railway 
Mechanical Engineer.) 

Progress in the design of Diesel locomotives and their 
equipment is the result of a coordination of ideas by the 
designers and the railroad men who operate and main- 
tain the locomotives. While the designers are usually in 
touch with technical developments and are ever alert to 
apply these to improve their products, no one sees the 
need for improvements better than those who are re- 
sponsible for the continued operation of the locomotives 
and for keeping the operating and repair costs to a 
minimum. For this reason, we of the electrical industry 
have given serious thought to the suggestions made at 
the ASME forum on “Diesel Locomotive Design for 
Reduced Maintenance,” on December 4, 1946, at New 
York by five outstanding Diesel locomotive operating 
men, as to ways and means of improving the reliability 
of Diesel motive power and of reducing repair costs. 

A review of the suggestions which pertain to improved 
operation and reduced maintenance shows a wide variety 
of places where electrical improvement is needed. Many 
of these cover the method of installing electrical equip- 
ment while others concern the fundamental design of the 
equipment itself. There should be little difficulty in em- 

ving some of the minor suggestions in current pro- 
duction lines, such as tagging wires and cables to agree 
with diagrams, stenciling control apparatus for easy 
identification, and similar proposals. Other suggestions 
are more difficult of accomplishment, since they require 


_—— 


* Paper presented at the semi-annual meeting of the American Soc‘ety 
of Mechanical Engineers, held in Chicago. June 17, 1947. , 

_t Transportation Engineer, Westinghouse Electric Corporation, East 
Pittsburgh, Pa. 
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By A. H. Candeet 


Best means of reducing electrical 
repair cost on Diesels are appara- 
tus of adequate capacity, strict 
adherence to tonnage ratings and 
limited amount of standardization 


coordination between manufacturers or major changes 
in equipment design. 

A summary of the suggestions made by five railroad 
officers concerned with the maintenance and operation 
of Diesel-electric locomotives at the A. S. M. E. forum 
follows: 

W. C. Marshall, assistant superintendent motive 
power Diesel operation, Chicago, Milwaukee, St. Paul 
& Pacific: ` 


Standardization will improve repair economy. 
Improve designs and apparatus locations. 
Tag all wires and cables to agree with diagram. 
Locate wiring and conduit in accessible places. 
Allow extra wires in cables or conduits. 
Use Nofuse “De-ion” breakers instead of fuses. 
Stencil all control circuit apparatus for easy identification. 
Locate equipment for improved accessibility. 
“Use 32-cell batteries for control purposes—3 sizes. 
Improve and standardize battery compartments. 
Standardize traction motor designs— 
Or each manufacturer use but one size. 
Possibly railroads should draw up standard spec. 
Oil lubrication of ball and roller bearings. 


J. P. Morris, general assistant, mechanical, Atchison, 
Topeka & Santa Fe: 

Decrease the cost of repair materials. 

‘Standardize equipment. 

Build in ample reserve capacity. 

Oil lubrication of traction motor armature bearings. 

Felt wick packing for traction motor axle bearings. 

Greater dependability of traction motors and generators. 

Enclose relays to exclude dirt and dust. 

Improve brush life for motors and generators. 

Temperature protective device for motors and generators. 

Automatic transition-series to parallel or vice versa. 

Improve accessibility at fan end of generator. 

Selection of wheel diameter to reduce rail stresses. 

Increase dynamic-braking capacity. 

M. C. Sharp, superintendent automotive equipment, 
Chicago, Rock Island & Pacific: 


Improve equipment ventilation. 
Greater control equipment accessibility. 


- 
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Use heat-resisting piston packing instead of leather. 

Drive air compressors by electric motors. 

F. Thomas, assistant to general superintendent motive 
power, New York Central: 

Standardize electric jumpers and receptacles. 

Provide multiple control between all locomotive types. 

G. F. Wiles, supervisor Diesel-electric locomotive 
operation, Baltimore & Ohio: 

Cables and conduits to be located overhead. 

Provide protection against locomotive interior spray cleaning. 

Shield traction motor vents against spray cleaning of trucks. 


Two Major Suggestions Emerge 
The list of improvements shows a wide diversity of 


thought as to what is needed to improve locomotive 
operations, reduce road failures, and cut maintenance ex- 
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Desirable starting force of 50-65 Ib. per hp. for switching, 20-25 Ib. 
per hp. for passenger, and 35-45 Ib. per hp. for freight locomotives 


pense. It is our opinion that, while many of these im- 
provements are desirable, their effect in reducing main- 
tenance costs is of a minor nature. However, two of 
the suggestions appear to be of major importance and 
were brought out by at least two of the December papers. 
These were: (1) Increased electrical capacity, and (2) 
standardization of equipment. While the Westinghouse 
Electric Corporation has always advocated ample elec- 
trical capacity as a means of reducing road failures and 
electrical repair expense and is receptive toward stand- 
ardization between mannfacturers, we believe that one 
suggestion—that each manufacturer use but one size of 
traction motor—does not contribute to good engineering 
or railroading. Many road failures and high electrical 
maintenance expense may result with such standardiza- 
tion if this single motor type does not have adequate 
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capacity for all services, as experience with “standard- 
ized” motors has shown. Lower costs will result from 
the use of two or even three motor types, each of ade- 
quate capacity for the service to which the locomotives 
are applied, since this should materially reduce the num- 
ber of failures. 


Some Items More Important Than Others 


While many of the sugestions set forth at the forum 
are pertinent and will undoubtedly save repair costs, we 
have elected to approach the question of reduced elec- 
trical repair expense in a somewhat different way, based 
upon an analysis of the expenditures actually being made 
for different operations comprising total electrical main- 
tenance. In response to our inquiries, a number of 
railroad Diesel officers have been very helpful by taking 
the time and trouble to give us their judgments as to 
the division of electrical expenses for the different phases 
of electrical maintenance. While these varied slightly 
for different railroads, we have been able to establish fair 
averages. From these data, it appears that with the 
Diesel motive power now in use, electrical repair expense 
should average less than 25 per cent of the total locomo- 
tive repair expense. One railroad, which has had ex- 
cellent maintenance results, estimates even lower elec- 
trical costs. For Diesel switchers they estimate that 
electrical repairs are 20 per cent of the total repair costs; 
for freight work 17.7 per cent; and for passenger loco- 
motives 15.7 per cent. 

Of the total expense for electrical maintenance, the 
average estimated expenses may be divided as follows: 


Per cent of 

total elec- 

Maintenance operation trical expense 
Inspection and cleaning-rotating equipment .. ... 15 
Brush replacements ................0002 020000 cee 7 
Lubrication of rotating equipment ............... 3 
Armature bearings ...................... 00.0005 5 
Armature rewinds .....................00.048 000. 25 
Replacing field coils ......................0.00-05. 5 
Dipping and baking ........... ... «2.2... S 
Axle bearings ................0... 0.0.4 caees 2 2 
Pinions and gears ..................4.0....00.-. 5 
Control maintenance ........................4-.% 12 
Batteriés i603 o leam caine da aoe acest eens 6 
Miscellaneous (unaccounted) ..................... 10 
Totali sireno nea Scuderia eee 100 


Rotating Equipment Most Important 


From the cost breakdown, it may be noted that arma- 
ture rewinds, replacement of field coils, dipping and 
baking, and brush replacements account for approxi- 
mately 42 per cent of the total cost. It is in the rotating 
equipment, then, that the greatest possibilities lie for the 
reduction of Diesèl electrical equipment repair expense. 

The life of rotating-apparatus insulation, the brush 
wear, and the probability of failure on the road are 
vitally dependent upon the electrical loads to which the 
equipment is subjected. While the electrical loading of 
Diesel locomotive equipment is always of a fluctuating 
character as a fluctuations, as well as the electrical tem- 
peratures which are reached on the long, heavy pulls, 
are the major factors which determine the life of insula- 
tion and repair costs of the rotating equipment. 

Armatures are the greatest source of failures in the 
electrical rotating equipment. When short-time peak- 
current values are required for the purpose of negotiat- 
ing an especially severe grade of short length, heat is 
generated within the armature coils which expands these 


Rall Mechanioal Engineer 
sci Suu ioe 


coils excessively with respect to the rest of the arma- 
ture, causing relative movement and chafing of the coil 
insulation. Likewise, heat may be localized in such 
places as the commutator necks and may soften the 
solder. While these peak-current values may be within 
the calculated or tested short-time rating values, re- 
peated applications of such heavy currents will even- 
tually result in weakened insulation. Brush life is also 
affected by these short-time peak-current values. Fur- 
thermore, it has been established rather definitely that 
the life of Class B insulation is halved for each 10 de- 
grees Centigrade increase in operating temperature. 
Thus, lower operating temperatures will have a decided 
effect in increasing insulation life, reducing road failures, 
and lowering repair expenses. It is known to be a fact 
that many of the road locomotives now in operation have 
inadequate ventilation (primarily due to slippage of fan 
drive belts) and that the ventilating air is far too hot. 
As an immediate measure of relief, it is suggested that 
steps be taken to improve both of these conditions. 


Larger Equipment and Controlled Operation 


It is our belief that the best way to accomplish a 
major decrease in electrical repair expense is to use elec- 
trical rotating equipment of ample capacity. As often 
stated, it is also our opinion that a great many of the 
traction motors and generators now owned and operated 
by the railroads of America are too small. We of West- 
inghouse have consistently promoted the use of larger 
capacity equipment and have suffered financially from 
this policy in the competitive market, yet we are con- 
tinuing to advocate the use of this larger equipment since 
we believe it to be to the best interests of the railroads 
and the Diesel locomotive industry. 

In addition to the use of electrical equipment of ade- 
quate capacity, it must be applied and used well within 
its temperature limits. To use such equipment on the 
basis of its short-time overload capacity is to invite 
higher electrical repair expense. One of the char- 
acteristics of such apparatus is that damage, which may 
be done, seldom shows immediately. A dispatcher may 
think that he is getting the most out of the locomotive 
by loading it to the limit; actually he is shortening life 
of equipment and contributing toward high-repair ex- 
pense by so doing. There is also real danger of damage 
when the electrical equipment is utilized close to its 
thermal capacity on a short-time basis, since a reduction 
in engine power or loss of an engine will lengthen the 
overload duration beyond safe limits. 

The use of electrical equipment within safe tempera- 
ture values should prolong the life of insulation so that 
tewinds are unnecessary over a long period of years. 
Likewise dipping and baking should not be necessary at 
less than four-year intervals. It might be stated here 
that dipping and baking is not a panacea except for the 
renewal of surface coatings which have aged and for 
possible tightening of coils in the armature slots. It 
may actually be detrimental when the electrical windings 
are repeatedly coated with a varnish, since such coatings 
impede the dissipation of heat from the windings and 
thus act to raise electrical temperatures. Furthermore, 
dipping and baking can seldom repair insulation which 
has been chafed due to thermal expansions or has been 
physically damaged. ` 

We suggest, therefore, that railroads who have high 
electrical repair expense should investigate their Diesel 
tonnage ratings with a view toward reducing electrical 
loads by lowering tonnages and thus improving repair 
costs. 
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Thousands of Pounds Continuous Tractive Force 


Other Important Suggestions 


Returning now to the breakdown of electrical repair 
expenses, the second largest expenditure is for control 
inspection and maintenance. This proportionate ex- 
pense seems out of reason, because the control equip- 
ment involves no large or expensive items and its main- 
tenance should be routine. In the interest of keeping 
the control equipment simple, we of Westinghouse have 
advocated permanent traction-motor connections to elimi- 
nate transitions with their resultant electrical. complica- 
tions and increase maintenance expense. We have also 
applied the Autoload system of engine load control. 
which is simple, yet extremely effective in accomplish- 
ing the basic results required for engine loading. Sim- 
plicity should be the keynote of all such control systems, 
and the introduction of complicated devices or those 
requiring delicate adjustments should be avoided if main- 
tenance cost is to be kept to a minimum. We suggest 
that, in the interest of lower expenses, that the railroads 
should consolidate their thinking and insist on utmost 
simplification of control equipment. We also wish to 
emphasize that serious consideration should be given 
before insisting that locomotive units of different manu- 
facturers be equipped for universal multiple control be- 
cause, as now built, even the various types of locomotives 
of one manufacturer may not multiple with each other. 
Such requirements inevitably result in increased compli- 
cation and maintenance expense and may restrict de- 
velopments of improved and simplified control systems. 
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— Curves show ratings for minimum repair expense—The farther the elec- 
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One item of repair expense which deserves some con- 
sideration is that of batteries. Following the suggestion 
made in New York on December 4, 1946, one manufac- 
turer has laid plans to change from a 125-volt system to 
a 70-volt system for the sake of battery standardization. 
This is a definite step in the right direction. 

It was suggested in New York that oil lubrication of 
traction motor armature bearings and maim generator 
bearings be applied. This question is being given close 
consideration. While it may be true that oil provides 
better lubrication than grease, it is also conducive to 
higher cost because bearings must be lubricated much 
more frequently than with grease. Furthermore, care 
must be taken to prevent dirt entering the housing, and 
to retain the oil lubricant. From the breakdown of 
electrical maintenance expenses, where lubrication is 
shown as three per cent and bearings as five per cent, 
these proportions might easily be reversed with oil lubri- 
cations, with no net saving in total costs. The service 
performance of oil lubricated bearings is being watched 
with a great deal of interest. 


Electrical Capacity Analyzed 


In discussing the desirability of increased electrical 
transmission capacities for Diesel locomotives, no men- 
tion has as yet been made of the actual values required 
fur minimizing road failures and reducing repair ex- 
pense. In order to place quantitive figures on the most 
suitable characteristics and capacities needed, an analysis 
has been made, based upon experience gained thus far 
in the operation of this type of equipment on the rail- 
roads. ‘This analysis shows that one of the most de- 
sirable characteristics of Diesel motive power is its abil- 
ity to start heavy trains smoothly by “leaning” against 
the train rather than by taking slack. This character- 
istic should be retained, and leads to a definition of 
starting tractive Values based upon observations: yard 
switching, 50 to 65 lb. per Diesel engine horsepower; 
passenger service, 20 to 25 lb. per Diesel engine horse- 
power; freight service, 35 to 45 lb. per Diesel engine 
horsepower. 

In figuring starting tractive forces, values of adhe- 
sion between wheels and rails above 25 per cent cannot 
be expected as an all-weather condition. Thus, for any 
given axle loading, the number of driven axles, qr in 
other words, the number of traction motors required, 
may be determined. See curve A for a 55,000 Ib. axle 
loading. It must be remembered, however, that Diesel- 
locomotive electrical equipment cannot be economically 
designed to safely haul continuously the maximum loads 
that can be started. 

Experience is the best guide for determining the con- 
tinuous tractive-force rating (fixed by electrical equip- 
ment heating) of switching locomotives. It has been 
found that if this continuous rating falls between 13 and 
15 per cent of the weight on drivers (13 to 15 per cent 
adhesion), such a locomotive is seldom overheated in 
normal yard or short transfer service. 

Passenger service normally involves the maintenance 
of train speeds at relatively high levels. To meet this 
condition, locomotives are seldom loaded to operate at 
less than 30 per cent of maximum permissible speed on 
the limiting grades. Thus, for a locomotive geared for 
a top speed of 75 m. p. h. the minimum speed at which 
it may be expected to operate is around 20 to 25.5 
m. p. h. Since the effective adhesive factor at this speed 
approximates 15 per cent for wet rail conditions, a con- 
tinuous electrical rating at this adhesive value (upon 
which maximum tonnage ratings would normally be 
based) should make such a locomotive nearly self-pro- 
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tecting. However, with these same motors and with the 
locomotive geared for higher permissible speeds, the 
continuous electrical rating is reduced in inverse pro- 
portion to the increase in permissible speed and, even 
though the adhesive values decrease slightly as speeds 
increase, it requires more care in fixing tonnage ratings 
to prevent overloading. 


Freight Locomotive Rating 


Of the three classes of service, the electrical rating of 
freight locomotives is of the greatest importance, since 
tunnage loadings may vary widely and are controlled by 
yardmasters or dispatchers who may not realize the ne- 
cessity of limiting tonnages if low repair costs and re- 
duced road failures are to be attained. Where, with 
steam locomotive operations, it has been the practice to 
load a locomotive nearly to the stalling point on the rul- 
ing grade, this cannot be done with Diesels. The oper- 
ating officers must establish fixed tonnages and have the 
personnel adhere rigidly to such loadings, even though 
weather or rail conditions might appear to permit of 
greater tonnages. However, in negotiating the severe 
grades, it is reasonable to expect the Diesel to pull down 
to speeds as low as 15 per cent of its maximum permis- 
sible speed in the interest of obtaining practical utiliza- 
tion of the locomotive, and the electrical equipment 
should be built to permit this. With a 65 m. p. h. gear- 
ing, this speed might be somewhere around 10 m. p. h. 
on the limiting grade. Since the normal wet-rail adhe- 
sive value approximates 20 per cent at this speed, the 
continuous electrical tractive force rating for low-cost 
electrical repair expense should be somewhere in that 
neighborhood. As with passenger locomotives, when 
this same locomotive and electrical transmission equip- 
ment is geared for higher top speeds, the continuous 
electrical rating is reduced correspondingly and greater 
care must be exercised in establishing safe tonnage rat- 
ings. Curve B shows the preferred electrical capacities 
for switching, passenger, and freight Diesel locomotives. 
limiting lines of each band being based on maximum ad- 
hesive values expected when geared for the maximum 
speed shown. 

High electrical repair expense frequently results from 
continuous operation at or near the maximum permissi- 
ble locomotive speed established by the manufacturers. 
Unless the commutators are true and smooth, brushes 
do not always follow the surface of the commutators at 
high speeds with the result that surfaces roughen and 
brushes wear faster than normal. Flashing may also 
result, with expensive consequences. This condition 1s 
somewhat aggravated by loose definition of the term 
“maximum permissible speed.” From the standpoint of 
motor rotational speeds, the difference is about 8 per 
cent between new and worn wheels. Maximum per- 
missible speeds should be based on maximum motor 
speeds with the motors geared to worn wheels, and gear- 
ing should be applied to leave a 10 per cent leeway 
above maximum train speed. Some manufacturers use 
new wheel diameters as the basis for this figure, result- 
ing in overspeed of the motors if operated at this speed 
when the wheels are worn. 

We are of the opinion that much can be done to re- 
duce Diesel locomotive repair expense and will cooper- 
ate to the best of our ability in accomplishing this end 
from the standpoint of the electrical apparatus. How- 
ever, each locomotive builder and equipment manufac- 
turer has his own methods of production and standards 
which cannot be readily changed. Moreover, they all 
face the problem of severe competition and the neces- 
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Passenger-Car Auxiliary Power’ 


Tue paper was written to outline some of the principles 
which have governed the development of electrical equip- 
ment for railroad passenger cars, and to discuss develop- 
ments which may prove of advantage to the railroads. 
The following abstract includes only that part of the paper 
which has to do with equipment developed recently by 
the General Electric Company. (Editor) 

The motor-generator sets for 32, 64 and 114-volt d.c. 
batteries, manufactured by the company with which the 
writers are associated, all have the same outline dimen- 
sions and approximately the same weight (see Fig. 1). 
They are two bearing machines for suspension by bonded 
rubber-resilient mountings beneath the car body. The 
machines are self-ventilated with fan mounted on the 
armature shaft. Baffle type air cleaning is provided in the 
air entrance passages at both a.c. and d.c. ends of the 
machine. Many of the parts such as brush holders, etc., 
are interchangeable on the four different machines. The 
following tabulation gives some of the pertinent data for 
these motor-generator sets: 


Nominal battery voltage, d.c............ 32 64 64 114 


Regulated charging voltage, d.c.... 37. 75 134 
ROOMS) con vacuscNeceaves tames .. 20/25 20/25 30/35 25/30 
Maximum output (lead battery) kw..... 28. 2 40 33.5 
No load (85 per cent normal volts) cut-in.. 520 520 690 590 
Fuliload (100 per cent volts) speed....... 690 690 915 780 
Maximum speed. ........sssoseseesoee 3780 3780 3780 2470 
ALC MOO, DD. E E dpidiricasers 25 25 25 25 
D.c. output, on a.c. wayside power kw... 15.5 15.5 15.5 15.5 


The control system for these motor-generator sets con- 
sists of a voltage control relay panel, generator control 
panel, Fig. 2, and a three-pole cross-the-line a.c. motor 
starter. 

The voltage-control panel incorporates a contact-mak- 
ing electro-magnetically controlled relay with both voltage 
and current elements. The voltage element acts to main- 
tain constant d.c. voltage output from the d.c. generator 
from full-load cut-in r.p.m. to the current-limit cut-in 
value of amperes load. At the point where current-limit 
cut-in value is reached the current element acts on the 
voltage-control relay to reduce the d.c. generator voltage 
while permitting the load current to increase. The slope 
of this voltage curve at the full-load cut-in speed is ap- 
proximately 25 per cent increase in amperes for approxi- 
mately 15 per cent reduction in voltage. The point where 
current-limit cut-in is reached increases in amperes load 
as the speed of the generator increases, thus taking advan- 
tage of the increasing rating of the self-ventilated machine 
at the higher speeds. 
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Fig. 1—Type GMG-150, A-C- 
D-C, motor-generator set 
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By D. R. MacLeod and 
Jack Hause? 


Axle-driven motor-generators, 
engine-driven generators, d. c. 
to d.c. boosters, amplidyne- 
booster, vibrating-reed and 
variable-frequency inverters for 
meeting the power require- 
ments of railway passenger cars 


The 32-volt 20/25-kw. motor-generator battery charg- 
ing characteristic when operated with voltage control 
relay is shown in Figs. 3 and 4. 

The generator-control panel mounts the reverse-current 
relay, the line contactor, the load-limit shunt and relay, 
and main fuse or overload relay. A voltage element is 
included with the reverse-current relay as a differential 
element to pick up the generator contactor when generator 
voltage exceeds battery voltage by approximately 2 volts. 
The generator contactor is opened again by the reverse- 
current element of the same relay with a reverse load- 
current of approximately 7 amp. The load limit shunt and 
relay act to change the current limit cut-in value to hold 
15.5-kw. output of the d.c. generator at 1,750 r.p.m. when 
operating from 220-volt, 3 phase, 60 cycle wayside plug-in 
power from the 25-hp. induction motor. A relay is in- 
cluded to prevent load being applied to the motor-genera- 
tor set until it comes up to normal operating speed when 
operating from wayside power. 

The motor-generator has an armature reversing switch 
mounted on the commutator end of the set. The initial 
revolution of the motor-generator operates this armature- 
reversing switch to correct generator polarity for the 
direction of train travel. The generator builds up its 
terminal voltage as a self-excited machine. 

In applying these axle-driven motor-generator sets for 
a particular run, it is necessary to consider not only the 
kw. rating but also the minimum full-load speed. The 
best generator for the job is the one that results in the 
least amp.-hr. discharge from the battery. Certain rail- 
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Fig. 2—Assembly of voltage control relay panel (upper) and generator 
control panel (lower) 


roads have long runs involving mountain grades where 
speeds average 18 to 25 m.p.h. and also relatively long 
restricted speed approaches to route terminals. In these 
cases, low cut-in speed is more important than having a 
high kw. output from the generator. On the other hand, 
other railroads have runs where almost all of the travel- 
ing is done at relatively high speeds in which case a high 
kw. rating is more important than low cut-in speed. 

As an example of the above, an application study was 
made of a run from Washington to St. Louis using the 
actual speed-distance curves and converting them into 
speed-time curves for calculating the amp.-hr. charge and 
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Charging Characteristics 
39 Lead Acid Batteries 
20/25 KW.Motor Generators 
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Amperes x100 


Fig. 3—Charging characteristics lead-acid batteries 20/25 kw. motor 
generator p 
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- discharge duty on the battery. The results of our com- 


putations are as follows: 


A B 
Generator capacity kw................. 20/25 30,35 
Full load cut-in speed r.p.m............4 690 915 
Amp.-hr. charge 2117 3820 
Amp.-hr. discharge. ............2000008 696 1057 
Amp-br. charge X07 E 1482 2680 


Note: Calculations from speed-time curves based on 17.8 kw. constant load 
235 amp. at 75-volts charging and constant load 235 amp. at 64-volts discharging. 


These data indicate that generator “A” will give a 
more satisfactory operation because of lighter-load duty 
on the battery even though the kw. rating of the generator 
is lower. This advantage of low cut-in speed of course 
becomes less important as the percentage of operation be- 
comes predominately high speed. 


A.C. Power Supply 


The railroads have long realized the advantages of 
induction motors for use on passenger cars instead of 
commutator motors. This advantage of a.c. power has 
been more forcefully brought to their attention in recent 
years by other innovations such as fluorescent lighting, 
electric razors, radids, public address systems, sound 
movies, etc. 

This requirement for a.c. power has led the railroads 
into many different methods of obtaining it, such as: 

(a) Head-end power cars with engine-driven alter- 
nators and distribution lines to feed a.c. power back 
through the train. 

(b) Engine-driven alternators mounted on individual 
cars. 


Charging Characteristics 
Nickel Iron Alkaline Batteries 
20/25 KW. Motor Generator 


Amperes x00 


Fig. 4—Charging characteristics nickel-iron-alkaline battery 20/25 
kw. motor generator 


(c) Motor-alternator sets driven by d.c. motor from 
the battery. 

(d) Vibrating-reed inverters operating from the bat- 
tery. 

te) Amplidyne-booster inverters, or simple inverted- 
synchronous converters operating from the battery circuit. 

An ideal system of power supply for the electrical loads 
on railroad passenger cars consists of a large engine- 
driven generator power plant consisting of two or more 
units at the head-end of a train. The operating disad- 
vantages are principally those associated with an inter- 
change of cars between different railroads and between 
different trains on the same railroad. The advantages 
and disadvantages of this system have been thoroughly 
discussed by J. D. Loftis.? 


1 “The Case for Head End Train Power” by J. D. Loftis, Railway Age. 
February 1, 1947, pages 265-269, 
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Fig. 5—Diesel engine driven 
25 kw. alternator power unit 
for under car mounting 


Engine-Driven Generators for Car-Mounting 


Most railroads require that any passenger car be cap- 
able of carrying its air-conditioning load for at least two 
hours independent of any outside power source. Even 
where a.c. plug-in power is available in yards and termi- 
nals, there are other conditions which require a relatively 
large battery. These batteries must be charged at a rela- 
tively high rate, while the car is running, putting a heavy 
drag on the locomotive. For example, a 20-car train may 
require as much as 800 hp. from the locomotive for the 
electrical power taken by a car. This is an appreciable 
percentage of the locomotive rating for normal operation. 
On some railroads the variation in the number of cars 
that have to be hauled by the same locomotive in different 
trains may be so great that no credit can be given to a self- 
contained power plant for the saving in locomotive horse- 
power. On the other hand, where trains of the same length 
are hauled by the same locomotives day after day, the 
saving in locomotive horsepower can be credited to the 
self-contained power plant. In this case, an engine-driven 
power plant on each passenger car, with a relatively small 


battery for starting the engine and for emergency incan-_ 


descent lighting, will be more economical than an axle- 
driven generator and large storage battery. The problem 
of noise, exhaust fumes and maintenance must be evalu- 
ated and these considerations may outweigh first cost 
advantages of the individual power plant. 

A number of railroads have used two propane engines 
on each car for driving air-conditioning compressors 


Fig. 6—Diesel engine driven 

25-kw. alternator swung out 

180 deg. for inspection or 
maintenance 
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directly and a small d.c. generator for the lighting, auxili- 
aries and charging a small battery. 

In recent years, Diesel fuel has become available on a 
number of railroads and railroad shops have become pro- 
ficient in maintaining this type of engine. The advantages 
of a.c. power for motors and fluorescent lighting have 
turned the attention of several railroads to Diesel engine- 
driven power plants that can be mounted under a car. 
Several manufacturers are developing Diesel engine- 
driven a.c. power plants for undercar mounting. Some 
consideration is also being given to engine-driven d.c. 
generators. Advances made during the last war in the 
design and building of reliable small engines and also 
advances made in the electrical field in design and con- 
struction of a.c. generators and the voltage-control com- 
ponents have made this possible. Figures 5 and 6 show 
pictures of a 25-kw., a.c., 230-volt, 3-phase, 60-cycle 
power plant for undercar mounting. Much attention has 
been given to accessibility of the power unit for main- 
tenance. 

There are several problems associated with the use of 
small engine-driven alternators on cars. First and fore- 
most is the need for clean air for engine intake. If the air 
is taken from under the car, the filters are bulky and 
will require frequent cleaning. If taken from inside the 
car, a location must be found where the noise will not 
be objectionable. Since fluorescent lighting will usually 
be operated on the same bus as the air-conditioning com- 
pressor motors, the response of the engine governor and 
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the speed of the voltage regulator must be given careful 
consideration. Most small engines are usually supplied 
with mechanical governors which have relatively slow 
response to suddenly applied loads. On the other hand, 
the mechanical governor 1s less likely to hunt if the engine- 
driven generators are to be operated in parallel. It is 
desirable to use unloading valves on the compressor to 
reduce the high torque of the compressor when the start 
is made from an unfavorable position of the piston. A 
high-speed regulator is needed to reduce lamp-flicker of 
fluorescent lights due to the high starting current of 
induction motors. 


Vibrating-Reed Inverters 


These devices are used where small a.c. power outputs 
are required as for razor outlets on Pullman cars and 
coaches that do not have other sources of a.c. They have 
proved economical on applications where intermittent 
service is required. The modern type? is designed for 
ease in replacing parts that are subject to wear. 


Amplidyne-Booster Inverters 


The only practical method that has been developed of 
getting constant-voltage, constant-frequency a.c. power 
from the axle of a car is to generate d.c. by means of an 
axle-driven generator and then convert to alternating 


2“New Type of D-c to A-c Vibrator Inverter,” by O. Kiltie, A.I.E.E. 
Transactions, Volume 59, April 1940, Pages 245-248. 
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Fig. 8—Voltage-regulator panel, 3GNA13 for use with amplidyne 
booster inverter 
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Fig. 7—Type SLY153 ampli- 

dyne booster inverter for sup- 

plying 60-cycle, three-phase 

power for railroad passenger 
cars 


current. This double conversion means a serious loss in 
power and, therefore, it is important to use as efficient 
a conversion unit as possible. With existing air-condition- 
ing systems, the advantage of driving the air-conditioning 
compressor with an a.c. motor has not justified the con- 
version of all the d.c. power to a.c. power. 

The nearest combination to the all a.c. power car 
would be a car with a.c. power for motors, fluorescent 
lighting, radio and public address systems, electric razor 
outlets, etc., except the air-conditioning compressor motor 
and emergency lighting. This a.c. power can be supplied 
by one machine if that machine has voltage characteristics 
that will allow a 1-hp. induction motor to be started on 
the same a.c. power supply bus as the fluorescent lights. 
This has been done by supplying 5-kw., 6.25-kva. ampli- 
dyne-booster inverters. The principal electric loads on 
the car, except the 15-hp. air-conditioning compressor 
motor which is fed directly from the d.c. bus, are carried 
by the amplidyne-booster inverter. In the case of one 
railroad, this includes a 1-hp., 3-phase, 60-cycle condenser 
fan motor, a 1-hp., 3-phase, 60-cycle evaporator fan 
motor, two single-phase, 14-hp. exhaust fan motors, all 
fluorescent lighting, a single-phase drinking water cooler 
motor and other small a.c. loads. 

The amplidyne-booster inverter supplies substantially 
constant 230-volt, 3-phase, 60-cycle power within the 
operating range of the axle-driven generator and storage 
battery. The equipment consists of an inverted con- 
verter in series with an amplidyne mounted on the same 
armature shaft and in the same frame, a static voltage- 
regulator of the saturable-reactor type, and a step-type 
d.c. motor-starting panel. Figures 7, 8 and 9 show pic- 
tures of the equipment. The amplidyne bucks or boosts 
the d.c. voltage from a medium value to maintain substan- 
tially constant a.c. voltage at the slip rings of the inverter. 
The frequency variation is between 58 and 62 cycles with 
d.c. battery voltages of 105 volts to 160 volts d.c. for 114- 
volt battery and corresponding d.c. voltages for a 64-volt 
battery. The control field of the amplidyne requires an 
output of approximately one watt from the static regulator 
and the response is practically instantaneous with sud- 
denly-applied loads. 

The curves of Fig. 10 show the d.c. kw. input versus 
a.c. output at 80 per cent power factor of typical 6.25 kva. 
and 8 kva. a.c. amplidyne-booster inverters when oper- 
ating on the battery. The efficiency will be higher at 
higher voltages. The 6.25-kva. machine is used on sleep- 
ers, parlor cars and coaches. The 8-kva. machine is for 
application on diners where additional a.c. power is re- 
quired for food storage locker refrigeration. 


2 “Power System for Pennsylvania Cars," Railway Age, March 1, 1947, 
pages 456-457, 
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Fig. 9—D.c. starting panel type 17FM-63 for amplidyne booster inverter 


D.c. to d.c. Booster 


The development of fluorescent lights suitable for use 
on 60 volts d.c. led to some demands for a booster that 
would step up power from a variable-voltage nominal 
32-volt circuit to 60 volts d.c. An ordinary motor-driven 
series booster can be used for this purpose,* but the 
response is slow and the control is bulky. A motor-driven 
amplidyne has been used to maintain 60 volts d.c. for 
fluorescent lights. The field of the amplidyne requires 
very little power and it was, therefore, possible to control 
the field directly by means of a glow tube. This scheme 


_*“60 Volts D-c on 30-Volit Cars,” Railway Electrical Engineer, July, 
1941, pages 146-151. 
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Fig. 10—Input-output curves for 6.25 kva. and 8 kva. amplidyne 
booster inverters 
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could be used in place of the inefficient lamp regulator for 
60-volt fluorescent lamps operating on 64-volt batteries. 
The higher cost of the equipment has been a factor in pre- 
venting any but a few experimental installations from 
being made. l 


Variable-Voltage Variable-Frequency Inverter 


This system may be used where relatively small motors 
are to be started from the a.c. bus while fluorescent lamps 
are in operation or where larger motors do not have to be 
started while fluorescent lamps are in operation. This 
method of supplying power for railroad passenger cars 
was suggested by M. A. Edwards, of the Consulting Engi- 
neering Laboratory, of the company with which the - 
writers are associated. It has been in successful operation 
on a Pennsylvania Railroad car since early in 1945, sup- 
plying power to fluorescent lighting only. 


Reduced Diesel Maintenance 
(Continued from page 374) 


sity of profitable manufacturing if they are to continue 
to serve the railroads in their growing need for this 
type of power. This unavoidable commercial aspect 
tends to bias the best judgment of the designing engi- 
neer because of costs, and locomotive builders can ill 
afford to furnish the most desirable apparatus while 
their competitors continue to supply, and the railroads 
to accept, apparatus of lower service capacity. 


Standardization 


It is obvious that it is possible and desirable to estab- 
lish a limited number of standards for the construction 
of Diesel locomotives, particularly as to necessary mar- 
gins in engine capacity, for electrical ratings, wheels and 
axles, electrical coupling details, battery sizes and com- 
partments, and similar items. Such standards, of course, 
should be formulated by the railroads themselves after 
careful consultation with all locomotive builders and 
equipment manufacturers, since arbitrary standards 
might seriously limit developments and improvements of 
locomotives. In the growth of any industry, there is 
bound to be a wide diversity of opinion among engi- 
neers, which is a very healthy and stimulating influence, 
and only the prolonged experience of actual operation 
can prove the merits of one idea as compared to another. 
Nothing must be done to limit this type of progress at 
the present time. 

It is suggested that the Mechanical Division of the 
Association of American Railroads might well appoint a 
committee charged only with the development of such 
standards and the publication of a Diesel motive power 
manual to which locomotive builders would be required 
to adhere in their products. This would be a major step 
toward the reduction of Diesel locomotive repair costs. 


Summary 


It is our opinion that the greatest relief from high 
electrical repair expenses may be obtained by (1) the 
use of electrical apparatus of adequate capacity; (2) 
striçt adherence to tonnage ratings well within the ca- 
pacity of the electrical transmission equipment; (3) the 
introduction of a limited number of standards so that 
all manufacturers will follow the same rules and elec- 
trical equipment capacity will not be sacrificed for the 
sake of commercial advantage. 
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Beatty Press Brake 


An hydraulic press brake of new design 
that provides a maximum amount of flexi- 
bility has been introduced by the Beatty 
Machine & Manufacturing Co., Hammond, 
Ind. The machine, Model 300, is of 300- 
tons’ capacity. 

This machine is adaptable to V-bending, 
flanging, pressing and straightening. It 
handles a wide variety of plate thicknesses 
without the need for minute ram adjust- 
ment. A number of factors for increasing 
productive speed have been incorporated in 
the machine: the ram advances at a maxi- 
mum of 310 in. per min., returning at 285 
in. per min., while pressing under full load 
takes place at 14 in. per min. These speeds 
are variable between 0 and maximum. 

Balanced control of the ram is achieved 
through an equalizer which brings the ram 


Beatty press brake made in sizes up to 600 
tons in weight and 1212 ft. between housings 


down parallel with the bed through the 
use of racks and an idler pinion shaft. 

The machine, of the open throat, closed- 
housing type, is built in capacities from 
200 to 600 tons, and in sizes from 8 ft. 
6 in. to 12 ft. 6 in. between housings. Stroke 
control features allow for operating in any 
portion of the stroke between the top and 
bottom limits. 


Electronic 
Positioning Control 


An electronic positioning control system 
designed for such applications as accurately 
controlling inaccessible dampers from con- 
trol stations on the floor, positioning heavy 
work in machine tools without time-con- 
suming hand labor, and opening, closing, 
and adjusting to intermediate points valves 
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NEW DEVICES 


The three components of the system are a master control, an elec- 
tronic panel and a follow-up 


and gates from a single co-ordinated con- 
trol desk has been announced by the Con- 
trol Division of the General Electric Co. 

The system has three parts—a master 
control station and a follow-up device, 
which can be either small selsyns or poten- 
tiometers, depending upon the application, 
and an electronic control panel. The driv- 
ing motor is not included in the system be- 
cause any reversing a.c. or d.c. motor that 
can handle the load is acceptable. 

The master control station may be placed 
in any desired location, because it is con- 
nected to the control panel by just three 
control leads. To operate, a dial is set in 
the same manner as a radio dial, and the 
motor moves the load to a new’ position 
corresponding to that of the dial. 

The system can be used on drives up to 
1% hp. in general, and on many drives over 
this rating, after consideration of inertia 
of the load, speed, gear reducer arrange- 
ment, and accuracy of positioning needs. 

The control panel is enclosed in an 
NEMA Type I case and is hinged to swing 
out for easy servicing and inspection. The 
basic components of the system are stand- 
ard control devices which have proved atle- 
quate and durable over long periods of 
operation. 


Plug-In 
Insulation Tester 


For those who need or prefer a Megger 
insulation tester tfit can be plugged in 
instead of hand cranked, the James G. Bid- 
dle Company, Philadelphia, Pa., has de- 
veloped a rectifier-operated instrument. It 
operates on 115 volts a.c. 

The instrument is intended for use where 
a large number of tests are to be made at 
one time or where an individual test is 
continued for many minutes. The latter 
includes dielectric absorption tests where 
careful observations of insulation resistance 
are made for ten or more minutes. 

The rectifier-operated instrument is es- 
sentially a modification of the company’s 
“Meg” type insulation tester. The hand 
generator is replaced by a power pack con- 


t 


sisting of a constant-potential, step-up 
transformer and selenium rectifier giving 
a constant d.c. test voltage. The ohmmeter 


q 
Biddle plug-in type of Megger insulati | 
covers a wide range and is independent of | 
the applied voltage. Ratings are available 
up to 2,000 megohms and 1,000 volts. 


All-Purpose 
Electric Impact Tool 


The Ingersoll-Rand Company, New York, 
announces a new universal electric, all-pur- 
pose impact tool. This machine is desig- 
nated as the Size 4U. It weighs 6% Ib., 
has an over-all length of 10% in. and a 
free speed of 2,000 r. p. m. and delivers 
1,900 rotary impacts per minute under load 
It is powered with a specially designed re- 
versible universal electric motor (3 amp.) 
that operates on 110-volt a.c.-d.c. current 

Standard equipment furnished with the 
impact tool includes a collet-type chuck to 
handle all round shank attachments from 
Me in. to % in. in diameter and square end 
taps and reamers, six hexagon sockets “1¢ 
in. to 34 in., a No. 2 Morse taper socket. 
a No. 1 to No. 2 Morse taper adapter 
sleeve and an Allen wrench. Other ac- 
cessory equipment is available if required. 

The impact tool runs just as any con- 
ventional electric tool until the resistance to 
spindle rotation reaches a certain amount. 
Then a patented mechanism converts the 
power of the motor into “rotary impacts™ 
which exert a more powerful turning €f- 
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fect. An outstanding advantage claimed 
for the impact mechanism is that it permits 
the spindle to be stalled completely while 
the motor continues to run; thus eliminat- 
ing motor burn-outs caused by overloading. 
The impact mechanism also eliminates 
torque reaction to the operator. There is 
no kick or twist under any condition. 

The following operations can be per- 
formed with the impact tool using standard 
attachments: The unit is conservatively 
rated to apply and remove nuts and cap 
screws up to 3-in. thread size. It will 
drill %4-in. holes in metal and up to %-in. 
by step drilling and will ream up to %4-in. 
diameter. The tool will handle taps from 
‘4-in. to %4-in., drive and remove all types 
of machine screws up to 3-in. thread size 
and wood screws up to size No. 20, and 
drive and remove studs up to %-in. thread 
size. It will extract broken cap screws 
and studs up to %-in. thread size. Vari- 
ous types of wire brushes with round 
shanks up to ¥%-in. diameter can be used 


The Ingersoll-Rand electric impact tool being 
used to apply cap screws on an electric motor 


with the tool. For boring wood it will 
take sizes up to %-in. twist drills with the 
collet-type chuck and up to ?%p-in. with 
Morse taper. Brick and masonry can be 
drilled using carbide-tipped drills up to 
3%-in. diameter. 


Plastic Upholstery 


A plastic upholstery, especially designed 
for heavy-duty transportation seating, is 
being made by United States Rubber 
Company, Rockefeller Center, New York 
20. The material, known as Heavy-Duty 
Naugahyde, provides extra bulk for greater 
durability and more luxurious appearance. 
It is available in a variety of colors. Since 
it is 50-in. wide and put up in rolls 50- 
yd. long, seat patterns can be laid out 
satisfactorily in any direction over the 
entire area. 

Advantages claimed for the upholstery 
are long wear, outstanding abrasion re- 
sistance, and excellent flexing and tailor- 
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ing properties. It is said to be practically 
immune to the effects of perspiration, oils, 
sunlight and weathering. It can be cleaned 
with soap and water and will not get hard, 
or crack, nor bag and form wrinkles on 
deep spring soft seats. 


Metal Saw With 
Automatic Cutting 


A new heavy-duty horizontal metal-cutting 
band saw, recently put on the market by 
the Wells Manufacturing Company. Three 
Rivers, Mich., features an automatic cut- 
ting cycle in which the blade is fed into 
the work at a constant pressure and the 
cutting head is returned by hydraulic power 
to its starting position above the work upon 
completion of the cut. Elimination of 
manual operations is designed to reduce 
operator fatigue and make possible higher 
production, while control of the blade 
pressure is claimed to result in a better cut, 
more efficient operation, and greatly re- 
duced blade breakage. 

The saw, designated Model 12, is de- 
signed for cutting off rectangular stock 
up to 12 in. deep by 16 in. wide or 
cylindrical stock up to 123% in. diameter. 
In addition to cutting through stock, the 
saw can be automatically controlled to 
cut to any desired depth for work on dies 
or other parts. 

The saw is of heavy, rigid construction. 
The base and bed are castings. The cut- 
ting head rides on closely fitted rollers on 
two heavy columns. The hydraulic system 
is enclosed in the base. The saw blade is 
enclosed except at the cutting zone. The 
vise is of the quick-acting type. Cutting 
speeds are 50, 90, or 150 ft. per min. A 
34-hp. motor drives the blade and a %-hp. 
motor drives the hydraulic pump. Overall 


dimensions are 59 in. high by 78 in. long 
by 32 in. wide. The shipping weight is 
approximately 1750 Ib. 

After controls have been set for the 
work to be done, operation of the saw 
is by means of two start-stop stations 
mounted on the base. First the blade motor 
is started and then the control circuit is 
closed. The latter opens a solenoid valve 
which bleeds oil out of a hydraulic cylinder 
connected to the cutting head, permitting 
the head to feed down into the work. 

The rate of feed is controlled in order to 
maintain a constant limited pressure be- 
tween the blade and the stock. This is 
accomplished by a manually adjustable 
needle valve which limits maximum flow 
of oil from the cylinder and a spring 
loaded micro switch, the arm of which 
rides on the blade. The instant excessive 
pressure deflects the blade, the switch 
closes the previously mentioned solenoid, 
interrupting the flow of oil from the 


‘cylinder to stop the descent of the head. 


The instant the excess pressure is re- 
lieved the micro switch opens the solenoid, 
permitting the feed to resume. The micro 
switch is sufficiently responsive to pressure 
changes that no variation in feed is visible, 
nor is there any measurable effect upon the 
cut. 

Upon completion of the cut, a mechan- 
ically operated limit switch breaks the 
circuits to the blade motor and pressure 
control system and starts a motor-driven 
pump which actuates the hydraulic cylinder, 
raising the cutting head. When the cutting 
head reaches a predetermined height suffi- 
cient to clear the work, the limit switch 
cuts out the pump motor and the cycle is 
ready to be repeated. Trips on the limit 
switch control arm can be set to stop the 
saw at any depth and raise the head to 
any height. 


Wells No. 12 metal-cutting band saw with automatic cutting cycle 
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Research Advisory Committee 
on Journal Bearings 


A Research Advisory Committee for 
Railroad Journal Bearing Manufacturers 
has recently been appointed with offices at 
721 Railway Exchange Building, Chicago. 
Members of the committee are: I. E. Cox, 
vice-president in charge of engineering, Na- 
tional Bearing Division, American Brake 
Shoe Company, St. Louis, Mo.; R. .J Shoe- 
maker, chief engineer, Magnus Metal Cor- 
poration, Chicago; and E. S. Pearce, pres- 
ident, Railway Service & Supply Corp., 
Indianapolis, Ind. 

This committee will study railway jour- 
nal-bearing performance from an operating 
and maintenance standpoint and cooperate 
with all committees of A. A. R. Mechanical 
Division which are concerned with im- 
provement of the present A. A. R. journal- 
bearing assembly. 


waume Tubes and Flues— 
A Correction 


THE equipment for washing tubes and 
flues on the New York Central described 
on page 247 of the May issue of the Rail- 
WAY MECHANICAL ENGINEER is patented 
and furnished by The Superheater Com- 
pany, New York. This fact was not men- 
tioned in the article. 


M. R. S. Veterans to Meet 
in Chicago 


A REUNION of veterans of World War 
II Military Railway Service headquarters, 
grand division, shop and operating battal- 
ion men has been arranged for September 
27 at Chicago. Registration at the Palmer 
House will precede a business session 
there at 11 A. M., to be opened by a 
greeting by Major Gen. Carl R. Gray, Jr., 
vice-president of the Chicago & North 
Western. An afternoon at the baseball 
park will be followed by a dinner and 
smoker at the Palmer House, to which 
wives will be welcome. Tickets are avail- 
able from S. R. Truesdell, treasurer, 400 
West Madison street, Chicago 6, at $7.50 
each ($5.70 omitting the ball game). 


Amends Salary Provisions of 
Locomotive Inspection Act 


PRESIDENT TRUMAN has signed a re- 
cently-enacted bill (H. R. 2123) which 
amends the salary provisions of the Loco- 
motive Inspection Act, giving the Inter- 
state Commerce Commission authority, sub- 
ject to applicable civil service laws, to fix 
the compensation of the director and as- 
sistant directors of the Bureau of Locomo- 
tive Inspection. The amendments also re- 
quire the commission to provide district in- 
spectors with necessary office space and 
clerical and stenographic help. 

The act formerly fixed the salaries to be 
paid and provided the district inspectors 
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with allowances for office rent and clerical 
and stenographic help. In reporting the bill 
to the House, the committee on interstate 
and foreign commerce said the amendments 
would make the Locomotive Inspection 
Act “conform to the present personnel pol- 
icy of the government.” 


Moriarty Heads Malleable 
Founders Society 


Wirson H. Moriarty, vice-president of 
the National Malleable & Steel Castings 
Co., Cleveland, Ohio, was elected president 
of the Malleable Founders Society for the 
coming year at the Society’s fiftieth anni- 
versary meeting held at Hot Springs, Va. 


Germans Use Concrete to Build 
Freight Cars and Brake Shoes 


FREIGHT cars made from prestressed. rv- 
inforced cast concrete are being manuiac- 
tured in Heidelberg, Germany, accordir: 
to a preliminary report by the oversea: |. 
operating staff of the Office of Technics: 
Services of the United States Departmer: i- 
of Commerce. All parts of the freight car. į 
except the wheels, springs and drawhar- | 
are made from cast concrete, the report 
added, and one manufacturer has announce ' 
the receipt of orders for 1,000 such car- 
Full details about this development ever- 
tually will be released through the O.T.s 


Munich street railways have been usinc 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the June Issue 


LOCOMOTIVE ORDERS 


Type of loco. 
8 6,000-hp. Diesel-elec. pass. 
4 4,000-hp. Diesel-elec. pass.. 
4 1,000-hp. Diesel-elec. switch 
1 
2 


Road 
Atchison, Topeka & Santa Fe.... 


No. of locos. Builder 


.Electro-Motive 


1,000-hp. Diesel-elec. switch.. ` Baldwin Locoms è 

2,000-hp. Diesel-elec. trans... . Baldwin Locomotne 

1,000-hp. Diesel-elec. switch.......... Fairbanks- Morse 
Central of New Jersey. sails 3! 2,000-hp. Diesel-elec. pass............ Baldwin Locomotive 
Chicago & North Western....... 102 1,000-hp. Diesel-elec. switch.......... Fairbanks- Morse 


1,000-hp. Diesel-elec. switch...... 


1 i .. American Locom te ve 
72 660-hp. Diesel-elec. switch. 


EEES, American Loceom:» 


: 3 1,500-hp. Diesel-elec. road switch.. ... Baldwin Loc omorise 
Chicago Great Western? ........ 9 1,000-hp. Diesel-elec. switch...... ... Electro-Motive 
rere . 5 660-hp. Diesel-elec. switch... ...... American Lacomotive 
Illinois Terminal............... 6 1,000-hp. Diesel-elec. yd. switch... .. American Locomotite 
3 1,000-hp. Diesel-elec. rd. switch....... American Locomoet+ 
St. Louis-San Francisco......... 26 1,500-hp. Diesel-elec. frt............. Electro-Motive 
6 1,000-hp. Diesel-elec. switch.... .....Fairbanks-Morse 
_4 1,000-hp. Diesel-elec. switch.......... Electro- Motive 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
Atchison, Topeka & Santa Fe.... 250! 70-ton gondola.....................American Car & Fdr 
5 125! 70-ton covered hopper, aaau noo American Car & Far. 
Duluth, Missabe & Iron Range... 500 70-ton ore. raeo a n American Car & Fis. 
Louisville & Nashville........... 1,5005 50-ton hopper. Ba Ai al eh a a eee ae Bethlehem Steei 
g i 1,50% 50-ton hopper...................... Pullman-Standa-d 
Missouri-Kansas-Texas.......... 300% 50-ton box......................... American Car & Fda 
2008 70-ton hopper............. .. ...American Car & Far: 
New York Central.............. 1,000 $5-ton box............... .o....... Greenville Stee! Co- 
1,000 SS§-ton Dako eor ae peia .American Car & Fd:y 
. FREIGHT-CAR INQUIRIES 
Road No. of cars Type of car Builder 
Baltimore & Ohio.............. 2,000 Titon kopper i. oers Ltda Awa dae a Peewee wen 
Ilinois Central................. 1,500 50-ton hOr renane Re iT a e i E eee N 
PASSENGER-CAR ORDERS 
Road No. of cars Type of car Builder 
Chicago, Milwaukee, St. Paul & 
PCy oe fete es RASAN 56 Coaches, ss iyos oS aya bs ep ANa Company Shops 
6 Dining fera Bihan rye oes ee Company Shops 
2 Dining-lounge...................... Company Shope 
2 .Tap-room-dining-lounge..... ....... Company Shops 
12 Parlor es ioe cere o the ear heard, ed Company Shops 
6 Cafe-parlor...................- . Company Shops 
2 Bagg -dormitory.................... Company Shops 
17 Mail-express................-..005. Company Shops 
20 Bagmame PERE ban keke ee Company Shops 
2 Post-olfice kias boc a opan Eir aE E a aoe Company Shops 


1 The gondola cars are scheduled for delivery during first quarter of 1948; the hopper cars, during the se ~ - 
uarter. 
au For suburban service. Aggregate cost $540,000. 
3 Five 1,000-hp. locomotives and 1 660-hp. locomotive for the Chicago, St. Paul, Minneapolis & Omaž: ı 
4 The Chicago Great Western has receiv one 1 ,000-hp. Diesel-electric switcher from the American Lox “se 
tive Company, which is part of an ordeg for three such units placed by the road earlier this year. 
$ Delivery of Bethlehem built cars to begin next December; Pullman-Standard cars, early in January, 2448 
ê Delivery expected early in 1948. 


NotEs:—Minneapolis, St. Paul & Sault Ste. Marie.—The purchase of 10 3,000-hp. Diesel-electòc. ro 
locomotives for use in main line service has been approved by the board of directors of the Soo Line. The z.. 
recently ordered eight 1,500-hp. Diesel-electric road switchers from the Baldwin Locomotive Works tor u. 
on branch lines; as reported i in the June issue. 

The New York, New Haven & Hartford has been authorized by the United States district court ae N — 
Haven, Conn., to purchase 35 Diesel-electric locomotives at a total cost of $3, 850,000. Twenty will be ct <= 
road-switching type, of which 10 will be 1,500 hp. and 10 1,000 hp. The remaining locomotives indugde i 

660-hp. switchers and 2 44-ton switchers. 
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concrete brake shoes for ‘several years, it 
also was reported, thus eliminating a need 
for cast iron which formerly used up about 
four tons of the metal each day. The con- 
crete brake shoes, it was said, last about 
three months. 


Inspection of Corrosion Tests 
At Kure Beach, N. C. 


On June 4 and 5 the International Nickel 
Company, the Dow Chemical Company and 
the Carnegie-Illinois Steel Corporation 
were hosts to a group of engineers and 
technical editors at the Corrosion Testing 
Station, Kure Beach, N. C. The Kure 
Beach station was established by the In- 
ternational Nickel Company in 1935 for 
the purpose of comparing the corrosion 
resistance of low-alloy steels with carbon 
steel. Since that time, other materials 
have been added to the test program so 
that now comparative tests are being made 
of many kinds of ferrous and non-ferrous 
metals and alloys which are the products 
of more than 100 manufacturers. 


Grip Nut Company.—C. A. Hendrick- 
son has been appointed assistant mechan- 
ical engineer of the Grip Nut Company, 
with headquarters at 310 S. Michigan ave- 
nue, Chicago 4. 

+ 

CRUCIBLE STEEL COMPANY OF AMERICA. 
—Marking the completion of the first large 
project in the $30,000,000 expansion and 
improvement program of the Crucible Steel 
Company of America, officers and plant 
managers of company toured its new spring 
work at Pittsburgh, Pa., on June 17, ac- 
companied by editors and writers from 
newspapers, industry magazines, and tech- 
nical journals. One of the country’s most 
modern plants for the manufacture of 


In general, tests of two types are carried 
on at Kure Beach, those having to do with 
exposure to atmospheric attack and with 
exposure to the corrosive action of sea 
water by immersion. The atmospheric test 
lot has an ultimate capacity of about 36,000 
specimens, some 15,000 being on the racks 
under exposure at the present time. In 
addition to the specimens exposed to the 
atmosphere about 2,000 specimens are now 
exposed to sea water and, over a period 
of 12 years, ‘the number so tested has been 
over 10,000. Included in the sea-water 
tests are a substantial number of wood 
specimens embracing many types of wood 
treatment to determine the resistance of 
the different types of treatment to marine 
borers. 

An important part of the facilities at 
Kure Beach is a laboratory equipped for 
measurements as to loss of weight of 
samples, microscopic examinations, etc. 
This laboratory checks all specimens peri- 
odically, keeping an accurate record of 
exposure time, location of the specimens 
and information relating to performance 
under test conditions. 


Supply Trade Notes 


heavy-duty coil and elliptical springs, the 
Crucible Steel spring works supplies thou- 
sands of different sizes and shapes of 
springs to railroads direct, to car and lo- 
comotive manufacturers, and to builders of 
special heavy equipment. The 5l-in. coil 
springs for the Duryea cushion underframe 
are produced at this plant. Automatic ma- 
chinery and special processes, largely de- 
signed and installed by M. V. O’Donnell, 
manager of the plant, and his production 
staff, have been adapted to spring manufac- 
ture in the new plant. Until May, 1947, 
Crucible Steel spring operations also were 
carried on in the McKees Rocks plant 
where the company’s spring-making activ- 
ities began in 1909. The new spring works 


datched assemblies of car and locomotive elliptical springs at the new spring works of the Crucible 
iteel Company of America at Pittsburgh, Pa., which produces both the coil and elliptical types 


Railway Mechanical Engineer 
JULY, 47 


Miscellaneous Publication 


SmiconE Data SHEET. Dow Corning 

Corporation, Midland, Mich. Preliminary 
Data Sheets No. B-30-1 gives specifications 
for rewinding induction motors with Sili- 
cone insulation and lists the materials neces- 
sary to insure maximum service life of such 
rewound motors. 
«~ NICHOLSON THERMIC SyPHONS. Locomo- 
tive Firebox Company, 310 South Mich- 
igan avenue, Chicago 4. Bulletin No. 17 
(90 pages) shows, by diagrams, how 
Nicholson Thermic syphons protected 
crown sheets in specific instances when 
low water occurred by pouring water over 
the entire sheet except a small portion 
directly ahead of the syphons. Low-water 
line shown in each instance, also the small 
overheated area which pulls away from a 
few radial staybolts, thereby warning the 
the crew, permitting the pressure to escape 
gradually, and so preventing serious boiler 
explosions. Gives costs for repairing 
crown sheets on syphon-equipped locomo- 
tives following instances of low water. 


was acquired in 1945. The McKees Rocks 
plant was kept in operation during the 
two-year period of consolidation and mod- 
ernization which today is completed in 
all major details. The new plant has a 
capacity of about 3,000 tons of springs 
per month. 
+ 

Sımmoxns-BoarDMAN PUBLISHING Cor- 
PORATION.—Harry H. Melville, formerly 
assistant to the vice-president, Simmons- 


H. H. Melville 


Boardman Publishing Corporation, has 
been appointed district sales manager for 
the central district in charge of advertis- 
ing sales for the firm’s transportation pub- 
lications. Mr. Melville, whose headquarters 
will be at Clevelanä, Ohio, succeeds F. H. 
Thompson, who, as vice-president, will 
serve in an advisory capacity. 
+ 


OaxitE Propucts, Inc. — Sterling E. 


Killebrew has been appointed manager of 
Oakite’s Railway Service Division, suc- 
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ceeding Bennett C. Browning, who has 
resigned from his Chicago post. 

Sterling E. Killebrew attended Washing- 
ton University at St. Louis, Mo., and was 
for a time engaged in construction and 
mechanical engineering work in that city. 
For the past four years he was in charge 
of the southwestern territory of the Rail- 


, 


S. E. Killebrew 


way Service Division of Oakite. As man- 
ager of the division he will direct the 
activities of the field representatives ot 
the division from new divisional headquar- 
ters at New York. 
+ 
D. J. Murray MANUFACTURING Com- 
PANY.—The D. J. Murray Manufacturing 
Company, Wausau, Wisc., has announced 
the removal of its Chicago office from 43 
East Ohio street to 38 South Dearborn 
street. O. J. Molina, sales manager of the 
heating and ventilating division, is in 
charge of the office. 
+ 


GENERAL STEEL CASTINGS CORPORATION. 
—J. C. Travilla, chief mechanical engineer 
of the General. Steel Castings Corporation 
since 1940, has been elected vice-president- 
engineering. James MacDonald, assistant 
to the president, has been elected vice- 
president, and B. W. Taylor has been ap- 


J. C. Travilla 


pointed assistant to the vice-president-en- 
gineering. 

J. C. Travilla, a graduate of Cornell 
University with a degree in mechanical 
engineering, joined the (Commonwealth 
Steel Company in 1923 as an estimator and 
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has worked for that company and its suc- 
cessor, General Steel Castings, in various 
engineering capacities at the Common- 
wealth and Eddystone, Pa., plants. 

James MacDonald entered the sales de- 
partment of General Steel Castings in 
January, 1939, and was appointed assistant 
to vice-president-sales later in the same 
year. He came to General Steel Castings 
from the Baldwin Locomotive Works 
where he had served over a period of eight 
years as general assistant to the treasurer, 
purchasing agent and assistant director of 


James MacDonald 


sales. He became assistant to the president 


in July, 1945. 
B. W. Taylor, who after his release from 


the Navy in October, 1946, was appointed 
assistant chief mechanical ‘engineer, is a 


B. W. Taylor 


graduate of the University of Pennsylvania 
with a degree in mechanical engineering 
(1917). He was an instructor of mechan- 
ical engineering at the university from 
1920 to 1923 and railway engineer of 
S. K. F. Industries from 1923 to 1943. 

+ 


Pyre-NationaL Company.—Harold V. 
Engh, executive vice-president of the Ana- 
conda Wire & Cable Co., at New York, 
has been elected president of the Pyle-Na- 
tional Company, with headquarters at Chi- 
cago, succeeding J. A. Amos, who has re- 
signed. Alva N. Martin has been re- 
elected vice-president. 

Harold V. Engh was born at Chicago 
and educated at Lane Technical High 
School in that city. He started his busi- 


ness career with the Chicago Insulated 
Wire & Manufacturing Co., and rose stead- 
ily through various departments. During 
World War I he enlisted in the U. S. Air 


Harold V. Engh 


Service and served both in this country 


of the Inland Cable Company. When In- 
land consolidated with the Anaconda Wire 
& Cable Co., in 1929, Mr. Engh joined 
Anaconda as vice-president. 

+ 


Joser T. Ryerson & Son.—William 
G. Findlay has been appointed manager of 
the Pittsburgh, Pa., plant of Joseph T: 
Ryerson & Son, to succeed Howard L. 
Robinson who has been assigned special 
duties at the Cleveland, Ohio, plant. Mr. 
Findlay, who has been with the company 
for 25 years, was previously manager of the 
work order division at Chicago. C. W. 
Schoenberg, manager of Ryerson’s steel- 
service plant in Milwaukee, Wis., for the 
past 14 years, has been appointed manager 
of the work order department at Chicago. 
to succeed Mr. Findlay. 


AMERICAN ARCH ComMPpany.—Frank D. 
Hasen, formerly general sales manager 0! 
the industrial department of the American 


Frank D. Hazen 


Arch Company, has been appointed vict 
president and general manager of that de 
- partment, with headquarters at Pittsburg: 
Pa. Mr. Hazen has been associated wit 


ical Engineer 
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l 
and abroad as an officer pilot. Before he 
reached his twenty-seventh -birthday, he 
was elected vice-president of Illinois Wire 
& Cable Co. In 1928 he became president 


RESULTS on the 


“Se” 


Lima-built Class H-8 Locomotive 
Type 2-6-6-6 


NORTHERN SUB- 


Place: Russell, Ky. — Columbus, Ohio 


Grade: Principal grade between Russell, Ky. and Columbus, 
Ohio extends for a distance of 17'/, miles of which 11/4, miles has 
a grade of +.7%, with the remainder varying from .0 to + .20%. 


Coal Consumption: Coal per 1,000 gross ton miles for 4 


loaded trips averaged 40.68 lbs. The maximum for a train was 
49.58 and the minimum 31.93 Ibs. 


INCORPORATED 


Wee 


DIVISION 


Water Consumption: Water per drawbar horse power hour 
for 4 loaded trips averaged 23.12 lbs. The maximum for a train 
was 25.95 and the minimum 20.77 Ibs. 


TESTS 


Acceleration: A test stop was made with a train consisting 
of 160 loads (14,083 tons). The locomotive started the train with 
a maximum drawbar pull of 117,500 Ibs. and 6 minutes later had 
moved the train one mile, the speed accelerating to 19 mph. 
A speed of 29 mph was reached 11 minutes after starting. 


> LIMA, OHIO 
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the company for 22 years, prior to which 
he was engaged in construction work for 
the Inland Steel Company and the Illinois 
Steel Company. 


AMERICAN RoLLING Mitt COMPANY.— 
Robert Y. Barham, assistant district man- 
ager of the American Rolling Mill Com- 
pany, Chicago, has been appointed district 
manager of the recently combined Boston 
and New York districts, with headquarters 
at New, York, succeeding Wallace B. Quail, 
district manager at New York, and Don- 


Robert Y. Barham 


ald Hogan, district manager at Boston. 
Mr. Quail has been appointed manager of 
the central sales area, with headquarters 
at Middletown, Ohio, and Mr. Hogan dis- 
trict manager at Cleveland, Ohio. 

Robert Y. Barham attended the Univer- 
sity of California, and was an assistant 
division engineer of the Southern Pacific 
before starting has career with subsidiary 
companies of the American Rolling Mill 
Company. He was sales manager and dis- 
trict manager of various Armco subsid- 
iaries at San Francisco, Calif., Houston, 
Tex., and Chicago, beginning in April, 
1926. He went to Chicago in 1939 as dis- 
trict manager of Armco Railroad Sales, 
and served in that capacity until August 
1, 1945, when that subsidiary was com- 
bined with the parent company. He then 
became assistant district manager of the 
parent company in CRNaey: 


MINNEAPOLIS- HONEYWELL REGULATOR 


Company.—James H. Binger, assistant sec- ` 


retary of the Minneapolis-Honeywell Reg- 
ulator Company, has been elected assistant 
vice-president to assist Thomas McDonald, 
vice-president in charge of sales. The 
Chicago office of the company has been 
moved to 351 East Ohio street. 

+ 


CARNEGIE-ILLINOIS STEEL (CORPORATION. 
—Malcoln W. Reed, chief engineer of 
the Carnegie-Illinois Steel Corporation (a 
subsidiary of the United States Steel Cor- 
poration), has been elected engineering 
vice-president. of 

Malcolm W. Reed, a graduate of the U. S. 
Naval Academy, entered the service of 
the American Steel & Wire Co. (also a 
subsidiary of U. S. Steel) in 1916 as a 
wire tester, at Worcester, Mass. He be- 
came wire rope engineer in 1917 and fore- 
man of the rope mill at New Haven, Conn., 
in 1919. He advanced to the superintend- 
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ency of the New Haven plant, and in 1928, 
returned to Worcester as assistant district 
manager. In 1932, he was appointed chief 
engineer, with offices at Cleveland, Ohio; 
in 1933, assistant to the vice-president and 
chief engineer; in 1937, vice-president in 
charge of operations, and in 1939, chief 
engineer of Carnegie-IIlinois. 
+ 

Lorp MANUFACTURING CoMPANY.—Ste- 
phen J. Zand has been appointed vice- 
president in charge of engineering of the 
Lord Manufacturing Company. Mr. Zand, 
who has been working with Lord Manu- 
facturing as consulting vibration engineer 
since 1933, will devote his full time to the 
company and will be responsible for all 
engineering, research and development ac- 
tivities for the product engineering and 
research divisions. 


EATON MANUFACTURING COMPANY.— 
Edward J. Helline has been appointed gen- 
eral sales manager of the Reliance division 
of the Eaton Manufacturing Company, 
Massillon, Ohio. For the past three years 
Mr. Helline was in charge of snap ring 
sales engineering and production. 


AMERICAN CAR AND FOUNDRY COMPANY. 
—Charles J. Hardy, Jr., executive vice- 
president of the American Car and Foun- 
dry Company, has been elected president 
to succeed F. A. Stevenson, who resigned 
after having been associated with the com- 
pany for over 40 years. Mr. Hardy con- 
tinues as chairman of the board. 

Charles J. Hardy, Jr., is a graduate of 
Williams College (1917). He served as a 
naval reserve officer during the first world 
war. After the war he was appointed a law 
clerk with Hardy, Stancliffe & Whitaker 
and completed ‘his legal education at Ford- 
ham University. In April, 1930, he became 
a member of the law firm of Hardy, Stan- 
cliffe & Hardy. Mr. Hardy continued with 
that firm until December, 1941, when he 
was ordered to active duty by the Navy De- 


C. J. Hardy, Jr. 


partment. Assigned to headquarters, office 
of the commandant, third naval district, he 
held the rank of lieutenant-commander 
when released to inactive duty in March, 
1944. He was elected vice-president and a 
member of the board of directors of Ameri- 
can Car and Foundry in September, 1944, 
and executive vice-president on March 21, 
1946. 


F. A. Stevenson was born in Detroit, 
Mich., on April 6, 1880. He began his 
career as an apprentice in the shops of the 
Peninsular Car Company, Detroit, which 
later became part of the American Car and 
Foundry group. He subsequently held the 
position of master mechanic, assistant gen- 


F. A.. Stevenson 


eral manager, assistant vice-president in 
charge of operations, vice-president and 
senior vice-president. During World War 
I, Mr. Stevenson was in charge of the com- 
pany’s Detroit, Depew, N. Y., and Buffalo 
plants, which were engaged in the manufac- 
ture of artillery vehicles, shells and other 
war materiel. As senior vice-president, the 
department of research and development 
was under his jurisdiction. Mr. Stevenson 
was elected president in April, 1944. 
+ 


TIMKEN RoLLER BEARING COMPANY.— 
The Timken Roller Bearing Company, 
Canton, Ohio, has announced the opening 
of a new branch plant in St. Thomas, Ont.. 
under the management of John Jolly. 


RELIANCE MACHINE & STAMPING WORKS. 
—The ownership of the Reliance Machine 
& Stamping Works has been transferred 
to J. J. Prendergast, M. Wilkinson, and 
C. B. Camp, all formerly with the Texas & 
Pacific. The company’s general office has 
been moved from New Orleans, La., to 
Dallas, Tex. 

+ 

HENNESSEY LUBRICATOR COMPANY. — 
Charles C. Dempsey, who was associated 
with the Hennessey Lubricator Company 
for a number of years before the war, has 
returned to the company as special repre- 
sentative, following his recent release from 
the United States Army. 

+ 


Arr Repuction SALes Company... C 
Wallace, formerly assistant sales manager 
of the Louisville, Ky., district of the Air 
Reduction Sales Company, has been ap- 
pointed manager of that district, to succeed 
the late R. S. Moore. Mr. Wallace, with 
headquarters in the district sales office at 
Louisville, will be_responsible for the opera- 
tions of all plants and offices of Air Reduc- 
tion in that district, which covers Ken- 
tucky, Tennessee and part of Indiana. 

+ 


ELectTro-MoTive Division, GENERAL 
Morors Corporation.—A new research 
center to develop “locomotives of tomor- 
row” will be opened at La Grange, IIL, this 


Mechanical Engineer 
Rallway an ite 


MORE POWER 
FROM THE BOILER 


Clearance volume with piston valve 


PT 


© With reduced clearance volume (space 
between intake valves and piston at end of 
stroke) more economical use is made of the 
steam admitted to cylinders. 


Clearance volume with Franklin System 
of Steam Distribution 


Intake valves close at 20% of stroke 


Piston 
: elled 52% i 
Piston-valve exhaust closes after 
75% of back stroke 


Poppet-valve exhaust closes gfter 80% of back siroke 


(B) With larger steam fow areas and faster 
volve openings, steam enters the cylinder 
with smaller pressure drop. This increases 
the amount of steam admitted for a given 
cut-off — increases the power output for a 
given cut-off, or permits the use of a shorter 
and more econemical cut-off for a given 
power output. 


(c) With late release, the expansion period 
is increased substantially. This increases effi- 
ciency by increasing the amount of heat 
transformed into mechanical work. 


© With late release and large exhaust 
“reas, the back pressure is lower, which 
ugain increases the power obtained from a 
given amount of steam. 


@ With low back pressure, and late com- 
Pression, excessive pressures at the end of 
the back stroke are avoided. Economical 
` WITH 


— THE FRANKLIN SYSTEM 
OF STEAM DISTRIBUTION 


These indicator cards represent a locomotive equipped with 
the Franklin System of Steam Distribution and a locomotive, 
identical in all other respects, equipped with piston valves. 
Both cards are based on high-speed operation at 20% cut-off. 

As can be seen, the engine equipped with poppet valves 
can utilize full boiler capacity because of the larger steam flow 
areas and the faster opening and closing of valves. It develops 
more horsepower per pound of steam. It uses less fuel and water 


to deliver a given horsepower output. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK e CHICAGO o MONTREAL 


STEAM DISTRIBUTION SYSTEM ° BOOSTER ° RADIAL BUFFER ° COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS © STEAM GRATE SHAKERS ° FLEXIBLE JOINTS © CAR CONNECTION 
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summer by the Electro-Motive Division of 
General Motors Corporation. The new 
center will be housed in a $1,000,000 build- 
ing adjacent to the La Grange plant and 
will permit concentration of engineering 
and research work now in progress at vari- 
ous points within Electro-Motive’s main 
manufacturing plant. 
+ 

DEVILBISS Compan y.—One week courses 
devoted to lectures, demonstrations and 
actual practice in spray painting will begin 
on July 21, August 18, October 6, and De- 
cember 1, respectively, at the DeVilbiss 
spray painting school in Toledo, Ohio. 
The training is available without charge 
to industrial finishers operating DeVilbiss 
spray equipment. 

+ 

CoMMERCIAL MeraLs ComMpaAny.—The 
Commercial Metals Company has moved 
its offices from 1626 Kirby building to Lat- 
imer and Corinth streets, Dallas, Tex. 

j _@ 

MipvaceE Company.—Richard T. Nalle 
has been elected president of the Midvale 
Company to succeed Francis Bradley, who 
has been elected chairman of the board. 

Richard T. Nalle was born in Philadel- 
phia, Pa., in 1889. He graduated from 


Richard T. Nalle 


the University of Pennsylvania in 1910 
with a degree in electrical engineering and, 
in the same year, joined the Pennsylvania 
as special apprentice in the motive power 
department at Altoona, Pa. In 1913 he 
became industrial engineer for Day & Zim- 
merman, and in 1917 joined the United 
States Army, where he served until 1918. 
Mr. Nalle was appointed works manager 
and vice-president in charge of operations 
of Henry Disston & Sons in 1920. In 
1945 he joined Midvale as executive vice- 
president. 
+ 

Batpwin Locomotive Worxs.—Roland 
C. Disney, formerly manager of eastern 
district sales of the Baldwin Locomotive 
Works, has been appointed assistant gen- 
eral sales manager and Edwin R. Wisner 
manager of eastern district sales to suc- 
ceed Mr. Disney. 

Roland C. Disney earlier in his career 
was a member of the engineering depart- 
ment of the Western Electric Company 
for 11 years. Just before joining Baldwin, 
he served as a lieutenant colonel with the 
United States Army. 
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Edwin R. Wisner began his business 
career with the Westinghouse Electric & 
Manufacturing Corp. During the recent 
war he joined the United States Maritime 
Commission’s production division, of which 
he was later appointed director. He re- 
signed in September, 1945, and spent a year 
in the electric power department of the 
Elliott Company before going with 
Baldwin. 

© 

Koprers Company.—John A. Worthing- 
ton has been appointed general sales man- 
ager of the piston ring division of the 
Koppers Company and 7. Latimer Ford 
has been appointed head of a newly estab- 
lished department devoted exclusively to 
replacement sales. 


John A. Worthington 


John A. Worthington joined the Bartlett 
Hayward Company (now a division of 
Koppers) in 1916 as an inspector, becom- 
ing foreman in 1919. He was transferred 
to the American Hammered Piston Ring 
division in 1920 as assistant shop superin- 
tendent. Two years later, he was appointed 
an engineer in that division and since 1925 
has been manager of industrial sales and 
engineering. 


T. Latimer Ford 


T. Latimer Ford joined the Bartlett Hay- 
ward Company in 1908 and in 1919 was ap- 
pointed assistant secretary and treasurer 
of the American Hammered Piston Ring 
Company. He was appointed Pacific Coast 
district sales manager in 1921 and vice- 
president and sales manager in 1927. The 
position of vice-president was abolished in 
1936, when American Hammered was con- 


solidated with Koppers, at which time Mr. 
Ford became sales manager of the auto- 
motive division. 
+ 

ALUMINUM (COMPANY OF AMERICA— 
George J. Stanley, director, vice-president 
and general sales manager of the Alu- 
minum Company of America, has retired: 
as vice-president and general sales man- 
ager, but continues as a director. Rolph 
V. Davies, Robert B. McKee, and Donovan 
Wilmot, assistant general sales managers, 
have been appointed vice-presidents. Mr, 
Davies becomes also general sales man- 
ager for the Aluminum Company, succeed- 
ing Mr. Stanley. 


Tuomas A. Epison, Inc. — John R 
Brown, formerly sales engineer for the pri- 
mary battery division of Thomas A. Edi- 
son, Inc., has been appointed Pacific coast 
sales manager for that division, with head- 
quarters at San Francisco, Calif., to suc 
ceed Edwin W. Newcomb, deceased. 

John R. Brown was born in Grant, Mich, f 
on May 30, 1883, and is a graduate ol 
Northwestern University (1908). In De- 
cember, 1909, he joined the engineering and 
valuation departments of the Union Pacific. 
From 1912 to 1918, he served successive!) 
as signal draftsman and signal inspector 


John R. Brown 


for the Oregon Short Line. In the latter 
year, he joined the General Railway Sig- 
nal Company, where has was assigned to 
signal construction and special field work. 
Mr. Brown was appointed sales engineer 
for the primary battery division of the 
Edison company in May, 1920. 


Obituary 


Joun H. Link, sales engineer of W. 
Miner, Inc., died at his home’ in Havet: 
town, Pa., on May 27, following a lon 
illness. Mr. Link was born in Chicago ! 
1890, and joined W. H. Miner in 191 
After experience in the mechanical à 
production departments of the company, 
he became sales engineer in 1919, witht) 
headquarters at Chicago. He was trans- 
ferred to the Philadelphia (Pa.) area m 
1926, where he remained active in railroad 
work until his death. 

+ 


CHARLES J. ANDERSON, sales representa- 
tive of the Garlock Packing Company, died 
on June 5, at his home in Westfield, N. ]- 
Mr. Anderson, who was 46 years old, 


Railway Mechanical Engineer 
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HE General Motors freight loco- 

motive looms large as the major 
tool of American railroads in the 
mighty struggle for traffic against 
competitive services. 
For here is a locomotive which has 
proved it can continuously haul 
more tonnage farther in a given 
time, economically, than any other 
motive power. 


Introduced in 1940, following 


Electro-Motive equipment in the 
passenger and switcher fields, it is 
said to have been the one power 
more than any other which enabled 
the railroads to handle the enor- 
moustraffic burdens of World WarlII. 


Today General Motors freight loco- 
motives operate across 24,109 miles 
of American trackage. In 1946 they 
hauled an estimated total of 120 
billion gross ton-miles of freight. 


Greater hauling capacity has been 
demonstrated by 6,000-horsepower 
GM Diesel freight locomotives 
which have hauled more tonnage on 
heavy grades than the most powerful 
steam locomotives — and have 
hauled it faster. 


Heavier loads on faster schedules, 
and greater flexibility in fitting the 
power to the job indicate the high 
level of efficiency of General Motors 
Diesel locomotives. Their operat- 
ing and maintenance economies are 
matters of common knowledge in 
railroad circles. 


Back of it all are two and a half 
decades of Electro-Motive pioneer- 
ing and research — the know-how 
gained in the successful operation 
of some 2,900 General Motors Diesel 
units — and the experience of more 
than 350 million miles in passenger 
service and some 325 million miles 
of freight service. 


All component parts of Generol Motors locomotives ore 
engineered, manufactured and Serviced by one organiza- 
tion — Electro-Motive Division ot La Grange, Ill. The high 
degree of control of all processes made possible by this 
concentration of all necessary functions in one organization 
at one location results in a balance of design, uniformity of 
high-quality manufocture, ond service ond parts follow-up 
unrivaled in the motive power field. 


GENERAL \forons 


LOCO OTIVES 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS 
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LA GRANGE, ILL. 
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WHEN A MAN WITH A PROBLEM... 


FOR TWO HEADS ARE BETTER THAN ONE 
— ESPECIALLY IF THE OTHER ONE 1S OURS! 
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BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 


BEATTY Spacing Table han- 
dies flange and web punch- 
ing without roll adjustment. 


BEATTY No. 11-B Heavy 
Duty Punch widely used in 
railroad industry. 


BEATTY Hydraulic Press 
Brake for V-bending, form- 
ing, pressing 


BEATTY CoPunShear, one 


unit does coping, punching, 
shearing. 


MACHINE AND 
MFG. COMPANY 
HAMMOND, INDIANA 


served his apprenticeship in locomotive de- 
sign and construction with the American 
Locomotive Company in 1918, following 
which he worked successively as assistant 
chief draftsman for the Franklin Railway 
Supply Company and estimating engineer 
of the Balmar Corporation. In 1944 he 
joined Garlock Packing, at Philadelphia, 
Pa., as railroad representative for the 
southeastern territory. In September, 
1946, he was appointed sales representative 
for the company’s national cooperative ac- 
counts, with headquartsrs in New York. 


+ 


PauL T. Payne, district manager of the 
Dearborn Chemical Company, at Indian- 
apolis, Ind., whose death was reported in 
the June issue, entered the company’s 
service 49 years ago as a laboratory tech- 
nician. Later he entered the sales depart- 


Paul T. Payne 


ment at Chicago, and served in various 
capacities until he was appointed manager 
of the Philadelphia (Pa.) office. For the 
past 36 years he was district manager át 
Indianapolis, covering the southern and 
eastern parts of the United States. 


Personal Mention 


General 


W. H. Sacstetter, chief mechanical of- 
ficer of the Denver & Rio Grande Wester 
at Denver, Colo., has retired. 


ARTHUR E. Rıce, assistant chief mechan- 
ical officer of the Denver & Rio Grande 
Western at Denver, Colo., has been ap- 
pointed chief mechanical officer, with head- 
quarters at Denver. 


E. A. SwEELEY, mechanical superinten- 
dent of the Fruit Growers Express, the 
Burlington Refrigerator Express, and tht 
Western Fruit Express, has been appointed 
general mechanical superintendent of the 
three companies, with headquarters as be- 
fore at Alexandria, Va. 


W. H. Crece, whose retirement as gen- 
eral superintendent of motive power and 
car equipment of the Grand Trunk West- 
ern (part of the Canadian National Sys- 
tem), with headquarters at Battle Creek. 


Railway Machen Yael 


Cut Costs. S 


MORE THAN ANY OTHER MATERIAL 


3 


That crank pin being set in a drive wheel above is 
one of the applications where alloy steels have 
demonstrated their cost-cutting ahjlities. Others 
include side rods, engine bolts, staybolts, axles, 
gears, bearings—the vital operating parts of both 
steam and diesel locomotives. 


Alloy steels cut costs because they last longer—keep 
equipment out of repair shops—reduce maintenance. 


When heat treated properly, these steels become 
uniformly hard on the surface while retaining tough- 
ness at the core. Thus they afford long life for wear- 
ing surfaces. 


They withstand severe shock, strain and reversal of 
Stress—because they are exceedingly tough. They 
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do the heaviest work well, because they are stronger 
than other materials. And they maintain their 
strength throughout a wide temperature range. In 
stainless grades, they resist corrosion—oxidation, 
too, at high temperatures. 


For greatest economy, as well as efficiency, use alloy 
steels. Republic—world’s leading producer of these 
fine steels—is ready to help you get best results, 
Write to: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES ° CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


ar 
=F 


Pi 
([REPUBLIC 


Other Republic Products include Stainless, High Strength and Carbon Steels—Sheets—Plates—Pipe—Bolts, Nuts and Rivets—Boiler Tubes 
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“BEFORE | 


Stop Sludge 
in Your Fuel Oil 


One pint of Magnus Clerex to each 400 
gallons of oil in your storage tanks will _ 
completely disperse sludge deposits and 
make the entire tankload available as eff- 
cient fuel. One pint to each 1,000 gallons 
of fresh oil charged into your tanks will 
prevent the formation of sludge and all the 
maintenance and combustion troubles that 
sludge leads to. 


AFTER 


Clean Your Machine Tools 
without Dismantling 


Mix one part Magnusol (a concentrated 
emulsifiable solvent cleaner) with eight parts 
kerosene or safety solvent. Simply spray 
this solution on all surfaces of the machine 
and let it soak in for fifteen minutes. Then 
rinse with water from a pressure spray. No 
heat required. All grease, oil, dirt are flushed 
away, leaving bright, clean surfaces. Metals, 
materials of construction and paint are not 
harmed. You get infinitely better cleaning 
than when you use benzene or gasoline, and 
there is no fire or explosion hazard. 
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Newsworthy Items for Those Concerned with 
industrial Cleaning and Related Problems 
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Parts Ready for Use in 
1/8th of the Former Time! 


Using the large Magnus Aja-Dip Machine 
shown below, liners, heads, pistons, rods, 
blowers and other diesel parts are made 
ready for reassembly in 1/8th of the time 
it used to take. This machine can clean eight 
liners in two hours, and eight heads in four 
hours, using Magnus 755, the superior emul- 
sion solvent carbon remover. Solvent clean- 
ing in still tanks used to take 18 hours for 
eight liners, and 30 hours for eight heads! 
And now, there is practically no use of 
“elbow grease.” 

You can see the quality of the cleaning 
job in the two views of a typical head, before 
and after cleaning in Magnus 755 in the 
Aja-Dip Machine. 

The basic principle of this machine is the 
dynamic cleaning action it provides by mov- 
ing the work up and down IN the cleaning 
solution 70 or more times a minute. Thus 
mechanical cleaning action of high ef- 
fectiveness is added to the chemical action 
of #755. Machines are available for loads 
from 10 lbs. to over a ton. 


NEW CLEANING IDEAS 
For Further Details Write Magnus 


Gummy Dirt in Air Compressors readily 
responds to cleaning with Mognus Heavy 
Duty Cleaner. An 8-ounce per gallcn solution 
at boiling will do an excellent job on dis- 
mantled compressor parts. No. 109 


e 
Keeping Shop Tractors Fit. The cleaning 
operations involved in the maintenance 

shop tractors are all covered in the Magnus 
textbook on automotive cleaning—the `Mag- 
nus Truck & Bus Cleaning ManuaL” Ask for 
copies. No. 110 

e 


When Bull Rings are Heavily Carbonized, 
the quickest, easiest method of ging them 
thoroughly clean without a lot of hand work 
is to use Magnus 755 in a heated still tank, 
or, better still, for volume production, in a 
Magnus Aja-Dip Sr. Cleaning Machine. 

P No. 111 


Any Type of Air Filter will be thoroughly 
denned i the Magnusol method is followed. 
This concentrat emulsifiable solvent is 
mixed 1 to 8 with mineral oil to make the 
cleaning solution. No. 112 


Magnus Chemical Co., 77 South Ave., Gar- 
wood, N. J. In Canada—Magnus Chemicals, 
Ltd., 4040 Rue Masson, Montreal 36, Que. 


WITH RAILROADS IT'S 


Mich., was reported in the May issue, was 
born at Ledston, Yorkshire, England. He 
entered the service of the C. N. in 1911 as 
foreman, air-brake department, at Winni- 
peg, Man., and subsequently served as in- 
structor; general inspector, air-brake de- 
parment, at Toronto, Ont., and supervisor 
at Toronto. In 1923 Mr. Clegg was ap- 
pointed chief inspector, air brakes and car- 
heating equipment, at Montreal, Que., and 
in 1939, general superintendent of motive 
power and car equipment. 


JoHN PFEIFFER, superintendent of motive 
power of the Fort Worth & Denver City 
and the Wichita Valley (parts of the Bur- 
lington system) at Childress, Tex., ha: 
retired. 


W. H. McAmis, chief mechanical in- | 
spector of the Chicago & North Wester, 
at Chicago, has been appointed acting su- | 
perintendent of motive power, with head- 
quarters at Chicago. 


R. W. SeENIFF, engineer of test of the 
Alton, is now engineer of tests of the 
Gulf Mobile & Ohio at Bloomington, I!! 


C. W. Esc, master mechanic of the 
Alton, at Bloomington, Ill., has become 
superintendent of motive power and car 
equipment of the Gulf, Mobile & Ohio. 
with headquarters at Bloomington. 


H. B. Osten, assistant master mechanic 
of the Alton, has become shop superintend- 
ent of the Bloomington, IIL, shops of the 
Gulf, Mobile & Ohio, with jurisdiction 
over locomotive and car shops, including 
power plant. 


KENNETH Moopy has been appointed 
assistant to the newly created position oi 
general superintendent of motive power and 
machinery of the Union Pacific, with head- 
quarters at Omaha, Neb. 


C. M. House, superintendent of moti 
power and equipment of the Alton, at Chi- 
cago, has become general superintendent oí 
motive power and car equipment of the 
Gulf, Mobile & Ohio, with headquarters 
at Mobile, Ala. 


H. G. Cronnose, enginehouse foreman 
of the Chicago & North Western at Ash- 
land, Wis., has been appointed acting chic 
mechanical inspector, with headquarters at 
Chicago. 


T. C. SaLmoy, chief clerk to the super- 
intendent of motive power and equipment 
of the Alton, at Chicago, has become as- 
sistant to the general superintendent o'i 
motive power and car equipment of th 
Gulf, Mobile & Ohio, with headquarter: 
at Mobile, Ala. 


H. M. Nerson has been appointed 
mechanical superintendent of the Fruit 
Growers Express, the Burlington Refriger- 
ator Express, and the Western Fruit Ex- 
press, with headquarters at Alexandria, Va 


E. J. CRAWForD, superintendent of mo- 
tive power of the Chicago & North West- 
ern at Chicago, has been granted a leave 
of absence. 


E. A. JoHNson, mechanical assistant of 
the Alton, at St. Louis, Mo., has become 
master mechanic of the Gulf, Mobile & 
Ohio, with headquarters at St. Louis. The 
jurisdiction of master mechanic includes 
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. LONGER LIFE 
BETTER PERFORMANCE 
. LOWER MAINTENANCE 


HEART of the SAFETY Exhaust Fan is its sturdy 

motor, designed specially for railway service. The 

motor operates at relatively low speeds, insuring 

longer life and requiring less frequent lubrication. 

The motor is removed easily from the frame with- 

out disturbing fan mounting. It is completely en- 

closed and commutator end cover is removable 

for quick access. Armature is mounted on ball 

bearings; is dynamically balanced and noiseless 

in operation. The frame is made from a single 

piece of steel tubing, assuring permanent bearing 

alignment. Safety Exhaust Fans are made in four 

sizes: 8 in., 9 in., 10 in., and 12 in. diameter; fur- Avoid divided responsibility! 
nished for either 30, 60 or 110 volt DC. For complete car lighting 


2-speed or 3-speed control units are available. and power equipment aa 


STANDARDIZE WITH SAFETY 


™ SAFETY Wis COMPANY ™° 


NEW YORK e CHICAGO e PHILADELPHIA e ST. LOUIS èe SAN FRANCISCO e NEW HAVEN e MONTREAL 


@ SAFETY COMPANY PRODUCTS INCLUDE Complete Air-Conditioning Equipment @ Genemotors © Generators @ Motor Alternators 
Regulators @ Lighting Fixtures @ Switchboords @ Fons @ Porcel Racks @ Generator Drives 
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\\ So 


TOP VIEW Showing 
coverage. 


Oe A ein 


SIDE VIEW—Showing 
moving streams of heated 
air sweeping slowly 
around complete circle. 


Write fora 
copy of 
Bulletin HR-5 


L.J. Wing Mfo.Co. 


Only Revolving Discharge 
Gives the Ultimate in Uni- 
form, Healthful Plant Heating 


HE Wing Revolving Unit Heater dif- _ 

fers from every other unit heater onthe 
market in its unique method of distribut- 
ing the heated air. Instead of projecting 
the air in one or more streams in fixed 
directions, the slowly revolving discharge 
outlets of the Wing Revolving Heater 
distribute the heated air in constantly 
changing directions, covering the work- 
ing area completely, uniformly and with 


a healthful, refreshing effect. 


Specialists in the Design and Manufacture 
of Air Handling Equipment for over 65 years 


52—7th Ave. NEW YORK 11, N. Y. Factories: Newark, N. J. @ Montreal, Canada 


REVOLVING UNIT HEATERS + UTILITY ` 
DUCT FANS + DRAFT INDUCERS » HEATER SECTIONS + SHIP VENTILATORS + FOG ELIMINATORS | 
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P TURBINE BLOWERS + TURBINES + 


x on > FANS © MOTOR DRIVEN BLOWERS 
HEATERS » FIXED DISCHARGE UNIT HEATERS 


| 


| both locomotives and car departments. The 


position of mechanical assistant at St. 


| Louis has been abolished. 


J. L. Roacu, master mechanic of the Fort 
Worth & Denver City and the Wichita Val- 
ley (parts of the Burlington system), at 
Childress, Tex., has been appointed superin- 


| tendent of motive power, with headquarters 


at Childress. 


Diesel 


F. P. NeesLey, chief electric and Diesel 
supervisor of the Michigan Central at De- 
troit, Mich., has been appointed superin- 
tendent of the Diesel shop at Niles, Mich. 


L. R. RAETHER, superintendent of the 
Diesel shop of the Michigan Central at 
Niles, Mich., has been appointed superin- 
tendent of shop at Collinwood Diesel elec- 
tric shop, New York Central system, at 
Collinwood, Ohio. 


F. R. Waaconer has been appointed 
Diesel locomotive inspector of the New 
York Central System, with headquarters 
at New York. 


W. L. Farnswortu has been appointed 
Diesel instructor of the New York Cen- 
tral System, with headquarters at New 
York. 


C. F. Herman has been appointed Diesel 
locomotive inspector of the New York Cen- 
tral System, with headquarters at New 
York. 


C. W. WIL.raMs, general foreman, mo- 
tive power department (Diesel shop), of 
the Delaware, Lackawanna & Western at 
Scranton, Pa., has been appointed super- 
visor Diesel locomotives. 


J. A. WETZEL has been appointed Diesel 
locomotive inspector of the New York 
Central System, with headquarters at New 
York. 


Ervin C. Master, foreman Diesel shop 
of the Delaware, Lackawanna & Western 
at Scranton, Pa., has been appointed gen- 
eral foreman, motive power department 
(Diesel shop), at Scranton. 


G. M. Berscuer has been appointed Die- 
sel locomotive inspector of the New York 
Central System, with headquarters at New 
York. $ 


Electrical 


C. A. ALLAN, assistant foreman at the 
Point St. Charles electric locomotive shop 
of the Canadian National, has been ap- 
pointed locomotive foreman, with jurisdic- 
tion over the electric locomotive shop at 
Point St. Charles, Montreal, Que. 


Master Mechanics and 
Road Foremen 


A. Betton, locomotive foreman of the 
Canadian Pacific, at Brandon, Man., has 
been appointed division master mechanic 
at Lethbridge, Alta. 


H. R. Kinney, general foreman of loco- 


| motive shops of the Alton, at Blooming- 


ton, Ill., has been appointed master me- 


| chanic of the Gulf, Mobile & Ohio, with 


headquarters at Chicago. 


J. Purcert, general master mechanic cf 
the Delaware, Lackawanna & Western at 
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Tue FLORIDA EAST COAST RAILWAY 
and ATLANTIC COAST LINE are two more of 
America’s railroads relying upon Spicer Positive Gener- 
ator Drives for steady, dependable power delivery to 
generators. More than 4000 of these Spicer Drives are in 
constant daily use on 40 different American railroads, for 
lighting, air-conditioning and refrigeration equipment. 


The Spicer Positive Railway Generator Drive consists 
of a very simple application of long-lived hypoid gear 
and pinion mounted on the standard axle. The drive 
from the gears is positive and constant through Spicer 
Universal Joints and Propeller Shaft to the Spicer 
Automatic Clutch mounted between the generator and 
the propeller shaft. This automatic clutch completely 
absorbs all shocks and disconnects the drive line in case 
of excessive overload, and also completely disconnects 
the generator drive at speeds below 8 miles per hour, 

eliminating shock loads when cars are being 
shunted, also preventing any additional 


load on the locomotive when starting. It also automatic- 
ally permits motoring of generator for electrical in- 
spection, and driving of generator by standby motor. 


Spicer Positive Railway Generator Drives can be quickly 
and economically adapted to new designs and recon- 
ditioning jobs. Spicer has 43 years of experience avail- 
able to help you with your individual drive problems 
—write for further details and literature. 


RAILWAY. TYPE PROPELLER SHAFT 
HYPOID GEAR UNIT 


Exterior and cross-section view of 
Spicer Positive Generator Drive 


SERVICE 


Manufactured, Sold and Serviced by S$ 
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“POSI EFV E GE NE RAT OR DRIVE 


PICER MANUFACTURING Division of Dana Corporation * TOLEDO 1, OHIO © 


The Crack “Champion” 
Operating Between New York and Miami 
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SPEED— 
ACCURACY 


ECONOMY 


bay nea 
He a ws 
No. 6: Cape , 6" x 6" 
No. 9: Capacity, 10” x 10” 


The MARVEL No. 6 and No. 9 Heavy Duty Saws are ideal for production cut-off 
work where highest speed, greatest accuracy and true economy are essential. 
These saws have proven, in hundreds of plants, that they have the stamina to 
Aand heavy duty operation “around-the-clock.” They are faster because of the 
quick return of the saw frame on the non-cutting stroke. They are more accurate 
because they are fully ball bearing, and they are economical because they get 
more work from a high speed blade. (Also available with automatic stock push 
up feed). 
"there are many more outstanding features described in our catalog. If you 
went the best in a hack saw—see what MARVEL has to offer. 


Better Machines-Bettor Blades 2 


ARMSTRONG-BLUM MFG. CO. 


“The Hack Saw People” 
5700 Bloomingdale Ave. 


Chicago 39, U.S.A, 


390 (Adv. 74) 


——- 


Scranton, Pa., has been transferred to the 
position of master mechanic at Hoboken, 
N. J. 

M. A. WaALsH has been appointed master 
mechanic of the Trans-Missouri division of 
the Chicago, Milwaukee, St. Paul & Pacific, 
with headquarters at Miles City, Mont, 


W. L. Jones, master mechanic of the 
Illinois Central at Jackson, Tenn., has been 
transferred to Champaign, III. 


T. E. Dunn, master mechanic of the 
Delaware, Lackawanna & Western at 
Scranton, Pa., has been appointed general 
master mechanic at Scranton. 


J. H. BURGER, master mechanic of the 
Illinois Central at Champaign, Ill., has 
been transferred to V icksburg, Miss. 


Wittam J. Hartow has been appointed 
assistant master mechanic of the New 
Haven division of the New York, New 
Haven & Hartford. 


G. F. BacuMan, supervisor Diesel lo- 
comotives of the Delaware, Lackawanna & 
Western at Scranton, Pa., has been trans- 
ferred to the position of master mechanic 
at East Buffalo, N. Y. 

M. B. O'Meara, master mechanic of the 
Delaware, Lackawanna & Western at East 
Buffalo, N. Y., has been transferred to 
the position of master mechanic at Scran- 
ton, Pa. 

Mies G. STEVENS, master mechanic of 
the Southern at Birmingham, Ala., has re- 
signed. 

C. W. Pow es, master mechanic of the 
Canadian Pacific at Medicine Hat, Alta., 
has been transferred to Nelson, B. C. 

Raymonp V. K. JENNINGS, who has 
been appointed master mechanic of the 
New York, New Haven & Hartford at 
Boston, Mass., as announced in the May 
issue, was born on September 17, 1897, 
at Montgomery, N. Y. He attended 


Montgomery High School from Septem- 
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R. V. K. Jennings 


ber 1904, until March, 1913. He began 
his career as a machinist helper with the 
Central New England (since merged with 
the New Haven) at Maybrook, N. Y., on 
April 3, 1915. He became an engine in- 
spector on March, 1916; a machinist, in 
May, 1917; machinery inspector in Novem- 
ber, 1919; gang foreman in June, 1920: 
erecting shop foreman in June, 1921; gen- 
eral enginehouse foreman on December 15. 
1923; assistant master mechanic at New 
Haven, Conn., on April 1, 1940; assistant 


Rallway Mechanica! Engi 
y JULY, 1947. 


BAGGAGE - MAIL 
EXPRESS 


TO “EVER 


Baggage. Mail. Exp 
cars have been 
at speeds of 80 
On such c 
—the Ride 
trol is a 
T 


mo 


MINT-MARK OF O FINE CAST STEEL 


BOOST 


“Small work” 


PRODUCTION 


2 
0 


Model IP 


Production increases to 50% are possible when 
you put a Ransome Model IP Motor Operated 
Positioner on the job for small work. Position- 
ing gives you all the advantages of down-hand 
welding . . . larger electrodes . . . faster deposi- 
tion . . . smoother, stronger welds. The Model 
IP is an ideal railroad shop tool for speeding 
welding, assembly or repair Operations on work 
weighing 100 lbs. or less... work manually 
tilted through 135° arc and locks at any degree 
of tilt... motor rotated through 360° at vari- 
able speeds from .21 to 5 rpm. Bench mounted. 
Model IH . . . hand 
Operated . . . helps 
you get more done by 
positioning the work 
for maximum acces- 


sibility. Facilitates 
welding, assembly, 
repairing, grinding 


Model IH 


and other operations. 
Bulletin 210B gives complete information. 


Industrial Division 


MACHINERY COMPANY 
Dunellen, N. J. 
Subsidiary of 
WORTHINGTON 


Pump and Machinery 
Corporation 


Ransome Positioners and Turning Rolls... 
Capacities 100 Lbs. to 75 Tons 


| master mechanic at Hartford, Conn., on 
November 1, 1941; master mechanic at 
Hartford on January 1, 1942, and master 
mechanic at Boston on March 1, 1947. 


| 


J. C. Smita, general foreman of the 
Chesapeake & Ohio at Peru, Ind., has been 
appointed master with 
quarters at Peru. 


mechanic, head- 

Barry GLEN, master mechanic of the 
Trans-Missouri division of the Chicago, 
Milwaukee, St. Paul & Pacific Miles 
City, Mont., has resigned. 


at 


D. H. Ricumonp, master mechanic 


of 


the Chesapeake & Ohio at Peru, Ind., has 
been appointed master mechanic, with head- 


quarters at Huntington, W. Va. 


Joun Leon arp Curistian, who has been 


appointed master mechanic of the Southern 
at Meridian, Mass., as noted in the May 
issue, was born on March 9, 1903, at Ste- 
venson, Ala. He attended high school at 
Tuscumbia, Ala., and from 1920 to 1924 
studied through the International Corre- 


J. L. Christian 
spondence Schools at Sheffield, Ala. He FA 


became a storehouse man in the employ of 

the Southern at Sheffield on October l; 

1917; a machinist helper on November 1, 

1918; a machinist apprentice on September 

1, 1920, and a machinist on June 17, 1924. 

He was transferred to Birmingham, Ala., 

as a machinist on March 12, 1925, and from 

November, 1933, until July, 1936, served 

successively at Birmingham as a machinist 

in the employ of the Republic Steel Cor- | 
poration and the Sloss-Sheffield Steel & 

Iron Company. He returned to the South- 

ern as assistant enginehouse foreman on 

March 20, 1937; was appointed erecting- | 
shop foreman on November 15, 1938; gen- | 
eral erecting shop foreman on November | 
11, 1941; general foreman of the Cincin- 
nati, New Orleans & Texas Pacific at Som- 
erset, Ky., on March 15, 1942; master me- 
chanic of the Kentucky & Indiana Terminal 
at Louisville, Ky., on April 10, 1944, and 
master mechanic of the New Orleans & 
North Eastern at Meridian on April 1, 
1947. 


Rosert W. Hoorer, who has been ap- 
pointed division master mechanic of the 
New York, New Haven & Hartford at 
Hartford, Conn., as noted in the May 
issue, was born at Plymouth, England, on 
December 28, 1901. From 1917 to 1921 he 
attended British Naval Engineering School 
and from 1923 to 1925 Northeastern Uni- 
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versity where he studied railroad transpor- 


” AND OIL CORPORATION | 


A ROOF 

DOESN'T 

PREVENT 
RUST 


Idle ferrous metal equipment 


PRUTUV AT RRVRTEN TTY TT TET TTT RT TT ii 


in storehouse stocks earns no 
income...may even cause 
revenue-slashing expense, if it 
is exposed to the costly attack 
of rust. That is why maintenance 
engineers for many railroads 
always specify NO-RUST to 
Protect storehouse stocks, 


PANS AITINN TETI ANAE EAEE anata 
OFTETE TEAT ATTA 8! arm 7 


EASY TO APPLY... 
LONG-LASTING 


Any exposed ferrous metal surface 
can be treated with the varnish- 
thin protective layer of NO-RUST 
in jig-time . . . at substantial sav- 
ing in maintenance costs. More- 
over, one application will last 
indefinitely. 

NO-RUST is the safe, modern 
way to keep storehouse stocks 
ready for the road at all times.Cut | 
upkeep costs on idle equipment. | 
Specify NO-RUST for your shop. 

We specialize in railroad protective : 
| 
| 
f 


finishes; GRAPAK front end paint... oil 
Stain and car sealer . . . VERNIX floor 


hardener... freight car primer and finish. 


MINNEAPOLIS 13, MINNESOTA 
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Seeing Is Believing 


The inherent simplicity of Hyatt Journal Box 


When shopping cars or diesel locomotives, 
Hyatt Roller Bearing Journal Boxes can be 
easily and quickly removed from the journals 
and completely dismantled right down to the 
individual rollers for cleaning and inspection. 

To illustrate the simplicity of this operation, 
and to be of genuine help to railroad operators 
in setting up their maintenance programs, we 
have prepared two training films on journal 
box maintenance which are now being shown 
to railroad folks all over the country. 


July, 1947 


construction and servicing, for both diesel 
locomotives and passenger cars, is generally 
known, but seeing is believing, as these two 
pictures show. 

Write us for further details about how you 
may obtain prints of these films for your own 
instruction purposes or to arrange for a show- 
ing. There is no obligation. 

Hyatt Bearings Division, General Motors Cor- 
poration, Harrison, New Jersey. 


GUARD EMPLOYEE HEALTH by installin 
Ruemelin Fume Collectors wherever weld- 
ing operations take piaca, They remove 
noxious gases, heat and smoke at the source, 
Eliminate employee fatigue. Speed up weld- 
ing operations, Especially valuable in winter 
when doors and windows must be closed. 
Over one thousand in satisfactory service. 
Many repeat orders, Write for Bulletin 37-C. 


RUEMELIN MANUFACTURING CO. 
3962 N. PALMER ST. MILWAUKEE 12, WIS. 


N Manufacturers and Engineers 
‘ LY PATENTED Sand Blast and Dust Collecting Equipment 


RUEMELIN FUME COLLECTOR 


3855- 3 R3 


-. for punching, 
slotting and 
notching of 

plates 


One-man Operation; Positive Control; 
Quick, Accurate Positioning 


Where runs are too short to justify the 
use of a spacing table, or where irregular 
plates must be handled, this modern 
Thomas Duplicator is ideally adapted. It 
affords rapid, precision duplication of 


holes, notches or slots, and will speed 

production in car-shops, bus and truck 

building plants and in numerous other 

fabricating operations in varied industries. 
Write for Bulletin 312 


ANS 


ah a> ‘a! LT 
MACHINE MANUFACTURING COMPANY P 


Prengssw Kor 29, PA. 
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|. tation and engineering. Mr. Hooper en- 


tered the service of the New Hiven on 
August 6, 1923, as a machinist at New 
Haven. He became cab signal maintainer 
in 1924; assistant foreman, mechanical, in 
1925; foreman mechanical inspector in 
1925; supervisor of cab signals and auxil- 
iary equipment in 1931. From 1942 until 
1944 he was a major in the U. S. Army, 


X R. W. Hooper 


Railroad Transportation. He returned to 
the New Haven in the latter year as as- 
sistant master mechanic at New Haven and 
on March 1, 1947, was appointed master 
mechanic at Hartford. 


D. Francis, locomotive foreman of the 
Canadian Pacific at Winnipeg, Man., has 
been appointed division master mechanic, 
with headquarters at Medicine Hat, Alta. 


J. W. Martin, master mechanic of the 
Illinois Central at Vicksburg, Miss., has 
been transferred to Jackson, Tenn. 


W. E. HarMison, superintendent of the 
car department of the Erie at Cleveland, 
has retired after 31 years of service. 


ANTHONY CLARKE has been promoted to 
the position of foreman car inspector of the 
New York, New Haven & Hartford at Oak 
Point, N. Y 


J. B. Harmison, division car foreman 
of the Erie at Jersey City, N. J., has been 
appointed shop superintendent at Dun- 
more, Pa. 


F. C. Fraser, car foreman of the Ca- 
nadian National at Calder, Alta., has been 
appointed general car foreman of the Brit- 
ish Columbia district, with headquarters at 
Vancouver, B. C. 


G. H. Warnino, master mechanic of the 
Canadian National, with headquarters at 
Regina, Sask., has retired. 


G. C. SCHIEK, assistant general car fore- 
man at the Beech Grove, Ind., shops ot 
the New York Central, has retired. 


C. N. Swartwoop, shop superintendent 
of the Erie at Dunmore, Pa., has been 
appointed supervisor of car repairs, East- 
ern district, with headquarters at Jersey 
City, N. J. 


Joun F. McMUuLLEN, supervisor of car 
repairs of the Erie at Cleveland, Ohio, 
has been appointed superintendent of the 
car department, with headquarters at Cleve- 
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are railroad fuels and lubricants developed by Esso 
Marketers. Extensive Esso research produces high quality 
products, often in advance of railroad needs. Esso Rail- 
road Fuels and Lubricants are famous for economy and 
thorough protection. To railroad men, the Esso oval is the 
sign of quality, the symbol of service. 


Railroad Lubricants and Fuels 
SSS 
Elizabeth, N. J. Charleston, W. Va. New Orleans, La. 
Baltimore, Md. Charlotte, N. C. Little Rock, Ark. ia aes 
Richmond, Va. Columbia, S. C. Memphis, Tenn. 


Philadelphia, Pa. 


Boston, Mass. — New York, N. Y. 
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PACKING 
THAT 


PACKS 


F or a more constant control 
of pressures, with reliable and 
Positive operation stroke after 
stroke of the rods and vaive 
stems, you need P-M Metallic 
Rod Packing. Efficient packing 
performance is assured by the 
use of the unique, tested and 
proven P-M engineered design. 
Truly the packing that packs! 


FREE MAINTENANCE 
MANUAL — Get this val- 
uable 32-page booklet 
showin proved methods 
for P-M etallic Packing 
Installation and Mainte- 
nance. Keep it handy for 
ready, reference if you ser- 
vice P-M packing installa» 
tions. Sent free on request. 


Write Dept. REM. 5 


Paxton-Mitchell Company 


Engineers — Founders — Craftsmen 
OMAHA 5, NEBRASKA 


Se ee 
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land, O. Mr. McMullen was born in Buf- 
| falo, N. Y., and is a graduate of Canisius 
| College, Buffalo, with the degree of bache- 
| lor of science. He entered the service of the 


John F. McMullen 


Erie in 1911 as a material deliverer at the 
Buffalo, N. Y., car shop. In 1924 he was 
appointed coach inspector at Buffalo and 
the same year he was transferred to Niles, 
Ohio, as car inspector and schedule engi- 
neer. He returned to Buffalo two years 
later as foreman of car repairs and in 1930 
became general foreman and division car 
foreman. In 1937 Mr. McMullen went to 
Susquehanna, Pa., as shop superintendent 
and in 1939 to Cleveland as supervisor of 
car repairs, western end. He was appointed 
supervisor of car repairs, eastern end, in 


1940, 


H. A. Harris, master car builder of the 


Alton, at Chicago, has become master car 
builder of the Gulf, Mobile & Ohio, with 
headquarters at Bloomington, Ill. 


C. M. Swartwoon, shop superintendent 
of the Erie at Dunmore, Pa., has been 
appointed superintendent of car repairs, 
Eastern division, with headquarters at 
Jersey City, N. J. ' 


Shop and Enginehouse 


C. D. ALLEN, master mechanic of the 
Chesapeake & Ohio at Huntington, W. Va., 
has been appointed shop superintendent, 
with headquarters at Huntington. 


James C. Linpsey, Jr, has been ap- 
pointed general foreman at the North Ave- 
nue enginehouse of the Southern at Atlanta, 
Ga. Mr. Lindsey was previously day en- 
ginehouse foreman at Macon, Ga. 


Jonn P. WHALEN, general machine 
foreman at the North Little Rock, Ark., 
shops of the Missouri Pacific, has been 
appointed general foreman at the North 
Little Rock shops. 


JoserH J. SHEA has been appointed gen- 
eral foreman of the New York, New Haven 
& Hartford at Oak Point, N. Y. 


Obituary 


CuHarLes R. Suce, who retired four years 
ago after serving for 35 years as electrical 
engineer of the Atlantic Coast Line at 
Wilmington, N. C., died on June 3 after a 
long illness, at 72 years of age. In 1926-27 
Mr. Sugg was president of the Association 
of Railway Electrical Engineers. 


JUN 


RAILROAD EQUIPMENT 
(mcomttes - Disiomees- ma 
AU 1OUIPMENT FoR mit ne 


Built by specialists in railroad equipment for 33 
years, MAHR forges, torches, furnaces, burners, 
blowers, valves and similar equipment are de- 
pendable, safe, efficient and economical. 


Heavy-duty, portable, compressed air torch for prehecting, 
forming, bending and all applications calling for localized 
heat. Intensely hot flame can be turned in any direction 
++. effective to 1212 feet above oil supply. 

Tank holds 20 gallons of light fuel oil, distillate or 
kerosene. Three nozzle sizes available: straight, 3 in; 
elbow, 3% in.; jumbo, 45% in. Operates on air pressure 
of from 50 to 125 Ibs. 

Smaller models also available. 


MAHR OIL BURNER TYPE''G” VALVE 


This MAHR Triple Atomizing Oil Burner operates effi- 
ciently at from 10 to 14 oz. air Pressure. Accurate contro! 
of flame protects stock against pitting, excessive scaling, | 
carbon and soot deposits. Starts easily... adjusts instantly | 
+++ remains constant as set... burns with clean, steady, | 


MAHR No. 101 SAFETY VACUUM TORCH 


extremely hot flame. Other oil and gas burners also available. 
MAHR Type "G" Valve reduces oil burner. attention 
to starting, stopping and adjustment. Handy dial mokes 
repeat settings quick and easy. Permits close and low 
burner settings . . . eliminates "fading." Won't clog. 
Gas Regulating Valves and Sofety Shut-of 
Valves are also available. 


MAHR No. 10 BLACKSMITH FORGE 


This single open top forge is especially well suited for 
forging and welding brake and spring rigging; for mis- 
cellaneous car, coach and locomotive work; for saddles, 
draw bars, draw and rod pins; and for straightening main 
rods, parallel rods, etc. 

Starts easily and quickly . . . permits complete contro! 
of flame and heat by operator... supplies steady, positive 
flow of intense heat... burns clean and efficiently (no 
smoke, soot or sulphur). 


Two sizes: 36" and 48”. Oil or gas fired. 


WRITE for Bulletins on 
MAHR RIVET HEATERS « FORGES « TORCHES 
FURNACES + BURNERS « BLOWERS 
VALVES • TIRE HEATERS « FIRE LIGHTERS 


MAAR MANUFACTURING CO. 
DIVISION OF DIAMOND IRON WORKS, INC 
1700 2nd St. N., MINNEAPOLIS, MINN 
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ADJUSTABLE MASTER LOCKS 


| 


AMERICAN STEEL FOUNDRIES 
THE BUCKEYE STEEL CASTINGS COMPANY 
SCULLIN STEEL CO. 
THE SYMINGTON-GOULD CORP. 


Each of you showed at least one Unit Truck application at the | 


Atlantic City Convention . . . . giving the railroads the first graphic, 


full scale demonstration of the perfect adaptability of the Unit — 
principle to every type of freight car truck. 


THE WIDESPREAD ACCEPTANCE OF UNIT BY THE RAIL- 
ROADS AND THE VARIOUS FREIGHT CAR TRUCK MANU- 
FACTURERS FORESHADOWS SIGNIFICANT CHANGES IN 
THE STANDARD FREIGHT CAR TRUCK OF THE FUTURE. | 


UNIT-EQUIPPED CARS AT THE TRACK EXIBIT—ATLANTIC CITY CONVENTION | 
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AUGUST, 1947 


Volume 121 No. & 
Roy V. Wright General: 
Editor, New York : 
General Motors Presents The “Train of Tomorrow” ... 0.......-- 395 
C. B. Peck 
Car: 


Managing Editor, New York 


Chicago & North Western Instruction Car 000000000000 oe ee 401 
A. G. Oehler A. C. F. Assembly Line for Welded Cars 0.a a 408 
Electrical Editor, New York 
Locomotive: 
. E. L. Woodward N. & W. Automatic Switcher . . ApS p ti EEEE oaa 402 
Western Editor, Chicago 
, Editorials: 
H. C. Wilcox 
Associate Editor, New York How Many Spare Motors EET EE EE dae en Ae wae. 410 
A Better Job At Lower Cost 9. 00.0000... eee ee ce eee 410 
C. L. Combes What Is The Status of Improvement Programs .................. 411 
Associate Editor, New York Test Train Will Try Out New Ideas 9.00... eee 411 
All They Needed Was a Handle nonna aaaea 412 
G. J. Weihofen P 
Associate Editor, New York In the Back Shop and Enginehouse: 
Enginehouse Maintenance Procedures on New York Central Niagaras 413 
Robert E. Thayer Question and Answers on Locomotive Practice .................. 415 
Vice-Pres. and Business Manager, Machining Valve Crossheads ............. 000.5... 0 cece eee eee 416 
New York Air Brake Questions and Answers ............000.0-0 00000020 e eae 417 
e Lubricator Testing Apparatus ........00.....0...000 20.00 e eee 418 
Locomotive Boiler Questions and Answers .................. 0065. 419 
Published monthly by 
; With the Car Foremen and Inspectors: 
Simmons-Boardman ' pec 
Si. . Air Hose Reclamation ......... 0.000. .000 02 c ccc eect cee eee 420 
Publishing Corporation Coupler Knuckle and Lock Standards .........................5. 422 
1309 Noble street, Philadelphia, Pa. Editorial Decisions of Arbitration Cases 0... eee 423 
and Executive Offices: 30 Church street, New Overhauling Air Brake Valves ooa 0008 cece eee 424 
York 7, and 105 West Adams street, Chicago 3. A 7 i h 
Branch othces: Terminal Tower, Cleveland 13; Economical Heat for Railroad Shop Operations ................... 425 
1081 National Press bldg., Washington 4, D. C.; 
1038 Henry ldg., Sean eae ashr, 300. Mont: Electrical Secti 
street, m -806, San Francisco 4, : 
Calis, 530 W. Sixth street, Los Angeles 14, ectrica ection 
Calif.; 2909 Maple avenue, Dallas 4, Tex. Power for Passenger Cars o... oonu 427 
Sausi O. Duss, (glairman of Bourd, Chicago; Pressure Arm Lifter for Diesel Traction Motors .................. 431 
G NE, x ATES Si 0 . . . 
raan, Nea York; Henry LEE, “President, Great Northern Single-Cab 5,000-Hp. Electric Locomotives........ 432 
Aet york; Ror Yo be tea preek ree ond Diesel Power Plant for Passenger Car Power Supply ............ 434 
Vice-Pres., Cleveland: Bearer aa Kocu, 
ce-Pres., New York; Rosert E. HAYER, . 2 
Vice Pres. New York; S. Wayne Hickey, New Devices: 
Vice-Pres., Chicago; H. E. McCanpouess, Vice- 4 7 
Press, New Fork; Ç Mirzs Bone Vice- Pres., Rotary Cam Poppet Valves 0 0an aoaaa 436 
ew York; Joun 1. DEMOTT, 1 reas. an sst. : 
Sec., New York; H. H. MerviLre, District Sales Aluminum Solder se sip nres kanie ceri ruido pi Ta o a anaE e 437 
Manager, Cleve'and. Automatic Drain Valves ....... 0. o ouaaa cee eee e eee 437 
The Railway Mechanical Engineer is a member Portable Induction Heater .............. 0.0. 8 cece eee. 437 
of the Associated Business Papers (A. B. P) š i 
and the Audit Bureau of Circulations -B C) Ultrasonic Materials Tester ...00.000.000000 00. eee ccc cece 438 
and 1s indere y the Industria rts Index an 
also by the Enginecring Inder Service. PRINTED Arc Torch an e pa a e ae ar E a tee a E Sle LE OS N a aA 438 
in U. S. A. Unit Latch for Hopper Doors ........... Dah Teina Tais a. 438 


Subscriptions, payable in advance and postage Tong Type Electrode Holder ............... boy a E a 438 
free, United States, U. S. possessions and : 

Canada: 1 year, $3; 2 years, $5. Other coun- 

tries in Western Hemisphere: 1 year, $5; 2 Newsa iaki enin 2 oe Tee Rs heed ee a pe eed pate ened 439 
years, $8. All other countries: 1 year, $7; 2 

ee $12. Single copies, 50 cents. Address 


Chee Nee Index to Advertisers. -~ — (Adv. Sec.) ee 132 


a ma 
eg A 


Milling the channels in journal _ «A 


boxes on a CINCINNATI No. 56-90 
Duplex Hydromatic with extra fea- 
tures for railroad shops. 


..» Duplex Milling 
the Channels in Journal Boxes 


The cincINNATI Hydromatic illustrated here mills the channels in 
both sides of cast steel journal boxes, taking a cut about 9” wide by 
1242” long, averaging 3%” deep. Two-way feed cycle and 90” table 
travel permits the use of two sets of fixtures. While two parts are 
being milled, the operator has plenty of time to reload the other 
two fixtures. The face mills are 9” diameter, and take the entire 
width of cut in one pass. Qcincinnat1 Hydromatics have ample 
power for work of this type; up to 50 hp in the larger sizes, if 


CINCINNATI No. 4-48 Duplex Hydro- s “17: sas 
aaie Miling Machine. Ales ‘eit 44 desired. And to keep down the cost of milling small quantities, 


plain style; 12 sizes of each from 24” Hydromatics may be equipped with quick setup features for 


to 90" table travel. railroad work, like the one in the illustration. It has verniers and 


scales for the spindle carriers and quills; quick clamping device 
for quills; counterweights for spindle carriers. Q Other features of 
CINCINNATI Hydromatics are equally important in railroad shops. 
Would you like to know more about them? Write for catalog 
M-1372-1 which contains complete specifications. 


See the 
CINCINNATI MILLING DISPLAY 
at the MACHINE TOOL SHOW, 
Booth No. 306 
Chicago, Sept. 17-26 


CINCINNATI 9, OHIO, U.S. A. 
MILLING MACHINES e BROACHING MACHINES e CUTTER SHARPENING MACHINES 
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General Motors Presents 


The “Train ot Tomorrow” 


Ove of the most spectacular recent developments in the 
railway passenger equipment field is the General Motors 
“Train of Tomorrow” which features an Astra-Dome 
in each of four cars, including a chair car, diner, sleeper 
and lounge car. The train, powered with an Electro- 
Motive 2,000-hp. Diesel locomotive, made a press run on 
the Monon from Chicago to French Lick, Ind., and re- 
turn late in May, was exhibited at the Atlantic City, 
N. J., convention in the latter part of June, and will be 
exhibited at various cities throughout the country in the 
next few months. Following this exhibition tour, it is 
expected that the train will be purchased and placed in 
regular passenger service by some Class I railroad. 

The central idea of this train originated with General 
Motors in 1944 and subsequent practical suggestions 
from railway officers and transportation experts were 
combined in a four-car Astra-Dome train. Electro- 
Motive engineers worked in conjunction with the Gen- 
eral Motors styling section and engineers of the Pullman- 
Standard Car Manufacturing Company, which developed 
detail engineering designs and built the cars. 

In addition to the Astra Domes—30 ft. long—special 
features of the train include air-conditioning equipment 
throughout, furnished by the G. M. Frigidaire Division, 
anti-friction journal-box bearings supplied by the Hyatt 
Bearings Division and electric generating equipment for 
all car lighting and power purposes supplied by the De- 
troit Diesel and the Delco Products Division of General 
Motors. The latter equipment provides an independent 
Diesel-electric power supply* on each car. An additional 
40-kw. power unit is required on the all-electric diner. 


* Described in more detail on page 434 of this issue. 
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Four cars, built by Pullman- 
Standard, incorporate Astra 
Dome in each; self-contained 
power plants; outside swing 
hanger trucks; an electric 
diner; radio communication 


The trucks are designed with outside swing-hanger sus- 
pension, an Electro-Motive development which tends to 
minimize side sway. The truck wheels were dynamically 
balanced on a Bear No. 400 machine at 325 r.p.m., neces- 
sary material being removed at required spots by air 
grinders held by hand. 

The train is equipped with electro-pneumatic brakes 
and wheel slide control, also hot bearing detectors. 

All cars include Rador train-heating and temperature- 
control equipment, and extensive use is made of fluor- 
escent lighting and fixtures of unusual design. 

The E-M 2,000-hp. Diesel locomotive is 71 ft. long 
and has a loaded weight of 318,000 Ib. Each of the cars 
is 85 ft. long. The chair car has a light weight of 147,000 
lb. and a seating capacity of 72, including the Astra- 
Dome. The dining car has a light weight of 160,000 1b. 
and seating capacity of 52, including 18 in the Astra- 
Dome and 10 in the private dining room. The total 
refrigeration space supplied in this car is 111 cu. ft., 
and ice making capacity 225 lb. of ice cubes in 24 hr. 

The sleeping car has a light weight of 150,000 Ib. and 
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passenger capacity of 24 sitting and 20 sleeping, exclusive 
of 24 seats in the Astra-Dome. This car is designed 
with two three-berth drawing rooms, three two-berth 
compartments, and eight duplex roomettes for single 
occupancy. The observation car has a light weight of 
141,000 Ib. and seating capacity of 68. The car is de- 
signed with a rear main lounge, cocktail lounge, lower 
bar and Astra-Dome. 


Construction of the Cars 


The Train of Tommorrow cars are built primarily of 
low-alloy high-tensile steel, using the Pullman-Standard 
welded-girder design with certain modifications in the 
underframe and roof framing to accommodate the Astra 
Dome on each car. The structures are designed to meet 
fully the requirements of the R.P.O specifications and the 
latest A.A.R recommended practice as adopted for new 
passenger-train cars. 

To provide for the lower-level floor under the dome, 
which is depressed into the underframe, it was necessary 
to cut off the longitudinal underframe members at each 
end of the dome section where they are attached to heavy 
built-up arc-welded box-section beams, placed crosswise 
of the car. These beams are connected at the side post 
lines to built-up welded box-section members, placed 
longitudinally, which transmit buffing loads through this 
section of the car. The box-section members line up hor- 
izontally with the center sills to avoid eccentric loading 
and their cross-sectional area exceeds that of the center 
sills. Zee and angle side sills extend the full length of 
the car and are riveted in the dome portion to the box- 
section members. 


Air Conditioning Unit 


The floor in the lower level is supported on built-up 
arc-welded H-beams, paced crosswise of the car and ex- 
tending up and connected to the side sills. Pressed Z- 
shape longitudinal stringers are placed between the beams. 
Bottom sheets of steel are arc-welded to the underframe 
members so as to tie together all underneath framing at 
this portion of the car. 

In the roof, the rolled Z-shape side plate is replaced 
with a built-up arc-welded box section extending the full 
length of the car. This reinforced side-plate section car- 
ries the compression stresses in the roof and makes up for 
the loss of material in the roof because of the cutout for 
the dome. 

The dome roof members between the windows are box 
sections made up of flanged channels spot-welded to- 
gether except at the car center line where the air duct is 
located. All roof members are fitted and arc-welded 
together and the whole unit is arc-welded to the main 
roof members. These members do not carry any stresses 
from static loading in the car, flexible connections to the 
main roof members having been provided at certain 
points to accomplish this result. The dome roof con- 
struction is equal in strength to that of the balance oi 
the car roof. 

The upper floor in the dome is supported by a struc- 
tural member extending the full length of the dome and 
the full width of the car. This member is made up of 
double sheet steel with spacers between placed crosswise 
of the car; spacers and sheets are spot-welded and riveted 
together. The completed assembly is securely fastened 
to the side framing of the car so that in addition to sup- 
porting the floor, it acts as a tie between the two sides for 


Diesel -Powered © 
‘Generating Unit 


Special Dining Cor 
Refrigerators 


Electrically-Cooled 
Drinking Water — 


Compressor and Condenser 


for Air Conditioning Unit 


Sectional view showing location of Frigidaire air-conditioning and refrigeration units 
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Metal Sash Member 


Rubber and Mastic 
Lead Divider 
Anchor Bolt 


Cross-section of Thermopane 
glass windows in the Astra 
Domes—Similar construction 
is used in the side windows 


the length of the dome where the regular roof framing 
has been cut away. 

To prove the strength of the design, several physical 
tests were conducted using as a specimen the car structure 
for the sleeping car. These tests included a static load 
test, torsion jacking test and A.A.R. compression or 


See 
EMM MU, AA Ute, TITTIES U ha 
rn A 


The first two were conducted in the Pull- 


squeeze test. 
man-Standard plant under the joint direction of engi- 
neering department representatives of the Electro-Motive 
Division and Pullman-Standard. The third test was 
conducted at the Altoona, Pa., test plant under the super- 


vision of A.A.R. representatives. 


Partial List of Materials and Equipment on the General Motors 
“Train of Tomorrow” 


Steel sheets ............... American Rolling Mill Company, Chicago 
Inland Steel Company, Chicago 

J . Youngstown Sheet & Tube Co., Chicago 

Sheets and extrusions ...... Aluminum Company of America, Pitsburgh, 


ORTES. Weirton Steel Company, Weirton, W. Va. 
EEDE A DA Allegheny Ludlum Steel Corporation, Pitts- 


burgh, Pa. 
Stainless mouldings ........ Brasco ‘Manufacturing Company, Harvey, III. 
s Pyramid Metals Company, Chicago 
Miscellaneous castings ...... Allied Steel Castings Company, "Chicago 


Calumet Steel Castings Company, Hammond, 


Ind. 

Chicago Malleable Castings Company, Chicago 
Universal Steel Castings Company, Chicago 

Steel bars ................ Republic Steel Corporation, Chicago 

Truck frames ...... ....... General Steel Castings Company, Eddystone, 


Conter: plate, equalizer coil- 
spring, side-bearing, spring- 
plank, and journal-box pads Fabreeka Products Company, Boston, Mass. 
Wietts, nalahe aah E N peace’ Standard Forgings Corporation, Chicago 


a ee ae R rt eons = Cagnegie Ilinois Steel Corporation, Pittsburgh, 
a. 
Roller bearings ............ Hyatt Bearin ngs Division, General Motors Cor- 
poration, Harrison, N. J. 
Draft gears ............... Waugh Equipment Company, New York 
Couplers and yokes ......... National Malleable Steel Castings Co., 
Cleveland, Ohio 
Hot-bearing detectors (joint 
development) ............ Union Switch & Signal Co., Swissvale, Pa. 
Westinghouse Air Brake Company, Wilmerd- 
ing, 
Air-brake equipment ....... Westinghouse Air Brake Company, Wilmer- 
ing, pi 
Clasp brakes .............. Ametean Steel Foundries, Chicago 
Brake shoes ............... American Brake Shoe Com pany, Chicago 
Hand brakes .............. National Brake Company, ork 
Insulation ................. Gustin: Bacon Manufacturing ‘Company; Kansas 
ity, Mo. 
Plymetl ................... Haskelite Mauufacturing Corporation, Grand 
Rapids, Mich. 


Thermopane sash .......... 
Thermopane safety glass ... 


Sab signaling and train con- 
SOD oe asaot tates E NE Union Switch & Signal Co., Swissvale, Pa. 


Cadillac_Glass Company, Chicago 
“Libbey Owens: -Ford Glass Company, 
io 


Toledo, 


Rador train heating and tem- 
perature control equipment Vapor Car Heating Company, Chicago 
Air-conditioning equipment. .Frigidaire Division, General Motors Corpora- 
tion, Dayton, Ohio 


Air grilles ................ Air Products Company, Waterloo, Iowa 
Anemostat ................ Anemostat Corporation of America, New York 
Fans aoar cahadennes Westinghouse lectric Corporation, Pittsburgh, 
Electrical equipment ........ Graybar Electric Company, New York 


Chicago 
upply Company, New 


Pyle National Company, 
Westinghouse Electric 
York 
Car light and power equip- 


MERE siosaia bi cine ke Detroit Diesel Division, General Motors Cor- 
poration, Dayton, Ohio 
Delco Products Division, General Motors Cor- 
poration, ayton, Ohio 
Batteries l...a Electric Storage Battery Company, Philadel- 


phia, Pa. 
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Wire and cable ............ Hazard Insulated Wire Works Division, Okon- 
ite Company, Wilkes-Barre, Pa. 
Light fixtures ... .Luminator, Inc., Chicago 
Flooring - Tuco Products Corporation, New York 
Roller doors ¿Kinnear Manufacturing Company, Columbus. 
hio 
EEEN National Pneumatic Company, Rahway, N. J. 
Sb aA ETET Be dane Yale & Towne Manufacturing Company, Stam- 
ford, Conn. 
Hardware .............64. Adams & Westlake, Elkhart, Ind. 
Rubber mattresses, sofa and 
chair seats; plastic floor 
and wall covering; wall k 7 
panels aa United States Rubber Company, New York 


DuLux paints; Lucite dec- KEN 
orative panels ict onl Ok de shale Ee As du Pont de Nemours & Co., Wilming- 

Wallpaper ................ varlar, Inc., Chicago 

Vesti ale. curtains ......... Pantasote Company, New York 

Furniture ..............-. Beck & Blatchford Co., Chicago 


General Fireproofing Company, Youngstown, 


io 
Seats oorde iaaea ......Heywood-Wakefield Company, Gardner, Mass. 


Seat covering, drapery, up- 
holstery fal pric, carpet ...Goodall Fabrics, Inc., New York 7 


Windsorweave upholster y 


fabrie aa ieai vend aie Broad Brook Company, Broad Brook, Conn. 
Nylon seat covering ....... Vanity Fair Mills, Inc., Reading, Pa. 
Leather l...a Ashtabula Hide & Leather Co., ‘Ashtabula, Ohio 


omaha ts Blanchard Bros. & Lane, Newark, 
Eagle Ottawa | Leather Company, Grand 


h 
Bar equipment ............ Angelo Colonna, Philadelphia, Pa. 
Window capping and table 
COPS ie eon alk witless Formica Insulation Company, Cincinnati, Ohio 
Flat and hollow ware ...... International Silver Company, Meriden, "Conn. 


aven, 


Glassware ......... uuna. Libbey Glass Division of Owens-Illinois Glass 
Company, Toledo, Ohio 

Chinaware ................ Onondaga Pottery Company, Syracuse, N. Y. 

Refrigeration .............. Frigidaire Division, General Motors Corpora- 


tion, Dayton, Ohio 
Electric cooking equipment; 
garbage disposal 


Hotpoint, Inc., Chicago 


Dishwasher ....... . Hobart Manufacturing Company, Troy N. Y. 
Odorsorbers ............... Wy B. Connor Engineering Corporation, New 
or! 
Radio. 2s .8 26s pirati oe Delco Radio Division, General Motors Corpora- 
tion, Kokomo, Ind. 

Radiotelephone ............. Motorola, Inc., Chicago 
Magnetone magnetic wire re- 

producer ................ Brush Develonment Company. Cleveland, Ohio 
Train interphone ........../ Automatic Electric Sales Company, Ashta- 


bula, Ohio 
Bell System mobile telephone. Illinois Bell Telephone Company, Chicago 


Drinking cups and cabinets United States Envelope Company, Paper Cup 
Division, Worcester, Mass. 


Blankets .................. Chatham Manufacturing Company, Elkin, N.C. 

Nylon yarn, blanket binding E. I. d Pent de Nemours & Co., Wilming- 
ton, Del. 

Dumb waiter .............. D. A. Matot. Inc., Chicago 


PPEP E IE, Beecher, Peck & Lewis, Detroit, Mich. 
D. Lee Company, Kansas City, Mo. 
EEPE RE Scaife Company, Oakmont. Pa. 
EEEE EA Chicago Steel Tank Co., Chicago 
sitet Dae ear Johns-Manville. New York 


Paper products 
Uniforms 
Water tanks 
Storage tanks 
Pipe covering 


Sweat „fittings EEEE ENN Chase Brass & Copper Co., Waterbury, Conn. 
Hoppe ` .Duner Company, Chicago” 
Hapnera: washstands, ‘fittings Crane Company,” Chicago 
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In the first test, a 100 per cent overload in the car 
failed to show excessive stress on any of the 250 strain 
gages applied at critical points throughout the structure. 
Most gages showed stresses lower than expected. 

In the second test, performed to check the stresses and 
deflection when jacking a fully-loaded car at the four 
corners with the added condition of having one jack fail, 
no gage showed excessive stress and there was little de- 
flection at the unsupported corner of the car. 

In the third test, the car showed an average deflection 
between body bolsters of 0.485 in. when a maximum load 
of 839,396 lb. was applied on the center-sill ends, this 
deflection being well within the limits set up in the A.A.R 
specifications, 

Truck Design 


The truck frames were furnished by the General Steel 
Castings Corporation. The truck construction incorpo- 
rates Electro-Motive type outside swing hangers, Hyatt 
roller-bearing journal boxes which cushion the lateral 
movement of the axles, coil spring suspension, hydraulic 
shock absorbers and composition cushioning pads to 
dampen vibration and noise. 

In the standard suspension of railroad cars, swing 
hangers are mounted inside the truck frame, 56 in. apart 
at the lower end as compared with 96 in. in the Train of 
Tomorrow trucks. This difference tends to reduce car 
body roll, and angular placement of the spring hangers 


causes automatic banking on curves in proportion to the 
speed of the train and the degree of curvature. Total 
car sidesway is limited by this construction and in a 
test was found to be less than 6 in. total at the roof 
level, as compared with 28 in. with conventional trucks. 

Controlled lateral movement of axles in the Hyatt 
journal boxes is cushioned on a synthetic rubber member 
interposed between the axle thrust block which engages 
the end of the axle intermittently and the front or outside 
cover of the journal boxes. In passing over track ir- 
regularities or curves, for example, axle side thrust is 
effectively cushioned by this construction. 

Coil spring suspension, in conjunction with Delco 
direct-acting hydraulic shock absorbers, assures a resili- 
ent truck with harmonic oscillations at critical speeds 
suitably dampened. An additional transverse and hori- 
zontal shock absorber installation is made on the rear 
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truck of the observation lounge-car to prevent excessive 
whip action when rounding curves at high speeds. 

To dampen high-frequency vibration still further and 
minimize noise, 4-in. Fabreeka pads are applied under 
the equalizer coil springs, side bearings and journal 
boxes, 5-in. pads under the truck center plate castings 
and 134-in. pads under the spring planks. 

Waugmat Twin Cushions are applied to all cars. 


The Chair Car 


The Train of Tomorrow coach, or general-purpose 
day chair car, lends itself to a variety of uses, depending 
upon the length or type of passenger run on which such 
a car might be scheduled. It will seat 72 passengers, 24 
in the Astra Dome in the roof, which provides unrivaled 
opportunity to observe the scenery in all four directions. 

The lower section of the coach, on the depressed floor 
level directly beneath the Astra Dome, is divided into 
three partly segregated compartments, offering accom- 
modations for 20 passengers, two seating seven persons 
and one six. They are reached from openings into the 
lower portion of the passageway, from which walls have 
been cut away at about shoulder height. 

The forward and rear sections of the coach, at standard 
floor level, have 16 and 12 seats respectively. Chairs 
are of the reversible type with adjustable footrests. Each 
seat reclines to nine positions. 


The car wheels were dynam- 
ically balanced on a Bear No. 
400 machine at 325 r. p. m.— 
Amounts of metal varying 
from 1 to 15% ounces were 
removed by hand grinding 
from indicated points on the 
inside of the rims 


There are two good-sized dressing rooms at the rear 
of the car and two smaller lavatories at the front. 

The coach has two large luggage compartments, one on 
each side of the exit at the rear of the car, in which to 
store baggage for quick unloading without piling it in 
vestibules and aisles. 

As an example of one of the color schemes used in the 
train, the ceiling and main coach sections and the side 
walls are light yellow, walls of the passages at the ends 
are white and in the center gray. The lower portion 
of this surface, to window height, is a special Es Es 
wear-resisting material, to withstand rubbing from bag- 
gage and other hand material. Draperies are Chinese 
lattice of gray and yellow and the seat upholstery is a 
diamond pattern in gray and green. 

Lighting is direct in the center, supplemented from the 
side and above by beamed light directed straight to each 
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chair for reading purposes. There is a built-in ash tray 
in the arm of each seat. A partition in the stairway 
to the Astra Dome houses a locker for section tables, re- 
cessed water cooler, cup dispenser and empty cup recep- 
tacle. There also is located the inter-train telephone, 
porter’s seat, annunciator and chimes, and a coat locker. 


Sleeping Car 


The sleeping car contains three compartment rooms, 
each with two lower berths, two drawing rooms, each 
with two upper and one lower berth, and eight rooms 
of new duplex roomette design, each for single occupancy. 
All berths in the car run lengthwise of the train. 

Each of the compartments and each of the drawing 
rooms is decorated in a distinctive combination of colors, 
carpeting and draperies that is different from all others. 

The compartments are on the lower level of the car 
and one of the berths in each converts to a sofa by day. 

The two drawing rooms are located forward of the 
car, at the normal floor level, and may be connected if 
desired. In addition to the berths, each drawing room 
contains two upholstered lounge chairs, even when all 
three berths are made up. The lower berth converts into 
a sofa in daytime. There is a lavatory and toilet room 
opposite the entrance to each drawing room and a large 
overhead baggage space extends the width of the room. 
There is a wardrobe beside each entrance door. 

A different interior decorating scheme is carried out 
in each drawing room. In one of them, for instance, the 
carpeting is Araby silver gray. The ceiling and an 
18-in. width at the top of the walls is a medium tone of 
blue-green and the remainder of the walls are a light, 
warm gray. Drapes are Cape Cod rose, with floral reds 
and greens on white. The sofa and one lounge chair is 
covered in super needle point green, the other lounge 
chair of needle point in egg plant color. The wood por- 
tions of the chairs are light, bleached walnut. 

The Duplex roomettes are built so that the level of 
one is two steps above the aisle and the adjoining one 
is level with the aisle. In the roomettes at aisle level 
the berth pulls out at floor level, pushing away, drawer- 
like, under the floor of the adjoining room when not in 
use. The berths in the other roomettes pull down from 
the wall at one end, fully made up. Opposite the sofa 
there is a high level recess for baggage, a wash stand 
and toilet. 


Dining Car 


The dining car, like other units, departs completely 
from usual design. It furnishes table service on three 


levels, one of them in the Astra Dome roof compartment. 
The second is at the conventional .level, taking all the 
space at one end of the car, and the third section, some- 
what smaller, occupies part of the depressed central 
portion under the Astra Dome. A service pantry, con- 
necting to the main kitchen, is also in the lowered por- 
tion of the car. 

Waiters serving patrons in the dome section receive 
food and dispatch dishes by means of a dumb waiter con- 
necting to one end of the kitchen directly below. 

In the Astra Dome portion of the diner the aisle is off 
center, providing tables for couples on one side and for 
groups of four on the other. There is a built-in lamp 
at each table as well as ceiling lighting. Wide vision 
windows are installed. 

The forward space in the Dome is given over to serv- 
ice, the furnishings including a china locker, refrigerator, 
coffee maker, toaster, silverware racks, bottle receptacles, 
an ice well, sink with covers and some storage space. 

In the space under the Astra Dome is a reserved “‘pri- 
vate” dining room, reached by an illuminated glass step 
down from the passageway. It seats 10, in groups of five. 

The main dining section seats 24 persons. Tables for 
two are along one side, triangular in shape, with built-in 
chairs. On the other side of the car, tables for four are 
set cornerwise of the car, with two built-in seats on the 
car-wall side and two movable chairs on the sides of the 
tables nearest the aisle. The arrangement permits access 
to all seats without disturbing others as well as providing 
wider passing room in the center aisle. There is direct 
overhead lighting from circular ceiling fixtures, but these 
may be dispensed with at times as there also is indirect 
lighting concealed in satin finished stainless steel 
troughs above the window line. 

The steward’s compartment, to the right of the stairs, 
contains a refrigerator, the intertrain phone, space for 
cigars and cigarettes and the steward’s locker. Beverage 
storage lockers also are located beneath and beside the 
stairway to the Astra Dome. 


Kitchen and Refrigeration 


Cooking and refrigeration facilities in the kitchen and 
service pantry are arranged for utmost utilization of 
space, with the latest of equipment. 

In each car, electrical requirements are supplied by a 
Frigidaire-Detroit Diesel power unit, mounted under each 
car, making each car independent of the locomotive or 
adjoining cars for current to operate lighting fixtures 
or other electrical apparatus. The extra needs of the 
dining car are cared for by a 40 kw. auxiliary power 


The truck with outside swing hangers 
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unit, driven by a four-cylinder Detroit Diesel engine, 
with an installation engineered by Frigidaire. Delco 
Products Division cooperated in supplying parts of the 
power installation throughout the entire train. The din- 
ing car kitchen is all-electric, with three ranges, fry 
kettles, broilers, plate and cup warmers, hot food table, 
coffee urn, juice extractor, dishwasher and garbage dis- 
posal unit operated by the Diesel-generated power origi- 
nating within the car itself. 

The dining car also has unusual facilities for storing 
large quantities of fresh and frozen foods, beverages, 
etc. Eleven separate refrigerated fixtures provide a total 
of 111 cu. ft. of storage space, or more than would be 
supplied by 15 standard size household refrigerators. 

Four compact Frigidaire condensing units, concealed 
at different locations in the car, furnish dependable re- 
frigeration to the various fixtures. 


Lounge Car 
There are four levels in the lounge car, with 68 seats, 


more than half of them movable to permit group forma- 
tion as in clubs, homes and on shipboard. The dome 


feature, carrying 24 seats at the scenic above-roof level, 
can be varied if desired for transcontinental trains, with 
seats of chaise lounge type. The rear cockpit allows a 
field of vision exceeded only in the Astra Dome. 

Viewed from amidship in the car, the rear observation 
lounge has an oval appearance, with rich dark color in 
the carpeting and wainscoting, lighter tones above, and 
harmonizing furniture in turquoise and gray. Most of 
the chairs in this section are movable. 

The carpet is Araby peach. The walls are covered to 
window height with red Velvean leather, with a satin 
stainless steel moulding and trim. Drapes with a vari- 
colored Persian tree design on a light background conceal 
all of the wall columns between the extra-wide windows, 
giving the effect of complete glass encirclement. The 
upper walls are gray and the ceiling a light ivory. Light- 
ing is both direct and indirect. Lounge chairs and set- 
tees are upholstered in nylon in turquoise and in gray 
super needlepoint. 

At the end of this rear lounge, recessed beside the 
stairway to the Astra Dome, is a desk with radio tele- 
phone, clock, radio control and wire recording apparatus. 

The lower section of the observation car, beneath the 
Astra Dome, contains an intimate cocktail room bar, 
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seating 10 persons. The small bar, at the rear, serves 
all lounges. It has a Weldtex striated plywood paneling, 
stained just off natural, with a dark top and a metal and 
picture glass back bar and front trim. Chairs in the lower 
lounge are covered with a honey-colored leather. Tables 
have a Formica top, hard, non-stainable, non-burnable, 
with a special inlaid design, different on each. The wall 
covering, Varlar material, also resists stains from ink, 
lipstick and the like. f 

The front lounge, at the same level as the rear observa- 
tion lounge, may be reached either by several steps up 
from the lower lounge or along the passage way to the 
front entrance. Seats are built in, upholstered in char- 
treuse nylon with bolster rolls of rose nylon. Light 
drapes carry on the tropical motif. Inner walls are sil- 
ver gray. The carpeting is the same as in the lower 
lounge. Stainless steel trim follows the sides and tops 
Lighting is from 


of the openings to the passageway. 
circular ceiling fixtures. 

The Astra Dome in this car, as in the others, has con- 
ventional coach seating for 24. ' The carpeting on stairs 
and the aisle is Araby peach, as in the rear observation 
lounge. 


The dashboard at the front of the dome is cov- 


Four-level arrangement in the 
observation-lounge car 


ered with turquoise leather, as are the arms and bolster 
rolls of the chairs. The seats are upholstered in a tur- 
quoise fabric. Walls and upper structure of the dome 
are painted in a gray tan. 

Special decorative treatment designed to take away the 
drabness of many train lavatories has been given. The 
women’s lavatory has two walls of V-board covered with 
an Adam and Eve pattern in yellow, gray and green and 
two walls painted light yellow and gray green. The 
floor, coral in color, is covered with Es-Es material, 
selected for durability, appearance and easy cleansing 
qualities. The men’s lavatory has a floor of gray blue 
Es-Es material, two walls of V-board with a simulated 
matted finish, and two walls light yellow and rust. 


Mechanical Accessories 


In addition to the unique structural arrangement of the 
cars and the carefully worked out pattern for colorful 
interior decoration, numerous mechanical accessories and 
new materials add much to the comfort of passengers. 

All windows, including those in the Astra Domes, are 
glazed with special railroad Thermopane, consisting of 

(Continued on page 407) 
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Chicago & North Western 


Instruction Car 


To facilitate and make more practical its training pro- 
gram, the Chicago & North Western has put in opera- 
tion a car completely equipped for the training and in- 
struction of enginemen, trainmen, mechanics, and other 
employees on a wide variety of specialized subjects. The 
car, built at the Chicago shops from a 70-ft. all-steel 
lounge car, contains a motion-picture projection booth; 
a lecture room with seats and tables to accommodate 35 
persons; complete air-brake equipment, including dials, 
gauges, and levers, and complete living quarters for the 
instructor who travels with the car. The car also con- 
tains a recorder stand with three Esterline Angus instru- 
ments for recording time, distance, brake-cylinder and 
brake-pipe pressure, which permits the duplication of 
the services of a dynamometer car in everything but 
drawbar pull. 

The Esterline Angus recorders can be operated indi- 
vidually, collectively, intermittently, or continuously. 
Time-interval pens on the instruments operate by a 
combination of mechanism and electric eye. Distance 
pens can be operated either manually or automatically. 
A 32-volt, 450-amp. hr. storage battery, which is 
independent of the storage battery used for car light- 
ing, supplies the electricity for the operations of the 
instruments. 

Gauges on the air-brake panel show pressures and 
operation of the various types of brakes installed on 
North Western steam and Diesel locomotives, both 


The classroom of the in- 
struction car set up with 
removable tables 
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freight and passenger, including all operations and 
applications of the brakes. The 24-RL locomotive brake 
equipment on the panel is complete with brake speed- 
governor control, automatic train control, and safety 
control as used on the Chicago-Omaha Diesel loco- 
motives. There is also the instrument panel of a Diesel 
locomotive with the gauges showing the amperes de- 
livered by the generators as well as regular brake appli- 
cation. 

An a.c. motor-driven air compressor mounted under 
the car supplies air pressure for the operation of the 
equipment. 

In the projection room are projectors for showing 
16-mm. sound and silent films, a stereoptican projector 
for slides, a dual speed turn-table, and an astatic pickup 
and hand microphone. The public address system in- 
stalled here can be used from this room or from the 
front of the classroom. A spring-roller screen for the 
projection of slides and movies is suspended above the 
air-brake panel in the classroom. A demountable black- 
board is also available for chalk talks. 

The Type K and Type AB freight -brakes with which 
the car is equipped are used not only for demonstration 
purposes, but are also used when the car is hauled in 
freight trains. 

A vapor hot-water heating boiler provides heat when 
no outside steam source is available, or when the car 
is moving in a freight train. 
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N. & W. Automatic Switcher 


A bout two years ago the Norfolk & Western initiated 
the development of a coal-burning switching locomotive 
which would have many of the advantages claimed for 
other types of switchers, such as high availability, flexi- 
bility, reliability and low, overall operating costs. 

At the outset it was determined that the locomotive 
should be mechanically fired to give a wide range of 
operating flexibility with respect to fuel available and 
engine capacity. A stoker, modified from a standard 
locomotive unit, was selected because of its reliability and 
record in other services. Because of the inherent sim- 
plicity of steam jet coal distribution in locomotive prac- 
tice, this feature was to be retained in the modified stoker. 

Early in the preliminary study, automatic combustion 
controls were given consideration because it was felt that 
it was desirable to minimize manual attention during 
stand-by service. Since one of the principal functions 
of combustion control is to regulate the flow of fuel in 


The stoker engine and diaphragm-operated control valve are at the 
top of this assembly—the feedwater pump and the injector are below 
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Converted experimental loco- 
motive design with fuel and 
water controls for either 
operating or standby service 


proper proportion to the air supply, a study was made 
of a mechanically drafted system. 

A large number of experiments with mechanical draft 
have been conducted on locomotives both in this country 
and in Europe. This type of locomotive drafting had 
not progressed for three reasons: First, fan operation 
was difficult to control by hand because of widely fluctuat- 
ing loads common in locomotive practice, while no suc- 
cessful automatic control system had been devised to do 
this job. Second, in previous experiments it had been 
found that either the fans were of too little capacity or 
that fans of adequate capacity became too large for proper 
installation. Third, the abrasive nature of cinders pass- 
ing through locomotive front ends caused rapid deteriora- 
tion of fan blades. In recent years, however, successful 
combustion controls have been developed to a high degree 
of refinement and it was considered that control of the 
fan would not be a problem. 

The art of fan design had progressed, particularly dur- 
ing World War II, to a point where high-speed fans of 
proper design were available for handling the air re- 
quirements of the proposed locomotive. New materials 
with excellent erosion-resistant qualities were also avail- 
able for fan construction. It was decided that with the 
recent experience on induced-draft fans, the drafting of 
the locomotive mechanically would present no particular 
problem. The use of a fan was considered seriously from 
the beginning since a successful means of controlling 
draft with a conventional locomotive nozzle has not as 
yet been developed. Therefore, it was essential, in select- 
ing automatic combustion controls, that a mechanical 
draft system be used in order to meet operating conditions. 

Preliminary proposals of a locomotive with a high ratio 
of radiant heating surface to convection surface were 


Railway Mechanical Engineer 
AUGUST, 1947 


made by the engineering department of the Standard 
Stoker Company, New York, and these proposals were 
studied jointly by the motive-power department of the 
N. & W. and engineers of the Standard Stoker Company. 

In the final analysis it was decided that, because of shop 
schedules, the first step in the experimental work would 
be taken by converting an existing locomotive rather than 
by building a new one for application of the combustion 
equipment. This decision made possible the study of 
the general arrangement and experience in converting 
existing switchers, of which there are a large number 
in service. Following this decision to convert an existing 
locomotive, an M2 class N. & W. locomotive, 12-wheel, 
4-8-0 type, with grate area of 45 sq. ft. and 24 in. by 30 
in. cylinders, was selected for the development. Follow- 
ing the decision by the railroad to proceed with the pro- 
ject, a detailed study of service requirements was made. 
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design is such that the turbine and fan are installed in a 
separate housing as a unit and is easily accessible from 
the front end. Live steam is used to drive the fan since 
it was found that to use exhaust steam from the cylinders 
of the engine would complicate governing the control of 
the fan and would be less attractive for overall economy 
reasons than to use live steam direct from the boiler. 
Exhaust from the engine cylinders, which would nor- 
mally pass through the exhaust nozzle, was relocated so 
that a free exhaust, through a silencer, was provided. 
The boiler was rebuilt with smaller flues than it previ- 
ously contained and a combustion chamber was installed 
to provide an additional area for radiant heating purposes. 

The stoker was modified so that the gear ratio was 
extremely high to give smooth operation at very low rates. 
A special feed screw was designed accurately to meter 
the coal in relation to the air supply furnished by the fan. 
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The Bailey Meter Co., Cleveland, Ohio, was called in for 
consultation on combustion control, and the L. J. Wing 
Manufacturing Co., New York 11, cooperated in the 
selection, design and manufacture of the mechanical draft 
system, 

Proposed control apparatus included a controller actu- 
ated by boiler pressure drop. Controls were to operate 
the fan, stoker jets and stoker. An auxiliary control 
system for standby purposes was proposed for supplying 
feedwater to the locomotive. Because ofits simple oper- 
ating characteristics, an induced draft fan, driven by a 
steam turbine, was proposed. Due to the nature of 
switching service with respect to its influence on firing 
conditions, it was thought that an ashpan damper system 
should be included. 

Final design features were as follows: An induced draft 
fan, turbine driven, was mounted in the front end of the 
locomotive. In order to install the fan it was necessary 
to make an extension to the locomotive front end. The 
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Ashpan dampers were installed that are to close during 
idle periods when the fan is not in operation. 


The Control System 


The control equipment as installed consists of a main 
pressure controller actuated from boiler pressure. Air 
flow to the firebox is controlled through a special con- 
troller which is actuated from the main pressure con- 
troller. The main pressure controller also actuates the 
steam jets for coal distribution and the stoker itself. 
Control of the speed of the stoker engine is obtained 
through a special hydraulic tachometer connected to the 
engine through a V belt. While these controls operate 
in parallel, they are adjusted so that as the boiler pres- 
sure drops from a predetermined figure, the fan starts 
first, then the steam jets for the stoker go into operation 
and finally the stoker is put in service. With this ar- 
rangement the air flow to the firebox always precedes 
stoker operation, and in this way, smoke is kept at a 
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Backhead, without jacket, showing the Standard stoker installation and, 
at the upper left, the Bailey Meter control panel—The feedwater pump 
regulator may be seen at the left of the firebox 


minimum. While the functioning of the controls depends 
on resistance due to air flow through the grates, firebox, 
tubes and front end, the controls are sufficiently flexible 
to take care of variations in fuel bed thicknesses. 

During the initial stages of the development work it 
was considered desirable to use a cinder collecting system 
on this locomotive and at the same time work is proceed- 


=F | 
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ing with the design of a cinder trapping device which will 
entirely eliminate cinder discharge. 

The experience gained so far with this locomotive indi- 
cates that the arrangement is entirely practicable and that 
coal-burning switching locomotives can be redesigned to 
incorporate an automatically controlled firing system using 
mechanical draft and a mechanical stoker, with the result 
that locomotives now considered costly to operate could 
show an improved overall economy. : 

Some of the advantages to be gained with this type of 
locomotive are: much longer periods between servicing ; 
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47 ž + 
Half Section A-A 


increased engine output due to lack of back pressure on 
the cylinders; less attention required from enginemen, 
thereby increasing the work that the engine may do in a 
given period; better combustion due to the regulating of 
fuel and air supply, therefore, contributing to a reduc- 
tion in smoke. 


Improvements Made To Locomotive 


In the conversion of the experimental locomotive a 
Standard HT stoker was installed along with Hennessy 
driving box lubricators, extended mechanical lubrication, 
Type E Franklin radial buffer between engine and tender, 
overfire air jets and cinder ejectors to return the cinders 
collected in the front end to the firebox. The capacity of 
the tender was increased to 11,000 gallons of water and 
20 tons of coal. 

In applying the combustion chamber to the firebox, the 
heating surface of the boiler was changed from 4,315 to 
3,215 sq. ft. due to shortening the flues and removing the 
superheater. No change was made in the firebox proper, 
the original brick arch being maintained. Dampers, steam 
operated and automatically controlled, are used between 
the mud ring and the ash pan on each side of the firebox. 

The application of the fan for induced draft required 
an extension on the end of the smoke box. The fan, fur- 
nished by the L. J. Wing Manufacturing Company, has 
a capacity of 37,500 cu. ft. per min. when operating at a 
speed of 2,600 r.p.m. The rotor of the fan has seven 
blades made of No. 14-gage stainless steel, and is 42 in. in 
diameter. The blades of the rotor of the fan, in addition 
to being made of stainless steel, were chrome plated with 
a plating approximately .022 in. thick to resist abrasion 
of cinders and fly ash. Vertical U-shaped louvers inter- 
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posed between the front flue sheet and the fan remove a 
portion of the ginders and fly ash which are collected in 
the smoke box and are returned by means of steam ejec- 
tors to the firebox. The exhaust from the cylinders is 
discharged into the front of the smoke box on the delivery 
side of the fan where it is mixed with the gases of com- 
bustion and passes out the stack. 

The automatic controls for the boiler were furnished 
by the Bailey Meter Company. An air pressure of 28 Ib. 
per sq. in. is maintained in the control system, the air 
being supplied from the main reservoir on the locomotive. 
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General Dimensions, Weights and Proportions of Norfolk & 
Western Experimental Switching Locomotive No. 1,100 


a ETE AE PEE IE FEVT EEE onsale ah E Sealers Company sho 
LOCOMOLNE EY Pe aes is 5 hss erste sais a A E A 4-8-0 = 
ROG CIROB TEET atsig aie nis T dia: slo pine ea SNe ARs M-2 
Road rir bets iis oisi0is occas hae sieieaine 08 à 1100 
Date converted.............. 1947 
Rated tractive force (85 per cent), Disisi tennas 52,457 
Weight in working order, lb.: 
One GREET 6.4.5, os. 9 Ves VES k SMR a Oda SERRE RE 239,530 
On front truck A : 40,000 
Total engine... ie. gov 279,530 
Tender loaded) MT IEEE ETORO 212,000 
Tender (ight) aars E EEE 80,000 
Wheel bases, ft.-in.: 
Front truck 6-9 
Drivers. ... 16-0 
Total engine.. 27-1 
TOMO OR cc acces OEE E e eae be Bere Des 27-1015 
Total engine and tender...........c0.secvees za 70-0 
Total engine and tender length, over couplers, ft.-in. 81-24% 
Driving wheels, diameter, outside tires, in... ...... 2s 56 
Cylinders, number, diameter and stroke, in............... 2-24 x 30 
VAWE POR CIDE arano aed 0 wai corewresiarcs 


Valves, piston type, size, in... 
Factor of adhesion 


Boiler data: 


Stéans: preemise. Ws ac 536.5525 sects caine ieee SAE 200 

Firebox length, ft.-in....... 8-4\% 

ire box: Wide Dy. O i566 TE c10f0: cies Gare. ere pc T TEO 5-414 

Combustion chamber, length, in...............0.00005 48 

Smoke box diameter, outside, in........ 0.2.0... eee eee 84 

Diameter, first ring, outside, in............ 0.020000 cee 80 

Diameter largest ring, outside, in..................0008 91 

Arch tubes, number and diameter, in.................. 2-3 

Flues, number and diameter, in... .........2-.00eeeeee 347-24 

Length over tube sheets, ft.-in â 14-6 

BOT cg .ira asada TTT Š . Bituminous é 
H gs The control panel—Upper left: Hand-automatic selector valve—Upper 


Grate area, sq. ft..... 
Heating surfaces, sq. ft.: 
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Locomotive No. 1100 during conversion at the Roanoke, Va., shop—The new smokebox, fan chamber, and induced draft outlet are plainly shown 
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control. A third instrument on the panel is a ratio con- 
troller whereby the desired ratio of air supplied to the 
coal fired may be controlled and varied as desired. The 
steam-pressure controller supplies air in proportion to 
the demand upon the boiler to devices known as ‘“‘Standa- 
trols” which, 'in turn, furnish air at a somewhat higher 
pressure to operate diaphragm steam valves for the fan, 
stoker blast and stoker. By these controls the amount 
of air induced by the fan as draft through the firebox and 
the amount of coal delivered by the stoker are propor- 
tional to the demand being made upon the boiler for 
steam. Incorporated in the ratio controller and actuated 
by a differential in the draft over the fire bed and in the 
smoke box is a governor which maintains the correct 
operating speed of the fan.. An oil tachometer driven off 


sulting from eliminating the use of exhaust steam for 
drafting purposes. Maintaining the boiler pressure by 
automatic controls allows the fireman more time for ob- 
servation and the safety of operation and permits leaving 
the locomotive unattended. 


Explanation of Control System Diagram 


Compressed air at 70-100 Ib. per sq. in. is brought from 
the main reservior of the locomotive through a 28-lb. 
per sq. in. reducing valve and air filter to the control 
system. The 28-Ib. per sq. in. supply pressure is piped to 
each of the three Standatrols, the master steam pressure 
indicator controller, the ratio controller and the selector 
valve. The master steam pressure indicator controller 
is equipped with two hands, a controlling hand, which 
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the stoker engine automatically controls its speed. 

For the purpose of maintaining the desired water level 
in the boiler when the locomotive is left unattended in 
stand-by service, a duplex steam pump, furnished by the 
Worthington Pump & Machinery Corp., Harrison, N. J., 
has been installed on the left side of the locomotive under 
the cab. This pump, which has a capacity of 19 gallons 
per minute, is controlled by a thetmohydraulic feedwater 
regulator mounted on the back head of the boiler. 

The boiler is equipped with a low-water alarm and 
drop plugs in the crown sheet. À 

These improvements make it possible to keep the loco- 
motive in service 24 hours a day with the exception of 
the time necessary to fill the lubricators, clean the fire 
and fill the tank with water, and the time required to 
re-coal the tender, approximately once every 48 hours, 
depending upon the service performed. The combustion 
has been improved with a reduction in the amount of 
smoke and a reduction in the cylinder back pressure re- 
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can be set to maintain any desired pressure up to 200-Ib. 
per sq. in. and an indicating hand which shows the actual 
steam pressure on the boiler. As the indicating hand be- 
gins to lag the controlling hand, a proportion of the 28-lb. 
per. sq. in. supply air is allowed to pass through the mas- 
ter indicator controller and enter the selector valve as a 
loading pressure. After passing through the selector valve 
the air leaves as a control pressure and is piped to the 
stoker standatrol and to the ratio controller at B. An oil 
governor driven directly from the stoker engine flywheel 
turnishes an oil pressure which opposes the control pres- 
sure. Depending upon the differential of these two pres- 
sures, a certain per cent of the 28-Ib. per sq. in. supply 
pressure is allowed to pass through the Standatrol as an 
operating pressure directly to the diaphragm valve which 
controls the speed of the stoker engine. A connection is 
also provided in the line to the stoker engine diaphragm 
valve which furnishes the control pressure for the blast 
standatrol, which in turn, allows the 28-Ib. per sq. in. 
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supply pressure to pass through and out as an operating 
pressure for the blast diaphragm valve. 

The control pressure from the selector valve is piped 
into the ratio controller at B. Also leading into the ratio 
controller are two air flow connections K-1 and K-2. 
One of these lines is connected into the smoke box and 
the other into the combustion chamber. As the fan gains 
speed the differential pressure, due to air flow, opposes 
the control pressure at B, which acts as a governor in 
allowing a proportion of the 28-lb. per sq. in. supply 
pressure S, to pass through the ratio controller as a con- 
trol pressure C to the standatrol of the fan. This control 
pressure positions the fan standatrol which allows a pro- 
portion of the 28-Ib. per sq. in. supply air to pass through 
and out an operating pressure to the diaphragm valve 
which controls steam supply to the induced draft fan 
turbine. A lag device in this line allows the fan to run 
for a short interval after the stoker engine and stoker 
blast have shut off. 


General Motors 
“Train of Tomorrow” 
(Continued from page 400) 
two panes of glass separated by a dehydrated air space 
hermetically sealed in at the glass factory by a metal-to- 
glass bond. The outside sheet is heat-absorbing, glare- 
reducing polished plate glass and is heat treated or tem- 
pered for extra strength. The inner glass is composed of 
special laminated safety glass—really two panes of glass 
with an inner layer of plastic similar to automotive safety 
glass. The plastic has characteristics which further re- 
' duce glare. Tests indicate that these Thermopane units 
resist hurled objects better than steel of the same thick- 
ness as that used in the regular roofs of the cars. 

The train also is equipped with a radio, public 
address and wire recorder system which has speakers 
located throughout the train, including the Astra Domes. 
The system may be used for radio broadcasts, public 
announcements, station arrivals, or recorded music. 

The mobile telephone service on the Train of Tomorrow 
operates on the American Telephone and Telegraph 
Company’s urban radio-telephone system, which provides 
telephone connections to all parts of the country while 
the train is in motion and within 25 miles of a connec- 
tion with the system. 
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A station-stop plug-in system for connecting another 
telephone on the train to the city’s regular telephone sys- 
tem, is another part of the built-in communication equip- 
ment. And, an intra-train telephone system between 
fixed locations on each car and in the locomotive will 
keep all members of the train crew in close touch. 

Pneumatic door openers which operate on finger touch, 
are installed on all doors at the ends of cars. 

Electric clocks are provided in the Astra Domes on the 
chair car, sleeping car and observation car. 

Mechanical refrigeration to cool drinking water is built 
into the chair car and cool, fresh water is constantly cir- 
culated throughout the sleeping car and is instantly avail- 
able at faucets in all sleeping car quarters. 

The following newly-developed materials are used in 
the interiors of various parts of the cars: 

Varlar wallpaper: This paper has a plastic coating ap- 
plied on the outer surface so that it may be cleaned easily 
with soap and water. 

V-Board: This is used in some of the dressing rooms 
for wall coverings. It also is a new material, a laminated 
plastic, .025 in. thick, with a hard, non-porous surface. 
The finished board is cemented in place on wood, metal 
or other smooth surface. 

Es-Es material is used for floor coverings in the dress- 
ing rooms, toilets, vestibules, steward’s section, etc., and 
also on a portion of the pasageway walls on the chair car. 
It is a combination of synthetic resins which has not yet 
been used commercially. It is made in a variety of colors 
to suit the styling of the train. 

Nylon fabric is used for seat covering on some of the 
furniture. It has a hard surface which cleans easily. 

Special lighting fixtures were designed to fit the indi- 
vidual styling of all compartments and all lighting is 
fluorescent, except for emergency and vestibule lighting. 

The familiar “Watch Your Step” of railroad safety 
shows through illuminated glass steps at several places 
in the car interiors. 

Hand rails for the safety of passengers are provided 
at the passageway ramps and at the Astra Dome stairs. 

Still another safety feature of the train is a hot-journal 
detector system which operates throughout the train 
with indicator lights located inside the cars to inform 
train crew members about heat conditions in the boxes. 

The G. M. Train of Tomorrow is finished with a 
glistening blue-green exterior on its sides and roof, punc- 
tuated by decorative moldings and sheathing below the 
windows which have a bright, silver finish. 
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A four-unit, 8,000-hp. Diesel-electric freight locomotive built by Fairbanks, Morse & Co. for the Kansas City Southern 
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A.C. F. Assembly Line for! 


The American Car and Foundry Company 
has installed handling equipment and 
welding facilities at its Berwick, Pa., plant 
for the mass production of all types of 
welded freight cars. All large components — 
of the car structure are delivered to the 
line as completely welded sub-assemblies 
after being fabricated on jigs and posi- 
tioners designed especially for each part. 
Starting at the first position in the line 
where the center sills are mounted 
the trucks, the cars are moved ‘ 
sively through 14 locations before 
move out of the shop ready for the 
job of painting. For fitting the parts 
place the assembly line is equipped ı 
hand-controlled electric hoists 
from an overhead runway that permits 
longitudinal and transverse movements of 
the hoists and with special holding de- 
vices. After all major parts are fi l 
the cars run successively into each ¢ 
three rotating positioners that tip 
cars to an angle that allows all 

to be done in a down-hand position 


Above—At the first assembly-line position the center sills with the 
draft gears and couplers installed are mounted on a pair of car trucks 


Above—Moved to the second position a hopper car begins to — 
take shape as the end-slope, hopper and center-sill roof sheets 
are fitted into position—At the left the posts are being fast- — 
ened to the car sides by an automatic welding machine while 
being held in a special jig-positioner equipped with rollers on 
which the car sides are moved as they are spotted for weld ng 


Welded Cars 


A completed car side is picked up from the jig-positioner by 

an overhead traveling crane and moved to the assembly line 
Here the car side is being lowered into place by the hand- 
controlled electric hoists at the sixth assembly-line spot 


Securely clamped and braced in the large rotating positioners 
a car is shown being finish welded in an upside-down posi- . 
tion in the picture at the left and on one of its sides below— 
Similar in many respects to the unloading devices used to 
dump coal and ore at ship piers, the positioners are fitted with 
standard-gauge tracks and adjustable power clamping devices 


EDITORIALS 


How Many 

Spare Motors 

A railroad which does all, or nearly all of its own 
traction-motor overhaul and repair work is usually a 
fairly large road with extended territory, and one 
which operates a considerable number of road loco- 
motives. Other things which will influence a railroad 
to do, or not to do its own work, are convenience of 
outside repair shops, availability of good workmen, a 
shop foreman who is capable of conducting the work 
efficiently, an operating department which will recog- 
nize the importance of continuous shop operation, and 
a management which will plan a procedure and not 
be content to meet emergencies as they arise. 

One example of shop planning concerns the question 
of how much to invest in spare motors. Too many 
mean too great an investment, and too few may mean 
failures, delays or excessive maintenance costs. If 
the railroad does all its own motor work at one point 
and ships motors to ten points where trucks are 
changed-out, it must first have 20 protection motors 
—two ready at each point. If the average time be- 
tween overhaul periods is 12 months and it takes 30 
days to put a motor through the shop, then the road 
must have one spare motor for each 12 in service. 
Since it takes time to ship the motors back and forth, 
additional spares are required, making perhaps one 
spare for each ten in service. And to keep it at this 
figure, shopping schedules must be set up and main- 
tained to insure an even flow of work through the shop. 

One road which operates on a schedule similar to 
this, claims that it can maintain motors at about 40 
per cent of the cost of having the work done outside. 
Of course, to this maintenance must be added at least 
a part of the interest on the capital tied up in spare 
motors. Under many conditions, too, the outside shop 
can show that a railroad cannot hold its maintenance 
down to anywhere near so low a value. But the 
circumstance indicates that electrical maintenance can, 
in most cases, be considerably reduced and there is 
much to be accomplished by carefully planned main- 
tenance procedure. 


A Better Job 
At Lower Cost 


One of the things which the majority of United States 
railroads are going to be faced for a long time to come 
is the economical maintenance and operation of steam 
power. This problem will be with them regardless of 
whether or not they prefer Diesel locomotives and how 
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strong that preference might be. Such being the case 
it makes sense to begin to give careful consideration to 
the savings that can be effected through the use of 
improved servicing and repair facilities for steam power. 

The use of straight-line servicing sheds for the serv- 
icing of steam locomotives, with the enginehouse re- 
served for periodic inspections, is a shining example 
of where a great deal of improvement can be made. A 
large proportion of the wasted man hours, as well as 
turntable and servicing delays, can be eliminated by 
having proper servicing facilities—facilities where, with 
one spotting, the locomotive can be washed, the fire 
cleaned, the tender filled with water and the boiler 
blown down if necessary,—facilities where inspection 
and minor running repairs can be given, and the loco- 
motive lubricated from fixed fittings, all on an assembly- 
line basis without wasting the workmen’s time and 
effort in carrying touls and servicing apparatus to the 
locomotive. 

The advantages of assembly-line servicing facilities, 
and the fact that they are worth while, are perhaps 
best exemplified by the successful results on the Norfolk 
& Western. While such servicing facilities are but one 
of the many improvements in both the design and the 
maintenance of steam locomotives installed by the 
Norfolk & Western, they have certainly contributed 
their share to the excellent performance, low mainte- 
nance, and high utilization of modern N. & W. steam 
power. In passenger service, 4-8-4 locomotives with 
over 5,000 drawbar horsepower were maintained at 
an average cost of 13% cents a mile over a period of 
4/3 years and were utilized 60 per cent of the time 
for an average of 15,000 miles per month on a railroad 
whose route does not lend itself to long high-speed runs. 
With the excellent straight-line servicing facilities, the 
14 per cent of-the total passenger motive power inven- 
tory represented by modern locomotives handles 50 
per cent of the total passenger-car miles, and, in freight 
service, the modern 31 per cent of the freight power 
handles 69 per cent of the through gross ton miles. 

Good facilities for servicing and maintaining steam 
power are a definite necessity if these functions are to 
be performed both economically and well. Without them 
full advantage cannot be taken of modern steam power 
any more than full adventage could be taken of Diesel- 
electric power if the Diesel locomotive were handi- 
capped with out-of-date facilities. With modern facili- 
ties, servicing can be completed quickly, thereby increas- 
ing availability and utilization; it can also be done at a 
low cost because of the efficient use of manpower. 
When given facilities as modern as the power they 
serve, modern steam locomotives, like Diesel-electric 
locomotives, can perform a share of the total train 
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hauling greatly in excess of their ratio to the total 
motive power inventory. 


What Is the Status 
Of Improvement Programs? 


During the war the railroads were fortunate in having 
for once in recent years a volume of traffic that enabled 
them to observe the performance of their operating and 
mechanical structure at high output rates with the re- 
sult that they not only learned many of the weaknesses 
of facilities and methods, but also learned many ways 
in which radical improvements might be made that 
should bring about permanent economy. 

In spite of the continuing high pressure of more than 
five years of peak operations during the war there was 
hardly a railroad officer who did not consider it an im- 
portant part of his duty to record for use in the postwar 
period the facts, while they were fresh in mind, con- 
cerning the improvements that could be made when 
times permitted a somewhat more leisurely and thorough 
study of the ideas. 

This record, on road after road, is forming the basis 
of definite recommendations, on the part of mechanical 
and operating officers, to their respective managements, 
dealing with rehabilitation and replacement jobs all the 
way from a single machine tool or piece of shop or 
terminal equipment to projects involving the expendi- 
ture of several millions of dollars. 

Although railroad earnings in the postwar period have 
heen disappointing, there are very few roads that are 
actually short of cash, and carefully planned expendi- 
tures could very easily extricate them in part from the 
principal cause of their unsatisfactory net earnings— 
high labor costs in relation to the rate level. 

That there have been tremendous increases in the cost 
of operations due to wage increases in both the railroad 
and the supplying industries is common knowledge. Not 
enough railroad officers and supervisors, however, 
realize the real effect of this increase on their every-day 
work. Directly related to actual expense increases is 
also the definite slowing down of the productiveness 
formerly expected of each unit of labor, time, or labor 
dollars, í 

A study of the operating- or mechnical-department 

statistics of the past ten years will reveal the most 
amazing things. It will reveal, for example, that the 
labor -bill for maintenance of equipment operations has 
Rone up about 100 per cent in the past six years. It 
will also reveal that the overall cost of materials has 
one up from 40 to 50 per cent. On many roads the 
materials-cost increase has been held to lower levels 
than this because of the age-old tendency on the part 
of many railroad men to assume that to find a way to 
build something out of scrap. plus an old brake cvlinder 
àr two, is an economy of which to be proud. Little do 
they realize that they have not accomplished much by 
Riving way to their ingenuity at the cost in today’s labor 
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market of the expenditure of several hundred man-hours 
and the ultimate result of adding one more piece of 
homemade equipment to the already overburdened shop 
inventory. 

What these increases in labor and material costs 
really mean is reflected in the figures of one road, for 
example, on which “m. of e. expenses have gone up 53 
per cent in nine years—locomotive repair expense has 
increased 64 per cent’”—and this has taken place in 
spite of a 25 million-dollar investment in new power 
and servicing facilities. Nine years ago 62 per cent of 
the equipment-repair bill was labor, 38 per cent mate- 
rials. Today, 68 per cent is labor and 32 per cent is 
materials. 

Is the real significance of this trend understood? 
Isn’t it obvious that the time has come when, in the 
interest of self preservation, mechanical officers and 
management officers must explore the whole question 
of labor-consuming facilities and quit trying to run a 
1947 railroad with 1907-model shops and engine 
terminals ? 

One need only take a daylight train trip through 
almost any part of the industrial America to realize that 
the producing industries, such as automotive, electrical. 
machinery, etc., were foresighted enough to come out 
of this last war with new plant facilities which can now 
be utilized to turn out their products at an over-all 
expense in keeping with today’s high production costs. 
The railroads have gone through two world wars and 
come out with what? Modern motive power and mod- 
ern methods of operation, born of the experience of 
five years of doing the best job in all their history— 
and a several-billion-dollars’ inventory of shops and 
terminals in which obsolete equipment and. perforce, 
antiquated methods are discounting as each month goes 
by much of the economy that could be realized if only 
some pressure were put on the improvement programs 
that have already been worked out. 

What is the status of your modernization program? 
If your management cannot or will not see what obsolete 
facilities are costing on the m. of e. expense sheet be- 
cause of your inability to reduce high-cost labor hours, 
possibly it is time to look for some outside engineering 
help, as other industries have, in analyzing your problem 
and recommending a solution. 

The locomotive repair bill alone is railroading’s larg- 
est single item of operating expense. Between 65 and 
70 per cent of it is labor. The course to future savings 
should be clearly evident. 


Test Train Will 
Try Out New Ideas. 


The constructive purpose back of the G. M. “Train 
of Tomorrow”, described elsewhere in this issue, is to. 
combine as many screened ideas as possible regarding 
desired passenger-car-design features of the future in 
a test train which can be tried out on various railroads 
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throughout the country to determine the practicability 
and public acceptance of these ideas. Four different 
types of cars are included in the train—namely, coach, 
sleeper, diner, and observation-lounge. Railway officers, 
transportation experts, the General Motors styling sec- 
tion, Electro-Motive engineers, and Pullman-Standard 
detail designers all contributed ideas to this train which 
was finally built at the Chicago shops of the latter 
company. 

The most spectacular feature of the Train of Tomor- 
row is, of course, the Astra Dome which is built into 
the body and roof construction of each of the four cars 
and has already demonstrated its possibilities on an ex- 
perimental car built by the Chicago, Burlington & 
(Juincy, which was described in the Railway Mechanical 
Engineer of September, 1945. The way in which buff 
and pull, and the static- and dynamic-load stresses, are 
carried around the depressed floor section under the 
dome and in the side framing of the car body is excep- 
tionally interesting. Three types of tests to determine 
the strength of this construction included a static load 
test. a torsion jacking test and an A. A. R. compression 
test and the 250 resistance-wire strain gauges, applied 
at various points on the car body are reported to have 
shown no excessive stresses. In the compression or 
squeeze test, a maximum load of 840,000 1b., applied 
on the center-sill ends, caused an average deflection 
between body bolsters of .485 in. which is well within 
the A. A. R. specification limits for this test. 

Other new features in the Train of Tomorrow which 
deserve particular attention include the , Thermopane 
glass application in the Astra Dome; in the method of 
train-heating temperature control; independent Delco- 
Detroit Diesel power plant on each car; a completely 
electrified diner; trucks with outside swing-hanger sus- 
pension, and advanced communication and recorded 
broadcast systems. 

This is a striking list of new developments in pas- 
senger-car fittings and design. While some of the ideas 
may not prove adaptable to extensive general use they 
are definitely worth trying; history shows that the un- 
usual of today becomes, in many instances, the common- 
place of tomorrow. The Train of Tomorrow represents 
the combined knowledge and engineering skill of many 
industries and demonstrates the interdependence of one 
industry on another. 


All They Needed 
Was a Handle—! 


Any one who has ever had the experience of driving an 
automobile in the bitter cold of winter or the gusty rain 
of a summer thunderstorm and trying to close the win- 
‘dow, only to discover that the handle was missing will 
be able to sympathize with the situation that developed 
at an important railroad terminal recently when an en- 
gineman “tied up the works” for three hours by refusing 
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to take out a Diesel-electric freight locomotive on which 
the cab window was inoperative because the handle 
was missing and—to make matters worse—the store- 
house bin was “fresh out of handles, too.” 

There’s hardly a railroad man whose experience in- 
cludes a stretch on either the day or the night shift at an 
enginehouse who could not work up some righteous 
wrath over what he considered the stubborn attitude oi 
some engineman of his acquaintance. But before tov 
much progress is made in criticizing the engine crew for 
being alert enough not only to know the rule book but 
to have a real sense of responsibility towards their job. 
it might be well to consider carefully the real implica- 
tions of this seemingly important incident that prevented 
a railroad company from making profitable use of hun- 
dreds of thousands of dollars’ worth of motive power 
and rolling stock for a period of three hours—not te 
mention disturbances caused by not getting a revenue- 
producing train of freight out of the vard on time. 

Somewhere back of all this was, presumably. an 
engineman’s work report (maybe two or three in suc- 
cession) calling attention to the fact that on “Engine 
No. 8655, right side cab window inoperative—account 
handle missing”. Handles have a habit of being missing 
or broken, quite frequently, and a smart enginehouse 
foreman would take it upon himself to check up on the 
local storekeeper once in a while just to make sure that 
a few handles—or other important items—were on hand 
all the time. Some men around terminals have also been 
known to be aware of the hiding place where things can 
be found in emergencies. 

Then there was the matter of the inbound and out- 
bound inspector who may have overlooked the fact that 
on modern locomotives it is quite difficult to open or 
shut a cab window, of certain types, without a handle 
and it should be more or less embarrassing to a lot of 
people to have an engine crew—and a half million dol- 
lars’ worth of locomotives—just sitting around waiting 
for a two-dollar handle. 

Yes, it’s the small items that get overlooked that have 
the habit of appearing on the morning sheet as the ones 
causing the engine failures. It is the pin that comes out 
of the injector over-flow extension handle and permits 
the firemen to pull the handle through the cab floor when 
he wants to put water in the boiler. It is the bolt that 
drops off a clamp and lets the pipe vibrate until it breaks. 
It is the failure of some one to fill the grease cup or to 
do a good job in packing the journal box that is the 
cause of the hot bearing and the cut journal. These are 
the kind, of defects that cause most of the delays. The 
broken rods and punctured fuel tanks not only are re- 
ported but they stare the terminal maintenance force 
right in the face when the locomotives arrive at a 
terminal—they are repaired. 

Years ago one of the most famous hooks on railread- 
ing, “Jim Skeever’s Object Lessons”, was written by a 
man named John Hill and it was little things like the 
missing handle that formed the nucleus of each of these 
fascinating chapters. Even with modern power “Jim 
Skeever” and his object lessons still live on. 
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: IN THE BACK SHOP 
| AND ENGINEHOUSE 


Enginehouse Maintenance Procedures on 


New York Central Niagaras 


A rypicat example of a quarterly inspection to one of 
these locomotives is that given to No. 5500 on March 5, 
1947. At this time the locomotive had accumulated 
166,114 miles since it was new. Its mileage from the 
last quarterly given on December 5, 1946, was 71,450. 
Thus this locomotive averaged nearly 24,000 miles a 
month despite the fact that its mileage was adversely 
affected by a short month (February) and by the coal 
strike. No. 5500 is similar to the other Class-S engines 
except that it is fitted with the Franklin poppet valve- 
gear system. The work is, therefore, typical of that per- 
formed on the entire group of these 4-8-4's. It differs 


The cinder-cut stack was removed and replaced by means of a crane truck 


only in so far as the inspection, repair and setting of 
the poppet valve gear differs from similar jobs on the 
Baker valve gear that is used on the other Class-S loco- 
motives. A recondition quarterly, which is given at the 
end of every other three-month period, was performed 
with the single exception that the tires were not turned. 
This was not done because the tires were in good con- 
dition and it was decided to dispense with the tire turn- 
ing at this time as the engine is scheduled to undergo 
dynamometer-car tests in the near future and will be 
tied up for outfitting long enough to permit the tires 
to be turned. 

The organization of manpower for quarterly inspec- 
tion and repairs differs from the monthly boiler-wash 
line-up mainly with respect to the use and division of 
machinists. The boilermaker organization is identical 
with that for the monthly boiler wash. The extensive 
work done on the machinery, however, necessitates the 
employment of a larger machinist gang which is divided 
into the following groups: 

One machinist and one helper handle stokers, hot-water pumps, 
injectors, boiler checks, blow-off cocks and the steam whistle. 
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Part II 


Second and concluding install- 
ment of article on enginehouse 
procedure describes work done 
at typical quarterly inspection 


One machinist and one helper are assigned to the Valve Pilot 
and rod work. 

Two machinists and two helpers work on the rods, cylinder 
packing, valve setting and spring work. 

Two machinists and two helpers handle wheel and spring work 
on the drop pit. 

One machinist and one helper do the cab work and miscel- 
laneous I. C. C. inspection work. 

One machinist and one helper inspect and make repairs to the 
locomotive air brakes, air pump and brake cylinders. 

One machinist and one helper make repairs to the tank brake 
rigging and inspect the draw bars. 

One machinist and one helper work on force-feed lubricators, 
tight-lock couplers, cab cocks and various other general 
small jobs. 


Extensive Repairs Performed 


The extensive inspection and repairs made at these 
quarterly inspection periods is typified by the major 
items of repair performed on No. 5500. 

The superheater units, steam pipes, exhaust pipes and 
nozzle were tested with 150 Ib. per sq. in. water pressure 
and found satisfactory. The multiple throttle was washed 
out to remove the mud accumulation. The steam sepa- 


Rolling the bronze bushing in the main driving rod 
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rators were cleaned. An examination showed the vertical 
swing checks to be in place and in proper condition. 
The exhaust-nozzle bridge was examined. This was 
not renewed as the use of Ni-hard tips largely eliminates 
the need for tip renewal. The ring blower and pipe 
lines were tested with steam at 15 lb. per sq. in and 
all the tips were cleaned. One cinder shield was renewed 


To renew the left No. 2 tender spring the forward end of the 4-10-0 
tender was jacked up, and the leading truck moved forward as far 
as it would go 


because of wear. The continuous blowdown system was 
checked and found satisfactory. 

A spare set of main and side rods was applied. These 
rods were taken from No. 6022 and had had all neces- 
sary repairs and tests made to them so that they could 
be-immediately applied to any Class-S locomotive that 
required them. Repairs to these rods included new 
bronze bushings applied and rolled, which was done 
after the Magnaflux test showed the rods to be satis- 
factory. The rollers were cleaned and visually inspected 
for defects and all new fiber spacers installed to control 
the lateral. The axle roller bearings are adjusted at 
classified repairs only. 

The oil in the rod roller bearings was renewed, the 
felt retainers checked, and all retainers renewed. The 
Timken split-type multiple-guide crosshead and its bolts 
were magnafluxed, and it was assembled with a .015-in. 
draw. The flame-hardened guides were checked for 
wear and reconditioned crosshead slippers, rebabbited at 
West Albany shops and machined to .020-in. clearance 
at Harmon, were applied. The wrist-pin roller bearing 
was set to zero clearance. 

In the driving-wheel, engine-truck, trailer-truck and 
tender roller bearings the oil was drained, the box 
flushed with kerosene and the oil renewed. Settings on 
these bearing assemblies are performed at classified 
repairs only. All enclosure bolts on the driving-box end 
plates were checked and tightened. The main- and side- 
rod crank pins were cleaned and checked for defects. 

The poppet valve-gear system, after examination and 
reassembly, was set by the dial indicator which is 
mounted on the outside of the cylinder assembly and 
shows where the various events of the steam cycle take 
place. The necessary adjustments were made by taking 
up on the camshaft connecting rod. The poppet valves 
were magnafluxed and all returned to service, none of 
the 12 exhaust nor 8 inlet valves requiring replacement. 

All boiler checks were ground in. Shut-off valves 
were examined and had minor repairs made to them. 
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The intermediate check valve on the feedwater-pump 
discharge line was examined and ground in. Examina- 
tion was made to the seat and disc of the main steam- 
heat throttle valve at the turret and to the steam-heat 
regulator main and auxiliary valves. The steam whistle 
valve was ground in and the air operating valve 
examined, cleaned and lubricated. All cotter pins in 
the operating rigging were renewed. The low-water- 
alarm body was thoroughly washed out and the neces- 
sary openings reamed. The alarm was tested after the 
locomotive was fired up. 

The steam gauge siphon pipe and connections were 
cleaned and the steam gauge cock reamed. The water- 
glass guards were removed and the glasses and gaskets 
examined for defects and cleaned. The water-column 
stud was checked for cracks and defects. All valves were 
examined and repacked, gauge lines annealed and the 
gauges tested. The fire doors were inspected but re- 
quired no repairs. 

The drawbar and safety-bar pins and holes were in- 
spected for wear and all castings checked for the pres- 
ence of cracks. The drawbar and safety bars were 
cleaned, whitewashed and hammer tested. The radial 
buffer castings and springs were examined and gauged, 
grease grooves and holes cleaned and the assembly re- 
greased. All sand-trap nozzles were examined ani 
cleaned. 

The cylinder packing and piston head were examined 
to determine the condition of the packing. Two new sets 
of sectional packing were installed. The piston rods 
and bodies were cleaned and magnafluxed. After re- 
assembly the piston-rod nuts were hammer tested fo: 
tightness and the striking points and cylinder clearanc 
tested. 

The routine tender work performed consisted of 


Inserting the No. 4 driving spring 


washing out the tender cistern, cleaning the tank strain: 
ers, examining the tank hose thread connection at both 
ends, examining the splash plates and braces, checking 
the tank water-level-indicator piping and tightening all 
pipe connections. The rear coupler and draft gear were 
examined for excessive lost motion and defective parts. 
All metallic connections between the engine and tender 
were broken and examined. All new gaskets were ap- 
plied and graphited and flexible connections lubricated. 

A complete check was made of the Valve Pilot. The 
drive wheel was examined for wear and alignment and 
the condition of the bracket and bushing was checked. 
A check was made of the cam setting and the pencil 
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The rear drivers were dropped to remove the No. 4 driving springs 


indications were compared with readings of the hands 
on the dial. The cam operating-rod turnbuckle and 


tumbling-shaft attachments were examined and the 
flexible drive chain removed, inspected and grease 
lubricated. 


Inspection and repair of the live-steam injector con- 
sisted of checking the tubes for tightness, pitting and 
cutting, removing overflow connections to check tube 
tightness, and grinding and repacking the injector steam 
ram. 

The centrifugal cold-water pump was checked and 
the packing renewed. The two steam nozzles were 
checked and found satisfactory. The brake shoe which 
is controlled from the hot-water pump to prevent the 
cold-water pump from overspeeding was checked and 
also found satisfactory. The gauge choke was examined 
and cleaned, and the gauge tested. Heads were removed 
from the reciprocating hot-water pump and the packing 
renewed. Its valves and springs were checked for 
%a-in. lift. 

The force-feed lubricators were washed out and all 
screens removed and cleaned. The wear and tightness 
of brackets, clamps and holding nuts were checked. The 
terminal checks were gauge-tested at 300 lb. per sq. in. 
The terminal checks and delivery nipples were examined. 
No settings are made at periodic inspections, all this 
Work being performed at Class 3 repairs only. 


After the driving rods were removed all crank pins were examined 
and the roller bearing cups visually inspected 
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Additional Work on No. 5500 


In addition to the regular quarterly inspections and 
repairs, certain other work was performed on the 5500. 
A new smoke stack and extension was applied and the 
front-end netting side panels renewed. New-style ash- 
pan-slide operating rods and pins were installed. Alter- 
ations to the front-end shield included four 3%-in. 
holes drilled for access to the retaining bolts on the air 
cooler, The arch brick was renewed and all 177 4-in. 
flues were rewelded due to cinder cutting. 

The right engine-truck spring, the Right No. 1 and 
Right No. 2 trailer springs, the Left No. 2 tender spring, 
and the Right No. 3 top tender coil springs were re- 
placed. New driving-wheel springs included the Right 
and Left No. 4, Left No. 3 and the Right No. 1 and 2. 
Wheel work consisted of-changing the No. 2 trailer 
wheels and the No. 3, 4, 5 and 6 tender wheels. These 
wheels had the treads worn hollow and were sent to 
the Harmon electric shop for reconditioning. The left 
trailer brake cylinder also required replacement. 

At this quarterly several new or changed applications 
were also made. .A pneuphonic horn was installed and 
the old style front driving-spring hangers were replaced 
with a new-style hanger having a greater lip depth. 
A timing device was installed to drain the air reservoir 


Magnafluxing a section of the split-type crosshead 


automatically. Clamps and U-bolts were applied to the 
water-scoop stand pipe in the tank. A portion of the 
hot-water delivery pipe over the left cylinder was re- 
moved and flanges applied to it to permit its removal 
for easier access to the lubricator terminal checks. 


Questions and Answers 
On Locomotive Practice 


By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the “ame and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Weight Distribution 
Q.—Can weight be transferred from one side of a bomoi 
to the opposite side through the spring rigging?—R. E. M. 
A.—The spring rigging of a locomotive distributes the 
sprung weight of the locomotive to the engine truck, 
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driving wheels and trailing truck wheels, and the dis- 
tribution is determined from the longitudinal center of 
gravity of the engine. The transfer of weight from one 
side of the locomotive to the other through the conven- 
tional spring rigging would not be practical. The con- 
ventional spring rigging and equalizing system for loco- 
motives is arranged as far as practical on the principle of 
the three-point suspension so that the engine will adjust 
itself to uneven track and, at the same time, have suffi- 
cient lateral stability to right itself after rolling to one 
side or the other. 


Piston-Rod Diameter 


Q.—What would be the minimum diameter of the piston rods 
for our Pacific-type locomotives? These locomotives have 
cylinders 23%4-in. in diameter with a 26-in. stroke and carry 200 
Ib. per sq. in. boiler pressure.— 


A.—The A. A. R. Manual of Standard and Recom- 
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Piston rod dimensions involved in computing the various sizes and 
sections 


mended Practice gives the following formulas for com- 
puting the various piston rod sizes and sections : 


y Piston Thrust 
A= 
6,600 X .7854 


Piston Thrust 
B=163 + y —— 
9,000 x .7854 


Piston Thrust 


C= NE a 
y 2 x 5,000 x Mean Diameter 


Piston Thrust 
DRE = e 
2 x 10,000 


Piston Thrust 
Area F-F = y 2s 
9,500 


Substituting the values given in the question and solv- 
ing for A we find the piston thrust for 2314-in.-diameter 
cylinders and 200-Ib. boiler pressure = 86,750 1b. 


86750 
A = 4/——___—__ 
6600 x .7854 ‘ 
86750 
A= y 
5183.64 
A= y 16.73 


A = 4.09-in. minimum diameter of piston rod. 


The standard diameter for a new piston rod for loco- 
motive with 23%4-in. cylinders with 200 lb. per sq. in. 
working pressure would be 4%4-in. 


Gangway Clearances 


Q.—lIs there any limit to how close the back corner of the 
cdb and the front corner of the tender can come together when 
a locomotive is passing through a curve or crossover ?—M. I. V. 


A.—Rule 152 (c) of the I. C. C. Bureau of Locomo- 
tive Inspection’s Laws, Rules and Instructions for inspec- 
tion and testing of locomotives and tenders and their 
appurtenances is as follows: The minimum width of the 
gangway between locomotive and tender, while standing 
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pms 


on straight track, shall be 16 inches. This rule makes 
no provision for how close the cab and tender can cowe 
together while passing through or standing on a curve. 
What would limit this distance on a majority of steam 
locomotives would be the cab handles or handholds whic! 
are attached to the back corners of the cab. These hand- 
holds should have a minimum clearance of 2 inches 
under all conditions in order to comply with the Safety 
Appliance Standards for Steam Locomotives. Itis often 
necessary to offset the cab handholds in order to main- 
tain sufficient clearance between the handhold and the 
tender deck and the tender sill steps, when the loco- 
motive is passing through a curve or crossover, due to the 
limited gangway between the cab and tender. 


Machining 
Valve Crossheads 


An improved method of machining the four outside sur- 
faces of locomotive valve crossheads on a hydraulic. 
open-side, double-head planer at the Paducah, Ill. 
locomotive shop of the Illinois Central is shown in the 
illustrations. In making these crossheads, forged U- 
blocks of the proper size are first machined on the ends 
to the finish length, several pairs being machined at á 
time on a planer. The blocks are then drilled and 
reamed for the valve-stem fit which is done in one setting 
on a drill press, one crosshead at a time. The next opera- 
tion is machining the outside surfaces using a special 
jig, which enables a more accurate job to be done in 
less time than formerly. Two jigs on the planer table 
permit two crossheads to be machined simultaneously. 


Planing valve crossheads on special double-jig set-up at Paducah 
locomotive shop 
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Details of the valve crosshead planing jig which gives increased accuracy and production 


The jig, as shown in the drawing, consists of a sub- 
stantial holding stand, 4, bolted to the planer table and 
recessed on the upper surface to receive the flattened 
rectangular end of mandrel M which is bolted firmly to 
it by two 7%-in. studs and nuts. The mandrel proper is 
1% in. in diameter and machined with one 34-in. in 12- 
in. taper, corresponding to the valve-stem fit in the cross- 
head and a short taper end which bears in the outboard 
angle-bracket B, also bolted to the planer table. Bracket 

carries two pairs of set screws, one for use in leveling 
the cross head prior to machining and the other to hold 
the crosshead firmly against the taper fit on the mandrel. 

In operation, a crosshead is slipped over the mandrel 
up to the taper fit and the mandrel applied in the hold- 
ing block and outboard support. The crosshead is leveled 
with the two lower set screws and the two downward 
slanted set screws tightened against the crosshead to hold 
it against backing off the taper fit. 

With the crosshead in this position, the top and both 
Vertical outside surfaces are machined. With the mandrel 
remaining in place, the set screws are backed off and the 
crosshead loosened from the taper fit by driving down 
wedge W with light blows of a hand hammer. The 
crosshead is then revolved 180 deg., set screws re- 
tightened’ and the other side machined. During both of 

e machine operations, a sheet iron cover, C, is 
applied over the flattened end of mandrel, M, as a pro- 
tection against accidental marking or defacing of the 
Upper surface of the mandrel. 

_, Yn completion of the machining operations described, 
the inside surfaces of the valve crossheads are finished 
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on a planer, nine crossheads at a time. The taper pin 
holes are then being drilled and reamed on a horizontal 
boring mill. The 134-in. radius grease pockets are cut 
on a milling machine, two milling cutters being used at 
a time so that two pockets are cut at once. The keyway 
is drilled and finished to size, the %g-in. radius at the 
end of the stem fit being cut on a drill press with suit- 
able cutter. 

Alemite pockets and holes are drilled on a drill press 
and pockets are then tapped. After the operations men- 
tioned above, the crossheads are polished and bearing 
surfaces are flame hardened. 


Air Brake 
Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


540—Q.—Where is the equalizing piston valve portion 
located? A.—KEqualizing piston valve portion 75 is at- 
tached to the side of the filling piece portion by four cap 
screws. 

541—Q.—What ts it's function? A.—To control the 
rate of brake pipe reduction in First Service and Service 
positions of the brake valve handle. red 

542—Q.—How are the chambers above and below the 


417 


equalizing piston 77 connected? A.—The chamber above 
the piston is connected to the equalizing reservoir, and 
the chamber below the piston to the brake pipe. 

543—Q.—Explain the operation in Release and Run- 
ning positions. A.—In Release and Running positions of 
the brake valve handle both chambers charge equally so 
that the piston and its operating lever 79 are balanced 
and spring 83 holds equalizing discharge valve 82 seated, 
closing the brake valve exhaust. 

544—Q.—How is an automatic brake pipe reduction 
accomplished at a controlled rate, regardless of train 
length? A.—When the brake valve handle is moved to 


Service position, pressure above the piston and in the- 


equalizing reservoir is reduced through the preliminary 
exhaust port of the automatic brake valve. Brake pipe 
pressure in the lower chamber then raises the piston; 
operating lever 79 is carried with it, the short end of the 
lever rotating around pin 80 thereby engaging the collar 
and unseating equalizing discharge valve 82 past which 
brake pipe air escapes to the brake valve exhaust. When 
the brake pipe reduction equals that made in the equalizing 
reservoir the piston moves downward, permitting valve 
82 to close and terminating the brake pipe reduction. 
This feature thus accomplishes an automatic brake pipe 
reduction at a controlled rate regardless of train length. 

545—Q.—In this position, does the engineman reduce 
the brake pipe pressure? A.—No. The engineman makes 
the desired reduction in equalizing reservoir pressure and 
the equalizing portion automatically reduces the brake 
pipe pressure a corresponding amount. 

546—Q.—How is the pressure above the equalizing 
piston reduced in First Service? A.—In First Service the 
pressure above the piston is reduced at a controlled rate 
into the reduction limiting reservoir. 


547—Q.—W hat is the position of the maintaining valve 
87 at this time? A.—The maintaining valve is closed, be- 
ing held on the seat by spring 88. 


548—Q.—To what is the chamber beneath the piston 
connected? A.—To feed valve pressure through the 
rotary valve. 


549—Q.—Describe the uniform brake pipe reduction 
feature for long trains. A.—If brake pipe pressure reduc- 
tion occurs at a faster rate than equalizing reservoir re- 
duction, the higher equalizing reservoir pressure above 
the piston moves the latter downward into contact with 
the spring backed stop 89 at the end of the piston stem, 
depressing operating lever 79 and unseating maintaining 
valve 87. Sufficient feed valve air is supplied past the 
valve to limit the rate of brake pipe reduction to that of 
the controlled equalizing reservoir reduction. This is the 
uniform brake pipe reduction feature for long trains. 


550—Q.—In the event that during recharge of the 
brakes, equalizing reservoir pressure exceeds brake pres- 
sure, what happens? A.—During recharge of the brakes 
should the equalizing reservoir pressure exceed brake pipe 
pressure by approximately 2 lb., the resistance of both 
maintaining valve and piston stop springs (88 and 90) is 
overcome and piston 77 moves to its lower position, un- 
covering ports in the piston bushing leading to the brake 
pipe chamber. This allows the excessive equalizing reser- 
voir pressures to be reduced by air flowing into the brake 
pipe until the pressures equalize. 

551—Q.—Where is the First Service cock portion lo- 
cated and what is it used for? A—The First Service 
cock portion 41 attached to the side of the filling piece por- 
tion 25 with two cap screws 51 is used for cutting out the 
Fist Service feature when desired. 

552—Q.--What does it consist of? A.—First Service 
cock portion consists of the body 47, cock key 42, spring 
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453, nandle 45, ball check 46, check valve 47 and check 
valve spring 48. 

553—Q.—How does the cock key operate? A.—Cock 
key 42 cuts in the First Service feature when the handle 
is turned to the position marked In and cuts out the First 
Service feature when the handle is in the position marked 

554—Q.—With the First Service feature cut out, and 
a reduction on top of a safety control application is desired, 
how is this accomplished? A.—Ball check 46 and check 
valve 47 provide the means of reducing the limiting reser- 
voir pressure when such a reduction is desired. 

555—Q.—Where is the pipe bracket portion located 
and what is its purpose? A.—The pipe bracket portion 2 
attached to the filling piece portion is used for connecting 
all pipes to the brake valve. Most of the pipe connections 
are made to the pipe bracket face beneath the floor sheet 
by means of Wabcotite fittings. 


Lubricator 
Testing Apparatus 


All types of mechanical lubricators as well as feedwater 
pump lubricators and main air-pump lubricators are 
tested on a rig designed and constructed by the Reading 
shop forces at the Reading, Pa., shops. Mechanical 


lubricators are driven by a 440-volt a.c. motor of 1 hp. 
through suitable belts and linkages. 


Other lubricators 


The bench for testing lubricators with a six-feed mechanical lubricator 

being tested—The mechanical counter is shown just to the right of the 

lubricator—The gauge at the upper right is the 160-lb. gauge for 
testing air-pump lubricators 


are operated by air impulses or steam, depending upon 
which medium is employed to actuate them in service. 
Oil delivery’is measured in eight 100-cc. glass burettes, 
while the number of strokes is noted by a mechanical 
counter. Eight 1,000-Ib. per sq. in. gauges are mounted 
near the eight burettes for checking and setting the dis- 
charge rates and pressures of the individual feeds. 

The feeds on the mechanical lubricators are ‘adjusted 
and the discharge pressures set at 350 Ib. per sq. in. at 
Class 3 and Class 5 repairs. The feed discharges are 
connected to the 1,000-lb. gauges through flexible tubing, 
and the drive shaft is connected to the operating linkage. 
One end of a piece of tough twine is fastened to the 
lubricator drive shaft and the other end to the mechan- 
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ical counter. The motor is started and each individual 
feed regulated for pressure and rate of flow. 

Main air-pump lubricators are checked for capacity 
and to see that they operate satisfactorily on an air pres- 
sure not exceeding 30 Ib. per sq. in. To attain the nec- 
essary air impulses a rotary valve is used in conjunction 
with a C-6 or C-8 feed valve from a locomotive air- 
brake system. The air is reduced by this feed valve to 
less than 30 Ib. per sq. in. in the reservoir, after which 
it passes to a rotary valve having one inlet and one ex- 
haust port. 

To create air impulses similar to those generated by 
the air pump in service, the valve is belt driven by the 
electric motor at a speed equivalent to 100 strokes per 
minute. This speed is checked by the mechanical counter 
which, for this test, is operated by a small air cylinder 
acting through a lever connection to the counter. One 
of the two 160-lb. per sq. in. gauges is mounted on the 
low pressure side of the feed valve to check the opera- 
tion of the pump to see that it operates satisfactorily on 
less than 30-lb. per sq. in.. pressure. The other 160-Ib. 
gauge is used in testing the feedwater pump lubricators to 
measure the steam pressure. 


Locomotive Boiler 
‘Questions and Answers 
By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Ash-Pan Flushers 

Q.—On our Pacific-type locomotives the side wings of the 
ash pan incline slightly for a distance of about 2%4 to 3 ft. and 
fail to clean themselves of ashes en route. We contemplate 
applying ash-pan flushers to these engines and would appreciate 
any data you may have on them.—M. L. 


A.—There are various methods of applying ash-pan 


—-—— 


Vet 


%4 Pipe 


= 


Above: Application of ash pan flusher where nozzle spreaders are 
substituted for slotted holes in the pipe—Below: Detail of the nozzle 


flushers to locomotives, the method of application being 
determined to a great extent by the design of the ash 
pan and the grates on the locomotive to which the flusher 
is to be applied. An ash-pan flusher generally consists 
of two pipes, one on each side of the ash pan with suit- 
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Locate Pipe so as not to restrict 
Air Opening between Pan and Mud Ring 


al Pipe so that Jet of Water 
ill strike Pan at this Point 


ir 


Above: a cross section of the application of the slotted pipe— 
Below: Detail of the slot in the pipe 


able openings or nozzles for flushing the pan. Hot water 
is taken from the firebox 24 to 30 in. above the firebox 
ring using a quick-acting valve operated by a lever from 
the cab. The flusher pipes are located on either the in- 


Nozzle 


15 Plate welded i Ash Pan 
after Nozzle is in Place 


Woles in Pan 
for Nozzles 


z 


=e 
How the flusher pipe may be located outside of the ash pan 


side or outside of the ash pan and run the entire length 
of the pan where necessary. Here are three typical ap- 
plications. 

One type has the pipe located inside of the ash pan and 
uses a series of slots in the pipe for flushing the pan. 
This is the simplest form of application and should be 
used only where there is an ample air opening between 
the firebox ring and the ash pan. The pipe on the second 
type is located inside the ash pan in the same manner 
but nozzle spreaders are used in place of the slotted holes 
in the pipe. With the use of the nozzles a better distri- 
bution of the water for flushing the pan can be obtained. 
The third type has the flusher pipe located outside of the 
ash pan, with the nozzles passing through the pan. This 
arrangement does not restrict the air opening. The nozzle 
illustrated is designed to act as a spreader while also 
directing the force of the stream against the ash-pan 
sheet, washing it effectively, and is particularly effective 
where large amounts of ashes have to be moved down the 
sheet. 

The spacing of the slots or nozzles is best determined 
by making a trial application. The size of the pipe is 
determined by the number of nozzles used. 
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Air Hose Reclamation 


A srraicut line assembly is used at the Reading, Pa., 
shops of the Reading for reclaiming air-hose couplings 
and nipples, and for returning the used rubber hose 
to the factory as scrap rubber. The line is approxi- 
mately 40 ft. long and the entire assemblage requires 
an area of about 40 ft. x 20 ft. The following opera- 
tions are performed in sequence and as the couplings 
pass through the line: 

1. The clamp bolt is cut and the clamp opened. 

2. Both end fittings are removed simultaneously. 

3. A small, permanently mounted air motor reams 

the coupler set. 

4. Couplings are assorted, gaged, repaired, air-tested 

for leakage at 100-Ib. per sq. in., grooves cleaned 

and new gaskets applied. 

. Clamps are checked for cracks and straightened 
for reapplication if no cracks exist. 

. Both end couplings are applied to a section of 
new hose. 

. The repaired clamps are then located at the proper 
position on the hose and the bolt and nut applied 
through a power-driven flexible spindle. 

The first step in the sequence of operations is the 
cutting of the clamp bolt to save the time that would 
otherwise be expended in unscrewing the nut, which 
it frequently frozen to the bolt with rust. The use of 
the vertically mounted, power-operated shears enables 
the workman to complete the removal of the clamp 


un 
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Device for testing the tightness of the connection between couplings 


assembly in a matter of seconds. The hose is held 
firmly with both hands and the bolt inserted between 
the blades of the shears. Depressing the foot pedal 
operates a rotary valve to admit air to the power 
cylinder, moving the piston and closing the shears on 
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Seats fittings are reamed on this permanently mounted air motor 


the bolt through a system of levers. Upon completion 
of cutting the bolt the foot pedal is released, permitting 
the air to be discharged from the cylinder. A spring 
on the top of the piston returns the entire mechanism 
to the starting position. 

The power supply_for the bolt-cutting device is com- 
pressed air at 110 Ib. per sq. in. acting within an 8-in. 
air cylinder. The cylinder, the foot pedal and rotary 
valve, the shears, and the fixed pivot for the operating 
linkages are bolted to 3-in. by 4-in. angle irons which 
are fastened to the bench and form the main supports. 
The piston rod is connected by a clevis to the operating 
linkages which transmit the force to the movable blade 
of the shears through a keyed shaft. The linkages 
were constructed from 1%4-in. by 2-in, sections of scrap 
material. The lengths and pivot points were so de- 
signed as to give an overall leverage of approximately 
10 to 1. 

After the bolt and clamp have been removed, the 
hose assembly is inserted into the coupling remover, 
the main parts of which are four castings, three air 
cylinders, and suitable operating and control mech- 
anisms. Two of the four castings serve as a chuck to 
grip the hose itself and are ribbed to provide a firm 
hold on the hose. One has a fixed mounting and the other 
moves transversely with respect to the bench. It is 
power-operated by an air cylinder located under the 
bench. The movement of the movable casting is at- 
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tained by a lever system and controlled by a foot-oper- 
ated rotary valve. 

The two end castings move lengthwise through a di- 
rect connection with the piston rods of the two operat- 
ing cylinders. They are each one-piece castings, sym- 
metrically ribbed on the sides to engage the protruding 
flange of the respective coupling. A foot pedal, separate 
from that used to operate the gripping castings, actuates 
a separate rotary valve to admit air to the cylinders for 


Apparatus for applying reconditioned fittings to new rubber hoses. 
Different sized chucks are used for clamping the varied sizes of hoses 


pulling the couplings loose from the hose. As the 
couplings are broken loose they fall through the open 
bottoms of the castings into two collecting cans, one 
located at each end of the puller, for each type of fitting. 

The three cylinders employed to operate the coupling 
remover were former 8-in. air brake cylinders. The 
two that pull the coupling loose had their stroke reduced 
to 7 in. The transverse cylinder was adapted for hold- 
ing the hose by laying out the linkage to give the re- 
quired leverage for the proper-length movement. All 
cylinders are double acting, and remain in the last- 
attained position until further actuated by the operator. 
The two coupling-puller cylinders are simultaneously ac- 
tuated by their rotary valve. Independent operation of 
either pulling cylinder may be had by the use of the cut- 
out cocks installed on each cylinder. 

The used rubber hoses are placed in the binding ma- 
chine until about fifty have accumulated. The group 
is then compressed into a bundle and bound with twine 
while under compression for shipment to the factory as 
scrap rubber. 

The hose binder is located on a separate mounting. 
The base is a section of 12-in. channel iron; the four legs 
are 3-in. brake beam channels welded to the base. Scrap 
tool steel, 114 in. square, was used for the binder itself to 
prevent springing or a permanent set. The tool steel 
was formed into an overall shape approximating that of 
an ellipse. There are two halves, which overlap each 
other by about two inches on the top sections and six 
or eight inches on the bottom rungs. The half of the 
binder away from the cylinder is bolted to the stand 
through a \4-in. thick piece of steel angle reinforced by 
a 1⁄4-in. plate welded to the angle to form a triangular 
support. 

The movable portion of the binding section slides along 
the base. It is prevented from lifting or from becoming 
overly tight by a shoulder bolt and washer which fit into 
a slot in the channel-iron base. The movement of this 
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portion is attained through direct connection to the pis- 
ton rod of the operating cylinder. Control of this 8-in. 
by 10-in. cylinder is by a throttle-operated rotary valve. 
Air may be admitted to either side of the piston to effect 
operating or closing of the binder as desired. 

The next step for the couplings that were deposited in 
the cans by the coupling remover is the reaming of the 
seat with a small foot-pedal-operated air motor mounted 
on the bench. Following the reaming of the seat, rough 
spots are hand filed and the couplings are assorted and 
gauged. Those that require minor repairs are fixed. 
Before being applied to new hoses, all couplings are 
tested under water with an air pressure of 100 Ib. per 
sq. in. 

To make this test, the reconditioned coupling is con- 
nected to a blanked-off dummy coupling. A small bolt 
on the dummy is used to apply the force necessary to 
seal the coupling against the rubber gasket of the 
dummy. With this fixture applied to block the air that 
would normally flow through the opening when the 
couplings are connected between cars, the air pressure is 
applied by a hand-operated air cock. The two-coupling 
assembly is,immersed in the vat of water by raising an 
external handle that is connected to the assembly and is 
pivoted on the top of one side of the vat. Any leakage 
is noted by the appearance of bubbles in the water. 

The couplings that have been repaired and tested, and 
clamps that were straightened after having been found 
to contain no cracks, are applied to new lengths of rub- 
ber hose. The operation is performed in a device 
roughly similar to that for removing the fittings from 
the old hoses. The hose is held between two castings. 
In this case, however, the shape of the cross section of 
the two castings when fitting snugly together is that of 
a square from the center of which a circular section has 
been removed. Different-sized castings are used for 


different-sized hoses. 

The chuck operating mechanism for power-gripping 
the hose is the same as the one constructed for the 
coupling-remover assembly and comprises a foot pedal 
and rotary valve, an air cylinder, and a suitable con- 


Construction of the bolt tightener used for tightening the clamp bolt, 
the final step in the assembly line reclamation 


necting linkage. To force the two types of end fittings 
into the hose, two different-shaped connections are ap- 
plied to the two piston-rod extensions. Both connec- 
tions are fastened by packing-gland nuts to permit their 
being easily changed to accommodate fittings of differ- 
ent-sized hoses. The extension for the coupling that 
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connects the train line between the cars has a shape 
similar to that of a mating coupling to give a steady 
support to the coupling while it is being guided by hand 
into the hose. 

The operation of the fitting applicator, like its con- 
struction, is much the same as the fitting-removal as- 
semblage. The transverse-motion foot pedal is depressed 
to grip the hose in the chuck. After both inside ends of 
the hose are coated with rubber cement or Armstrong 
linoleum cement, the second foot pedal is depressed to 
operate the two cylinders in unison. The two pistons 


move toward each other and force the two fittings se- 
curely into the hose, their entrance being guided by the 
internal round surface of the chuck. 

The final operation in the reclamation of air hoses is 
the tightening of the bolt on the clamps. 


When the 


The binder compresses groups of scrap rubber hose for bundling and 
shipment 


clamps are located in their proper position, the nut is 
held opposite one opening and the bolt inserted through 
the opposite hole. Tightening of the clamp is done by 
turning the bolt into the nut with a power driven screw 
driver. 

Power to operate the clamp tightener is supplied by a 
Y,-hp. electric motor driving the bolt turner through a 
double-reduction pulley system. The motor runs con- 
tinuously while the clamps are being tightened. The 
bolt turner and its socket wrench are engaged as neces- 
sary to tighten the bolts by raising the top pulley into 
contact with the driving belt. This is done by a foot 


Cutting the clamp bolt is the first step in the reclamation of the air hoses 
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used to remove both end couplings simultaneous:y 


Apparatus 


lever mounted on a length of 34-in. pipe which is bent 
into the shape of an automobile crank. It is pivoted at 
a point about two-thirds of its length from the foot pedal. 
Depressing the foot pedal results, therefore, in lifting 
the driving pulley about half the distance the pedal is 
lowered. While being raised the pulley is kept in line 
with the belt by an arrangement that functions in the 
manner of a locomotive crosshead and guide. A 1%-in. 
diameter shaft is connected to the end of the 34-in. pipe 
opposite the foot pedal. Two keys prevent rotation of 
this shaft and restrain it to true vertical motion. The 
pulley is raised and lowered with the shaft through a 
U-shaped mounting which connects to the shaft and 
which supports the pulley in bearings in the sides. An 
adjustable clamp bolted to the shaft limits the maximum 
height to which the shaft may be raised by contacting 
a stop on the frame. In this way the tension of the 
belt, and consequently the friction between it and the 
pulley, is limited to the point where slippage will occur 
before enough torque develops to strip the threads. 

The shaft of the pulley drives the bolt turner through 
a flexible shaft splined to permit telescoping. Near the 
driving end it passes through a leather-lined eyelet rest. 
Beyond the eyelet is an aluminum handle within which 
the socket revolves. The handle does not turn, but 
serves as a guide to the socket in contacting the bolt 
head. 


Coupler Knuckle 
And Lock Standards 


In a circular letter, dated July 2, the secretary of the 
A.A.R. Mechanical Division stated that the General. 
Coupler, and Arbitration committees have concurred in 
the addition of thé following note under Par. (c-1) of 
Interchange Rule 3. 

“Note.—Effective July 1, 1947, the E-50 coupler 
knuckle and E-40 coupler lock in high tensile steel, nor- 
malized and tempered, became the standard for the Type 
E coupler. However, to permit the use of couplers 
equipped with former standard Grade-B steel knuckles 
and locks which were purchased and manufactured prior 
to the above date for use on new cars (the construction 
of which has been unavoidably delayed), such couplers 
may be applied to new cars outshopped prior to January 
1, 1948.” 


Protect Car Wheels While Being Painted 


The Arbitration Committee also reported receiving ad- 
ditional complaints of difficulty being experienced in 
properly controlling cars (especially when loaded) 
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through car retarder devices in cases where the wheels 
have been newly painted. 

This subject was before the committee at a recent 
meeting and it was ruled that damage to car due to 
inability properly to control them when moving through 
a retarder device on account of rims of the wheels having 
been newly painted, where no failure of the retarder itself 
or mishandling of equipment as a result of incorrect in- 
formation being furnished to retarder operator is in- 
volved, should be the responsibility of the car owner pro- 
viding a Rule 44 combination is not reached. 

The committee instructed the secretary to direct atten- 
tion to this matter again and to suggest that arrange- 
ments be made to protect both outside and inside surfaces 
of wheel rims by metal shields or other device while 
painting operations are in progress. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Joint Evidence 
Per Rule 12 Is Final 


e 

About July 1, 1944, an EORX car was damaged in an 
accident on the tracks of the Terminal Railroad Asso- 
ciation of St. Louis. The car was repaired and billed 
empty to the car owner, the Cities Service Oil Company, 
at Ponca City, Oklahoma. The car owner submitted a 
joint inspection form, dated September 14, 1944, to the 
Terminal Railroad Association of St. Louis and re- 
quested a defect card for a tank head improperly straight- 
ened and a center sill improperly spliced. The joint 
inspection form carried the following notation, “The 
inside splice plate was omitted and the sill fracture was 
not welded as required by Interchange Rule 22.” Claim- 
ing the repairs were properly made the Terminal Asso- 
ciation of St. Louis refused to issue a defect card. It 
stated further that the notation was not on the joint in- 
spection form when the form was originally prepared 
and signed by an Atchison, Topeka & Santa Fe inspec- 
tor at Ponca City. The Cities Service Oil Company 
maintained that the joint inspection certificate should be 
considered final evidence that the repairs were not prop- 
erly made. 

In a decision rendered November 7, 1946, the Arbitra- 
tion Committee said, “Joint evidence obtained per Rule 
12 is final. The contention of the car owner is sus- 
tained.” In a notation to the decision the committee 
said that an investigation developed the fact that the 
statement added to the joint evidence was incorporated 
in the document after an actual subsequent joint inspec- 
tion was made by the signers of the original form. Case 
1819, Cities Service Oil Company versus Terminal Rail- 
road Association of St. Louts. 


Repair Record Not Made 
Incorrect by Repair Card 


On November 12, 1944, the Chesapeake & Ohio applied 
two second-hand Miner A-2-XB draft gears to the A and 
B ends of Charleston & West Carolina car 8218. On 
August 25, 1945, the Chicago & North.Western removed 
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the draft gear at the B end because the casing was 
broken and showed the gear to be a Peerless H-1. The 
W. & W. C. maintained that the repair card of the 
C. & N. W. acted as joint evidence per Rule 90 that 
a Miner draft gear was not applied by the C. & O. as 
the car had not been on home rails between the two 
dates and no other repair cards had been received 
covering an exchange of draft gears. The C. & O. 
claimed that in the interval of nine months and 13 days 
the draft gears could have been changed and no billing 
repair card furnished the car owner. It also stated that 
it is not reasonable to assume that the C. & O. repair 
forces could not distinguish correctly between the Miner 
and Peerless draft gears. 

In a decision rendered November 7, 1946, the Arbi- 
tration Committee said, “The principle of Decision 1806 
applies. The contention of the Chesapeake & Ohio is 
sustained.” Case 1820, Charleston & West Carolina 
versus Chesapeake & Ohio. 


Truck Side Frames 

Not Standard to Car 

The Union Pacific applied two new U-type side frames 
under Atlantic Coast Line car 76663 at Council Bluffs, 
Ia., on March 23, 1945 because the ones replaced were 
broken. The A. C. L. removed these side frames on 
June 29, 1945, after securing joint evidence showing 
them to be cast with 137g-in. column guides and 
17%-in. deep, the column guides being built up to 
12%-in. with plates on each side welded into place. 
Claiming the truck sides were neither A. A. R. standard 
nor standard to the car and were unsafe and unservice- 
able because of the shims being welded on the inside of 
the column guides and also because the depth was 
17%-in. instead of 16 in., the A. C. L. requested a 
defect card from the U. P. The latter contended that 
the side frames met the A. A. R. 1938 specifications 
and that Rule 23 permits the welding of the wear plates 
on the side frames without heat treatment. The U. P. 
contended further that the narrow bolster and column 
guides standard to A. C. L. car 76663 requiring a side 
frame with bolster opening 1214 in. wide and lugs 5 in. 
wide are not A. A. R. standard dimensions. 

In a decision rendered November 7, 1946, the Arbi- 
tration Committee said, “The evidence indicates that 
the requirements of Rule 17(0) were not violated. The 
claim of car owner is not sustained.” Case 1821, Atlantic 
Coast Line versus Union Pacific. 


Charges for Renewing 

Inoperative Hand Brake 

The Delaware & Hudson applied a geared hand brake 
to Atlantic Coast Line car 94347 at Binghamton, N. Y.. 
on November 30, 1945, because the hand brake removed 
was inoperative. Upon advisement that the defective 
hand brake, after dismantling at the D. & H.’s Oneonta 
shops, was found to be inoperative because the brake 
was dry and corroded, the A. C. L. requested that the 
charges be confined to Item 25-A of Rule 107 to cover 
cleaning and lubrication and not $19.35, including a 
credit of $0.50, as billed by the D. & H. The latter 
contended that it is not mandatory to apply the charge 
set forth in Item 25-A when work performed is not 
in conformity therewith. The D. & H. felt justified in 
renewing rather than repairing the hand brake and be- 
lieved the circumstances paralleled Arbitration Case 1551 
in which the decision was rendered that railroads may 
use their judgment in repairing or renewing defective 
parts, particularly at outlying points where repair facili- 
ties are limited and prompt dispatching is of primary 
concern. It called attention to the fact that four man 
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hours were required to recondition the brake at Oneonta. 

In a decision rendered -November 7, 1946, the Arbi- 
tration Committee said, “The handling of this case by 
the repairing line was in accordance with the rules. The 
contention of the Delaware & Hudson is sustained.” 
Case 22, Atlantic Coast Line versus Delaware & Hudson. 


Condition of Removed 
Wheel Must Be Reported 


The Chicago, Rock Island & Pacific removed a pair of 
one-wear wrought-steel wheels from Pacific Fruit Ex- 
press car 60061 on June 26, 1945, allowing scrap credit 
for one wheel. On their repair card this wheel was 
shown as “Too low to turn.” The Pacific Fruit Express 
requested the C. R. I. & P. to show on their billing 
repair card the over-all thickness of tread before turning 
and the service metal remaining after turning. As the 
C. R. I. & P. refused to submit these dimensions the 
P. F. E. contended that there was no record for basing 
the C. R. I. & P.’s credit for scrap only since the in- 
formation required in Section (i) (1), Rule 98, was 
not furnished. The C. R. I. & P. claimed that the pro- 
visions shown in this rule refer to one-wear wrought- 
steel wheels which are turned and obviously not to 
wheels too low to turn and not turned but scrapped. 

In a decision rendered April 10, 1947, the Arbitration 
Committee said, “The information required by note fol- 
lowing Paragraph (1) of Section (i), Rule 98, was not 
shown on wheel and axle billing repair card. There- 
fore, credit on basis of second-hand value, less 1.4 hours 
for cost of turning both wheels, is proper. The con- 
tention of car owner is sustained.” Case 1823, Pacific 
Fruit Express versus Chicago, Rock Island & Pacific. 


Overhauling 
Air Brake Valves 


Air brake valves are dismantled and overhauled quickly 
and efficiently in a compact layout at the Reading, Pa., 
shops of the Reading. The major features contributing 
to this fast repair are the methods of using power oper- 
ated portable tools, the design of the work bench, and the 
method of transporting dismantled brake valves. 

An air-motor-driven impact wrench is used for dis- 
mantling a total of 16 portions, or eight service and eight 
emergency sections. The 16 sections are placed upon the 
steel table and held in place by 3-in. by 1-in. metal strips 
which outline each section and prevent turning while the 
wrench is in operation. All nuts or bolts of one size are 
iemoved before the socket is changed to remove a different 


The cart for transmitting the dismantled brake valves from the 
dismantling table to the repair man 
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The work table is roomy enough to accommodate all 
dismantled sections 


The work bench showing eight emergency and eight service portions 
being held in place by the 34-in. by l-in. metal strips 


size nut or bolt. The entire dismantling operation for th 
eight service and eight emergency sections requires 3 
average of about 14 min. 

After the brake valves are completely dismantled, the} 
are placed in four-wheel carts which run on two 1240 
gauge rails set about 3 ft. above the floor. The carts art 
sent around on these rails to one of several assembly me 
for gauge checking and assembling. The rails are “ 
located as to pass close to anyone connected with work 
on these valves. The cars are constructed to hold o% 
service and one emergency portion of either P, K. o 
AB brakes. 
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After all necessary work has been completed on the 
valves they are reassembled and tested on a standard 
Westinghouse Air Brake Company test rack. Following 
the test they are loaded into AB shipping containers and 
returned to the point from which they were sent. 


Economical Heat for 
Railroad Shop Operations 


By F. €. Hasse* 


New Oxweld oxy-acetylene multiflame heating heads 
provide an almost instantaneous source of heat for an- 


nealing, forming, straightening, and other heating opera- - 


tions in railroad shops. Supplies of oxygen and acetylene 
are usually available at all points in the shop. The 


* Vice-president, Oxweld Railroad Service Company, Chicago. 


Fig. 1—This 6%-in. by 6-in. locomotive frame section was heated to 
æ temperature of 1,400 deg. F. in about 18 min. by two multiflame 
oxy-acetylene heating heads 


operator needs only to attach a multiflame heating head 
to a standard welding blowpipe. 

These heads are economical to use because the heat 
can easily be restricted to any desired area. Surface 
and center temperatures can be held to a required mini- 
mum and the operation can be interrupted instantly to 
check temperatures. Another advantage of this method 


Fig. 3—Close-up of multiflame heating heads both being applied to 
one side of the truck frame shown in Fig. 2 


of heating is that the rate of heating and cooling can 
be easily controlled. ` 

The heads have a working face 13% in. in diameter 
with 24 orifices or flame ports. An extension tube 
can be added to the blowpipe to help keep the operator 
away from the heat. 

In Fig. 1 a cast-steel locomotive frame that was re- 
paired by electric-arc welding is being stress-relieved. 
The heat is supplied by a multiflame heating head. At 
the point where the weld was made and where the 
stress relieving heat was applied the frame had a cross 
section of 6% in. by 6 in. A section 8 in. long was 
heated to 1,400 deg. F. in about 18 min. To insure 


Fig. 2—The two operators are heating both sides of this bent truck frame prior to straightening with the pull jacks seen on two corners 
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Fig. 4—Diaphragm plates ¥% in. thick are heated for press forming 


that the area was brought to the correct temperature, a 
temperature-indicating pellet melting at 1,400 deg. F. 
was placed on the area. A temperature-indicating pellet 
is very simple to use with multiflame heads because the 
pellets can be placed in position at any time during the 
heating period. Exposure of the pellets to the direct 
flames of the heat source can easily be avoided. 

A passenger car truck frame is being straightened 
with multiflame heads in Figs. 2 and 3. After the frame 
is placed on horses pull jacks are fastened at the corners. 
Sections about 2 ft. long on both sides of the frame are 


5—The diaphragm plate after press forming 


Fig. 
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heated. The mid frame areas were heated to 1,400 
deg. F. in about 12 min., and then the turnbuckles were 
tightened to pull the frame to correct alignment. 

The use of the multiflame heads for forming operations 
is shown in Figs. 4 and 5. Locomotive diaphragm 
plates 34 in. thick are punched with two 4-in. holes and 
rolled, and the edges of the siphon holes are then flanged, 
Fig. 4 shows the area around the hole being heated 
as the plate rests immediately under the die of a 300-to 
press. The flange is easily formed by the press after 
heat is applied for five min. Before these special heatin 
heads were used, it was necessary to heat the entire 
plate, form the flange, and then re-form the plate to 
correct shape. With the localized heat of the multifame 
heads, it is easier to maintain the correct radius in the 
rolled plates. This heating method is also used to heat 
the larger inside throat sheet locally for the same type 
of flanging operation. 

A test of the heating efficiency of multiflame Oxy- 
acetylene blowpipe as compared to a charcoal furnace 
was recently made in the shops of one of the railroads. 


The comparison tests were made by heating a test bille |’ 
A hole 16-in. long and 1 in}: 


6 in. by 6 in. by 32 in. 


Fig. 6—The diaphragm and inside throat sheets after they were welded 
into the boiler—The flanged siphon holes were all formed after heat- 
ing by the multiflame head 


in diameter was drilled in the center of the billet and a 
thermo-couple connected to a standard pyrometer was 
inserted. The test billet was heated to 1,500 deg. F 
surface temperature and 1,400 deg. F. center temperaturi 
in 25 min. by two multiflame oxy-acetylene heating heads 
Under conditions as nearly identical as possible, a char- 
coal furnace took 118 min., or almost five times as long 
to heat the billet to 1,500 deg. F. center temperature. 
It was not possible to take surface temperatures on the 
charcoal-heated billet because it was covered with burning 
charcoal. 
The cooling rates of the test billets are also interesting 
Because the heating is localized, the cooler metal has a 
quenching effect. The billet heated by oxy-acetylene 
multiflame heads colled from 1,600 deg. F. to 400 deg. F 
in 105 min. The cooling time for the charcoal-heated 
billet was 149 min. for the same drop in temperature. 
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ELECTRICAL SECTION 


Power for Passenger Cars 


| Execrricat power requirements in modern railroad pas- 


= senger cars are growing to such an extent that new 
methods must be devised to supply these needs. While 
the axle-generator system has provided great flexibility 
_ since early installations when electrically equipped cars 
were required to operate in trains with other cars not 
provided with a power supply, the increased capacity 


. necessary for present-day loads is using valuable locomo- 


tive drawbar pull. In a fifteen-car train operating on a 
ruling one-per cent grade, locomotive tractive force suffi- 
cient to draw an extra car is being used to provide electric 
power alone. 


Alternating Current Power 


Alternating-current power supplied from a separate 
prime mover at the head end or from individual units in 
each of the cars results in better schedules, extra cars, or 
reduced necessary locomotive capacity. A.c. systems also 
make possible the most efficient use, from an operating 
and mainten ance standpoint, of sealed-in-refrigerant com- 
pressor motors used with air conditioning and water 
coolers; for application of Precipitrons to secure clean 
air; and for the application of many a.c. auxiliaries to 
railroad pas senger cars that are now used in the home; 
ac. devices that have the benefit of intensive research 
work and mass production. 

In discussing a.c. power supply, it seems advisable to 
cover briefly power supplies in general. These can be 
segregated into three general systems as follows: 

1. Axle-driven generator systems. 

2. Individual engine-driven power-plant units, one on 

each car. 

3. Head-end power supply. 


Axle-Driven Generator Systems 


Axle generators have been used for many years in con- 
nection with the supplying of power for railroad passen- 


“ ger cars, at either 32 or 64 volts d.c. 


Bearing in mind that the modern railroad passenger car 
must have all of the latest up-to-date electrical conven- 
iences, thereby requiring a power load greatly in excess 
of that of only a few years ago, consideration must be 
given to the generator capacity and the battery voltage 
to be used. 

In the past, 32 volts d.c. has been the standard. Two 


‘or three railroads, recognizing the increased railroad 


requirements that have already been imposed and the 
further increases to follow, have selected a 64-volt 
battery. One railroad has standardized on 110 volts. 

A point has been reached where the current require- 
ments at 32 volts may average as high as 600 amperes, 
with peak loads of approximately 1,000 amperes. Under 
such conditions, the advantages for increased battery 
voltage above 32 volts far out-weigh the disadvantages 
ot higher battery cost and maintenance. 


* Assistant to sales manager, Transportation and Generator Division, 
Westinghouse Electric Corp., East Pittsburgh, Pa. 
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By A. J. Manson* 


A comparison of the merits of axle 
generators, prime movers for individ- 
ual cars and head-end systems for 
supplying the electrical power re-- 
quirements of passenger-train cars 


The advantages to be gained by the higher voltage can 
be summed up: 

(a) Ampere capacity of all electrical apparatus includ- 
ing control and wiring is reduced in proportion to the 
increase in voltage. Moreover, the efficiency is improved 
due to a reduction in I?R losses. 

(b) Smaller size of battery-tray units. 

(c) Yard charging equipment more efficient because 
of the lower charging current required. 

The total connected load for a modern railroad passen- 
ger car which governs the choice of generator size can 
be determined approximately from the following typical 
data : 


Approximate 
Character of load 


ilowatts 


Air conditioning o. case aeann cece eee 14.00 
8 tons at 1.75 kw. per ton 
(including evaporator fan) 
Miscellaneous auxiliaries .........0....0- 0.2.20 e eee 70 
Precipitron (100 watts) 
Water cooler (200 w atts) 
Fans (400 watts) 
Battery charging isasi dace PE AARAA Ga Fi Aw cea sera eal 9.00 
Gigbting: se esits dite Ses Grakia is SAG Bei See tus neg 3.00 
Total 26.70 
~N 
Light 
Tox Fans 
Rumps 


Lamp Regulator 


Compressor 


Air Conditioning 


Wayside Power 
Connection. 


Fig. 1—Axle-generator power system—prior standard 


427 


With such a connected load, the generator should have 
a normal capacity of 20 to 22 kw. with a liberal overload 
capacity, and should be designed for approximately 4,000 
r.p.m. so as to meet future car speeds that may be in 
excess of 100 miles per hour. 

In the older, axle-driven generator systems, the genera- 
tor is driven from the car axle through a mechanical or 
belt drive. The schematic electrical diagram for this sys- 
tem is shown in Fig. 1. Energy is supplied for charging 
the car storage battery, for operating the air-conditioning 
compressor motor, and for other auxiliaries including car 
lights. The lighting circuit is connected through a lamp 
regulator to obtain suitable voltage regulation at various 
car speeds. At low car speeds, the voltage of the generator 
is below that of the battery so that a magnetically oper- 
ated switch is used to disconnect the generator from the 
battery until such time as the generator voltage is ample. 
At such low speeds and at standstill, the battery provides 
the energy for operating the air-conditioning motors, 
lights, and other auxiliaries. Obviously, this arrangement 
means a substantial size of battery as well as careful main- 
tenance to keep the battery in operating condition. The 
connection to wayside power is obtained by mounting a 
220-volt, three-phase, a.c. motor which drives the air-con- 
ditioning compressor. 

A limited amount of a.c. power for fluorescent lighting, 
Precipitron, water coolers, and conventional outlets for 
connecting commercial units may be obtained from a small 
motor alternator, preferably 4 kw. in capacity, the motor 
end of which takes its power from the battery. It would 
be difficult to produce alternating current simply from 
directly driven axle generators, the speed of which must 
vary with the wide ranges in speed of a railway passen- 
ger car. Since no suitable, constant-speed drive is avail- 
able and operation of air conditioning, lighting, water 
coolers, and other auxiliaries must continue while at 
pe aaa a storage battery is required if axle power is 
used. 

An improvement over the original system shown in 
Fig. 1 is that of Fig. 2. Here the a.c. motor for wayside 
operation is mounted on the shaft of the axle-driven gen- 
erator and preferably enclosed in the same frame. Thus, 
the generator can be operated at full capacity for battery 
charging limited only by the capacity of the wayside 
power. In addition to this important advantage, all ap- 
paratus can function normally at standstill, and the car 
need not be in operation for testing or adjusting of the 
complete system. Obviously, a clutch must be included 
between the d.c. generator and the axle so that it will be 
disconnected at standstill and low speeds. 


To Chorger 4 4 Receptacle 


Fans & Pumps 
To fi 


oro, 
Air Conditioning 


D.C. Motor 
Fluorescent Lighting 
Precipitron- Water Cooler 
Corvenient Outlets 
Wayside Power 
Connection 


Air Conditioning 


Fig. 2—Axle-generator power system—present standard 
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Increasing the size of the motor-alternator much above 
4 kw. to supply a.c. power for air-conditioning equipmen: 
is not economical both from the standpoint of weigh: 
and overall efficiency. 


Power From Prime Movers 


- Alternating-current power generated by a separate 
prime mover and alternator in each car offers many at- 
tractions. Aside from the increased locomotive drawbar 
pull made available and the continuous supply of powe: 
whether the car is in motion or stopped, advantage car. 
be taken of all standard, commercial a.c. apparatus by 
making the complete power distribution at 220 volts. 

By carrying the electrical circuit to adjacent cars 
through jumpers, emergency power can be transferred t 
one of these other cars at times when they may lose thei 
own power supply. Generally the car circuits can k 
divided so that half the load in each car is kept alive. 
This transfer of load from the live to the dead car can b 
done automatically through very simple switching ar- 
rangements. There are advantages from the car layou: 
standpoint if the 8-ton air conditioning apparatus in eac}: 
car is split into two 4ton units. One of these smalle: 
units would continue to operate in both the live and the 
dead cars when one car generator supplies both cars. Ir 
addition, at times of light load, only one of the 4ton ai: 
conditioning units need be operated. Such an arrange- 
ment has the distinct advantage of lower power demani: 
at starting. 


The schematic diagram of such a system is shown ir | 


Fig. 3. Every facility is made available: a connecticr. 
for wayside power; the battery connection to a charging 
receptacle for short and quick battery boost at station: 
if necessary ; 3-phase 220 and 110 volts available for op- 
eration of commercial units; a.c. voltage available for a 
Precipitron installation, water coolers, and fluorescent 


lighting ; current capacity available for electric auxiliary | 


heating; and battery charging through a Rectox. 


To obtain lower first costs and to utilize standard an¢ , 


developed control apparatus, consideration should 


given to energize the control circuits from the battery & | 


32 volts. . 

A superior arrangement of the control functions is & 
follows: The first operation would be the starting of the 
engine-generator set which can be accomplished by mear: 
of an engine-starting push button to connect batter 
power to a small starting motor preferably mounted o. 
the engine-generator shaft extension. When the engm 
fires and comes up to speed, it should be connected avte 
matically to the load. There should be interlocking b- 
tween the engine-generator set and wayside power * 
that when the latter is plugged in, the engine-generatc’ 
set is shut down if operating; that is, wayside powt 
should take preference. 

A most important item in the use of separate priv 
movers and generators for each car is that all tract" 
drag of the electrical equipment is removed from the car 
The result is lower required train propelling power. © 
higher train speeds for equal train capacity and weit!" 
If the same speeds are retained, additional equipmet 
a be used without exceeding the total horsepower ava! 
able. 

Assume in the conventional system shown in Fig. 7. 
that the generator is delivering its normal load of 20 kw. 
or approximately 27 hp. Then the horsepower require: 
at the axle to drive the generator, taking into account t° 
generator and drive efficiencies is approximately 33 hy. 


On a 15-car train, this means a requirement of appro“ 


mately 500 hp. 


Moreover, considerable advantage is obtained in actu: 
reduction of the total overall weight of the train with th 
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use of separate power plants. It can be expected that 
the weight saving per car will be approximately 3,300 Ib. 
(See Table I). Here then is a direct saving in train 
weight with a 15-car train of 49,000 Ib. The 500 hp. saved 


Table I—Data Showing Weight Advantage of Individual 
Engine-Driven and Head-End Power Units Over 
Axle-Generator System 


Approximate weight per car, Ib. 
Diesel Axle Head 
unit generator end 
Diesel engine generator set .............. 2,000 i 
a a DA E O EOE E E EEN 640 4,240 640 
Axle generator drive ................... een pee! 
Axle generator 6.0... 6.6 ee eee eee seas 1,330 ce 
Rectifie ns 65 asso seeks cons. are mrs sede pap Ballvadod on E 200 oe 200 
Transtormen io. 0 ected 2 bates eg Soe ae 300 ent 350 
Motor alternator ................0...000. cae 560 ES 
.c. compressor motor Fe, ein Dae x 575 
Two 5 hp. a.c. compressor motors....... i 300 s 300 
Lamp regulator ...........0 eiS REEN baal 150 Pee 
Control 
Train line and jumpers, cable ......... 540 225 710 
Fuel tank and fuel .....0............... 580 ` PEN 
, ; 4,560 7,860 2,220 
Approx. saving in weight per car, lb. 3,300 ae 5,060 


Note: Weight of air conditioning apparatus, fans, ete., assumed equal 


in all three systems. 


at the power unit due to the elimination of the axle-gen- 
erator drag (15 cars X 33 hp. each = 495 hp.) makes 
possible the use of a lighter locomotive resulting in a 
: still further reduction in train weight. (See Table II). 
: The average weight per horsepower for the Diesel loco- 
motive can be taken at 160 lb., so that a locomotive 
: 80,000 Ib. lighter can be used and when combined with 
- the 49,500 Ib. mentioned above, will give a total train 
- weight saving of 129,500 lb; the steam locomotive at 
; 120 Ib. per hp., a total train weight saving of 109,500 Ib; 
and with an electric locomotive weighting approximately 
. 90 Ib. per hp., the total saving in train weight would be 
« 94,500 Ib. 
_ _ Maintaining the same motive power unit capacity, the 
500 hp. saved can be used for hauling a longer train. This 
- 500 hp. is equivalent to a tractive force of 1,875 Ib. at 100 
m.p.h. which means the ability to haul on a ruling one- 


Train Line Wires 


per cent grade an added train weight of 114,000 Ib. This 
figure combined with the above mentioned 49,500 1b., 
(saving in the 15-car weight) gives a total of 196,500 1b. 
which means that on the average railroad with a ruling 
grade of one per cent an additional car fully equipped 
can be added and the same schedule maintained. 

An important feature in connection with such a system 
utilizing the commercial electrical products is the pos- 
sible use of the “package,” that is, each item can be self- 
contained, easily removable as a unit for repair or over- 
haul, and replaced by another unit with minimum delay 
to the car operation. Such a package arrangement begets 
a high availability factor for each car. Moreover, re- 
pairs to these units can be shop performed at a cor- 
respondingly lower maintenance cost. This package ar- 
rangement can be carried out to include the engine- 
generator set mounted on slide rails; the air-conditioning 
units where each compressor can be piped to its own half 
of the evaporator and condenser and each having its 


own receiver. There need be no common piping. Also, 

Table II— Saving in Train Weight, Individual Engine- 
Driven Power Plant Unit 

Diesel Steam Electric 


loco. loco. È 
Weight saving on 15 cars (15 x 3,300), 1b. 49,500 49,500 49,500 
Saving on locomotives 


Diesel at 160 lb. weight per hp. x 500, Ib. 80,000 


Steam at 120 Ib. weight per hp. x 500, 1b. 60,000 as 
Electric at 90 lb. weight per hp. x 500, 1b. Mae 45,000 
Total train weight saving, lb. ........ 129,500 109,500 94,500 


this package system can and should apply to the Precipi- 
tron, the blowers, the control panel, the battery, and the 
heating unit. 


Head-End Power System 


All the advantages of separate generating systems 
located in each of the cars can be obtained by a single in- 
stallation for the entire train located in the baggage car 
or on the tender. The prime mover can be a turbine 
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Fig. 3—Individual engine-driven power plant unit 
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when steam motive power is used, Diesel-electric in con- 
junction with a Diesel locomotive, or a motor-generator 
for the electric locomotive. Considerable diversity of 
loads between cars in the train will result in use of a 
lower total generator capacity. 

During very recent years, there has been a steady 
growth in the undisturbed, solid-through-train operation 
from one city to another with turn-around facilities at 
each terminal and no interchange of equipment between 
the start and destination points. Under such conditions 


Control 
Circuits 


'Wayside Power 
Connection 


Fig. 4—Head-end power supply 


of operation, the head-end power system will prove most 
practical. 


A schematic diagram of a typical layout is shown in 
Fig. 4. A 440-volt train-line distribution is shown. 
Choice of this voltage results in economical sizes of wire 
and rotating equipment. Mounting a three-phase trans- 
former for 110-220-volt distribution on each car, it is pos- 
sible to use commercial, hermetically sealed air-condition- 
ing compressors and other auxiliaries for the operation 
of fans, pumps, water coolers, and fluorescent lighting. 
Fach car circuit layout is flexible and can include all of 
— hi of the circuits and layout as shown in 

ig. 3. 

There are many advantages other than the use of the 
developed commercial apparatus mentioned above. 

(a) Generator capacity of approximately 300 kw. op- 
erating at constant speed can be easily and adequately 
regulated for electrical load variations. 

(b) With steam operation, it would be possible to op- 
erate some of the locomotive accessories such as oil 
pumps and lighting circuits, by standards a.c. motors. 

(c) A very much smaller battery can be used on each 
car. A 150-ampere-hour is sufficient as compared to the 
600-ampere-hour at 64 volts or 1,100-ampere-hour at 32 
volts, as used on the conventional axle-generator systems. 

(d) Elimination of all axle-generator systems together 
with their relatively high maintenance. 

(e) Possible use of electric power for dining cars—an 
attractive substitution for the standard arrangement. 

(f) Wayside power can be connected to the train 
through one connection (if wayside capacity is sufficient) 
or to each individual car using the present available 
wayside power. 

(g) Diversity of load between cars in the train will re- 
sult in use of a lower total generator capacity. 
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Such a system applied to a Diesel-electric propelling 
unit means that there is a 500 hp. saving due to the elimi- 
nation of all axle generators as well as a direct weight 
saving. The total savings will be more than obtained 
with the individual-car Diesel-electric system as shown 
in Fig. 3. A transformer of approximately 400 Ib. re- 
places the Diesel-generator set of approximately 2,100 lb. 
for a saving of 1,700 Ib. total since we are assuming that 
the electrical circuits and apparatus are the same for the 
two systems. Compared with the axle-generator system 
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for a 15-car train and disregarding the weight of the 
head-end unit, there will be a saving in weight of 85.0” 
Ib. (See Table I). 

The weight of a head-end unit of 300-kw. (15 cars at 
20 kw. load each) will vary with the type of prime mover. 
A Diesel-engine-driven generator of this capacity will 
weigh approximately 18,000 Ib. so that when deducted 
from the 85,000 Ib. will give a net saving of 67,000 ib. 
The weight of a turbo-generator set of the same capacity 
will be approximately 12,000 Ib. for a net saving of 73,000 
lb. The approximate weight of a motor generator set 
used with electric locomotive operation will be approxi- 
mately 9,000 Ib., resulting in a net saving of 76,000 h. 
(See Table IIT). 


Table IlI]—Weight Savings Affected by Using Different 
Kinds of Head-End Train Power Respectively With 
Diesel, Steam and Electric Locomotives 

Steam loco. 

Turbo- Diesel 
genera- genera- Elects< 
tor set torset loco. 
Weight raving on 15 cars 


5 x 5,660), Ib ....... ...... 8 85,000 85,000 8S 
Weight prime mover (300-kw. set), Ib. 18,000 12,000 18,000 $i" 
Net saving, Ib .............. 67,000 73,000 67,000 76,09 
Saving on locomotive 
Diesel—160 Ib. weight per hp. x 500, Ib. 80.000 
Steam—120 Ib. weight per hp. x 500, Ib. sae 60,000 
Electric—90 Ib. weight per hp. x 500, Ib. 45,000 


Total train weight saving, lb. ...... 147,000 73,000 127,000 121.:05 


The same saving in the motive-power unit weight due 
to the 500 hp. saving is obtained as in the individual 
power-unit system, for the Diesel locomotive and the elec- 
tric locomotive to give a total train weight savings o! 
147,000 Ib. and 121,000 Ib. respectively. Maintaining 
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the same two motive-power units, the 1,875 Ib. tractive 
force saved means a possible added train weight of 
114,000 Ib. in addition to the apparatus net savings of 
67,000 Ib. for the Diesel locomotive train and 76,000 
Ib. for the electric locomotive train, or totals of 181,000 
Ib, and 190,000 1b., respectively. This means, in general, 
that on a ruling one per cent grade one car can be added 
to the 15-car train and a better performance obtained. 

When applied to a steam-locomotive-propelled train, 
the situation is slightly different. The direct saving in 
weight Of 85,000 lb. would be the same minus the turbo- 
generator of 12,000 1b., or approximately 73,000 Ib. net. 
There is some advantage that can be obtained by saving 
the 500 hp. drag of the axle generator due to the fact 
that the required pounds of steam per hour taken from 
the boiler for a 300 kw. load on the turbo-generator set, 
is less than the steam consumption to develop the required 
500 horsepower capacity and locomotive tender size will 
not change. The steaming capacity of the boiler is the 
limiting factor of steam motive power at high horsepower 
output and high speed. Theoretically, the locomotive 
weight can be reduced due to the lower drawbar pull 
requirements with the lighter train, but practically there 
would be little if any saving in weight. This total saving 
in weight of 73,000 Ib. is not sufficient to allow the adding 
of another car to the train for a one per cent ruling grade 
operation, but it does mean that the lower train weight 
will result in a better schedule performance. 

By utilizing a Diesel-generator set mounted in the bag- 
gage car for head-end power, advantage can be taken of 
the saving in the 500 hp. drag of the axle generators so 
that on a ruling one per cent grade one car can be added. 


Advantages of A.C. Power 


From the above, it is shown that a.c. power supply for 
passenger cars offers many advantages, the four most im- 
portant being : 

l. The ability to use and apply commercial apparatus 
already developed, at considerable saving in first and re- 
placement costs. 

2. The reduction in weight per car resulting in possible 
use of an additional car in the train, maintaining the same 
schedules; or improving schedules with the same num- 
ber of cars. 

3. The use of certain pieces of apparatus (at nominal 
cost and installation expense) which are desirable and 
may be essential at an early future date, namely the Pre- 
cipitron, electric heating, and dining-car electrification. 

4. The maintaining in operation of the complete car 
auxiliary equipment even with a low battery. 

Today, alternating current is the standard in practically 
all stationary distribution systems. Its advantages can 
also be realized when used for auxiliary power on trains. 


Pressure Arm Lifter 
For Diesel Traction Motors 


A brush: pressure arm lifter for use on Diesel-electric 
traction motors which. saves much time and avoids an- 
noyance and injured fingers is shown in the accompanying 
illustrations. The particular model shown is designed for 
the General Electric type 731 motors used on Alco-G.E. 
1,000-hp. locomotives. By means of minor changes it 
may be adapted to almost any motor. 

_ Due to the position of the brushholders on most trac- 
tion motors, it is an awkward and tedious job to change 
brushes. The usual procedure consists of holding the 
pressure arm up with a hook or screwdriver, while the 
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brush is slipped out or replaced. If the hook or screw- 
driver slips, it usually means a bruised finger or split 
fingernail. With the tool shown, there is no slipping and 


The tool as applied to a brush pressure arm of a traction motor 


the pressure arm can be lowered easily without danger of 
cracking a new brush. Also, the time required to change 
a brush can be cut in half. 
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Dimensional drawing of the pressure arm 


The strap was a back strap from a duplex plug re- 
ceptacle. The pins are pieces of %g¢-in. welding wire. 
The handle was an old file, ground down to size, softened 
and bent to shape. 

The tool was designed by Robert Gibson, Little Ferry 
Shops, New York, Susquehanna & Western, Ridgefield 
Park, N. J. 


Henry Finps Trains Sarer Tuan His Own Home.— 
Colonel Robert S. Henry, assistant to president of the Associa- 
tion of American Railroads, fell off a ladder at his home on 
Independence Day and broke his leg. But such a misfortune is 
insufficient to silence an enthusiastic salesman of the virtues of 
railroad transportation. From the hospital he writes: “I’m just 
a Fourth of July statistic—affording living, if somewhat painful, 
evidence that people are safer on trains than in their own homes.” 
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Great Northern Single-Cab 


5,000-Hp. Electric Locomotives 


By R. A. Williamson* 


Two 360-ton locomotives, built 
by General Electric, have all 
the weight on drivers—Tractive 
force of 180,000 lb. available 
for starting and acceleration 


Designed primarily for heavy mountain service, this 
Class B-D+D-B, 11,000-volt, 25-cycle, single-phase 
motor-generator locomotive has a continuous rating of 
5,000 hp. at the rail, with 119,000 Ib. tractive force at a 
speed as low as 15.75 m.p.h. For starting and accelera- 
tion, tractive forces up to 180,000 Ib. are available. All 
weight is on the drivers, every axle is motor-driven, and 
maximum regenerative braking is provided. 

The continuous braking horsepower provided through 
regenerative braking is approximately £750 hp. between 
16.5 and 65 m.p.h. This braking power, in conjunction 
with the great weight on drivers, makes is possible in 
many cases to handle heavy trains on grades without 
the use of the train air brakes, with a resultant decrease 
in wheel and brake-shoe maintenance. 

The locomotive is equipped with two five-unit motor- 

Two single-cab electric locomotives, each a mammoth generator sets, one set mounted in each end of the ap- 
360-ton unit 101 ft. long developing 5,000 hp., built es- paratus compartment. Each set is driven by a 25-cycle, 
pecially for the Great Northern by the General Electric 750-r. p.m., single-phase synchronous motor, both motors 
Company, are operating over the line’s 73-mile electrified taking power from the trolley through a single trans- 
Cascade section between Wenatchee and Skykomish, former, and delivering d.c. power to the 12 traction mo- 
Wash. tors. In addition to driving the traction generators, each 
=a Transportation Divisions, General Electric Company, Erie, Pa. synchronous motor drives a traction- -generator exciter 
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a each motor has a single reduction, solid gear with solid 


| series-wound, axle-mounted traction motors power the 
` locomotive, one motor per axle. 


and a regenerative exciter. The motor-generator sets 
are started by applying reduced d.c. voltage to the gen- 
erators, using them as starting motors. The regenera- 
tive exciters provide traction motor excitation during re- 
generation and motor field control during motoring. 
Generators may be connected in parallel for hauling heavy 
trains at lower speeds or series-parallel for high-speet 
passenger service. 

The single transformer, situated in the apparatus com- 
partment between the two motor-generator sets, is an 
11,000 to 1,350-volt, Pyranol-filled, air-cooled unit. 
Power is drawn from the overhead trolley through 
spring-raised, air-lowered, double-shoe-type pantographs. 

Twelve specially designed GE-746 300/600-volt, d. c. 


Each motor is rated at 
300-hp. for traction, both hourly and continuous, with 
FS-1 rating of 1,150 amp. hourly, and 1,050 amp. con- 
tinuous. Geared 70 to 17 for speeds up to 65-m.p.h., 


pinion. Cooled by forced ventilation, each motor re- 
ceives 2,300 cu. ft. of air per minute from high-capacity 
traction-motor blowers located forward of the motor- 
generators in the apparatus compartment. 

Two three-unit motor-alternator sets, placed in the 


> nose compartments of the cab, furnish power for the 


auxiliaries, 
-` single-phase induction motor driving a 62.5-kva., 123- 


Each set includes an 85-hp., 1,475-r.p.m., 


cycle alternator and a 15-kw., 75-volt d.c. generator. The 
d.c. generator supplies control power, starts the synchro- 


- nous motors by motoring the traction generators and 


charges the battery while the 123-cycle alternator powers 
the traction-motor blowers. 
Also located in the nose compartments, two two-stage, 


ac. motor-driven air compressors have a displacement 


of 150 cu. ft. per min. and maintain a reservoir pressure 


» of 130 Ib. per sq. in. 


The control stand, conveniently located at the left of 
the engineman’s position in the cabs, mounts the master 


- controller, selector and reverser handles ,and regenera- 


tive braking controller. The instrument panel, forward 
of the engineer, incorporates two duplex air gauges, and 
synchronous-motor a.c. amperes, synchronous-motor 


: volts, balancing volt-meter, traction-motor armature am- 


peres and traction-motor field ampere gauges. Pneu- 
matic speed recorder with indicator is also provided at 
each operating -position. 
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Interior of the apparatus compartment showing the motor-generator set 
and transformer 


Main control equipment, housed in compartments di- 
rectly behind the operator’s cabs, consists of a type PCL, 
double-end control which permits operation of the loco- 
motive in multiple with similar units. Traction motors, 
two groups of six motors in parallel connected in series, 
are connected to traction generators through JR, high- 
speed circuit breakers. These high-speed breakers are 
tripped if a ground or over-load on the main traction 
generator occurs. 

A motor-element pantograph relay and ground switch 
system provide primary-circuit protection, including the 
high-voltage windings of the main power transformer 
and the low-yoltage a.c. circuits. Thermal-overload re- 
lays and thermal-trip breakers protect auxiliary circuits 
with temperature detectors in the synchronous motor 
windings and the transformer Pyranol. 

Overspeed protection equipment functions at speeds in 
excess of 65 m.p.h., and wheel slip relays and ground 
protection is also provided. 

The modern, streamlined, double-end superstructure 
is of all-welded construction, fabricated throughout from 
steel shapes and plates. Operators’ cabs, designed as 
an integral part of the locomotive structure, give maxi- 


(Continued on page 435) 


AIR 
COMPRESSOR 


f:: 
“= — ay 
ei MOTOR 
ALTERNATOR 
i} 


CONTROL COMPARTMENT 


= 


EAKER 


UNDERNEATH 
MOTOR 


= UNDERNEATH 


l. 
GEAR CASE 53 


433 


Diesel Power Plant for 


Passenger Car Power Supply 


Ecu car in the General Motors Train of Tomorrow is 
equipped with an individual power plant which supplies 
power for air conditioning, lighting, and all other elec- 
trical requirements of the car. Heat is furnished by an 
oil-fired boiler on the Diesel locomotive. All tractive 
power developed by the locomotive is available for haul- 
ing the train. The car power plants each consist of a 
three-cylinder, 45-hp., 1,200 r.p.m., type 3-71 Detroit 
Diesel engine connected directly to two alternating cur- 
rent generators, built on a common shaft and within a 
common frame. One of the generators is a 15-kw., 220- 
volt, 60-cycle, 3-phase, a.c. machine for operating air 
conditioning and refrigerating equipment. The other is 
a 10-kw., 120-volt, 60-cycle, a.c. machine which furnishes 
current for lighting, ventilation, radio sets, electric shav- 
ers and other small devices. 

Mounted on the side of the alternator housing, and 
driven from the extended alternator shaft, is a 3-kw., 
38-volt, 1,800 r.p.m., d.c. generator which excites the 
fields of the two a.c. generators and charges the 186- 
amp.-hr., 16-cell lead-acid storage battery required for 
engine cranking, controls, and emergency lights. 

Since the two generators are electrically separated and 
the armatures and engine crank shaft have considerable 
inertia, there is no fluctuation of the lights on the 120- 
volt circuits when a motor is started from the 220-volt, 
3-phase machine. The connected load on the 10-kw. 
generator is about 5 kw. This allows for supplying the 
blowers and lights in an adjacent car through train con- 
nectors. 

The entire power plant is supported by synthetic rub- 
ber mountings and is enclosed in an air-conditioned, dust- 
proof compartment located below the floor of the car. The 
engine is tilted on its crankshaft axis to meet necessary 


All auxiliary power on “Train 
of Tomorrow” is supplied by 
individual Diesel power plants 
having separate generators to 
carry lighting and motor loads 


rail clearances, and to make operating parts accessible for 
inspection, adjustment or replacement. Electrical, fuel, 
and coolant line fittings can be easily disconnected. Roller 
bearings built into the mountings permit the entire unit 
to be pulled out from the side of the car for repair. 
When the unit is in place, two screw operated wedge: 
serve to lift the weight of the unit off the roller bearings 
and lock it in position. A unit requiring shop repair can 
be removed and a replacement unit installed in less than 
an hour. 

The engine cooling system is tightly sealed and te- 
quires no servicing. A radiator is located outside the 
compartment and is cooled by an electric fan. The engine 
may be started or stopped manually by a switch under the 
car or from the electric locker within. Once started, op- 
eration is automatic. If the engine stops, emergenc\ 
lights switch on automatically. 

The output of both a.c. generators is controlled by a 
simple d.c. carbon-pile regulator. Direct current output 
is governed by similar means and the circuit is provide! 


` 5 —— 
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Le 


with a reverse current relay to prevent the battery from , 


discharging into the generator when the output voltage 
is below that of the battery. Only standard devices 
regularly used by railroads are included among the con- 


The power unit showing, from left to right, engine radiator, a.c. standby power receptacles, engine, generators, storage battery, and d.c. batten 
charging receptacle 
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Unit in the pulled-out posi- 
tion—B. J. Vandoren, assistant 
manager of direct factory 
sales, (kneeling), P. H. Bren- 
nan, sales manager of direct 
factory sales, (left rear), and 
L. McCutcheon, manager of 
direct factory sales, (right 
tear), all of Frigidaire Pivi- 
sion of General Motors, look 


at the Diesel ‘engine 


trol equipment. Complicated controls, often associated 
“with a.c. equipment, have been eliminated. The Diesel 
engine is controlled by a magnetic throttle and by a 
governor which maintains a speed of 1,200 r.p.m. 

The dining car, featuring an all-electric kitchen, is 
equipped with an auxiliary power unit consisting of a 
four cylinder type 4-71 Detroit Diesel engine driving a 
40-kw., 220-volt, 3-phase generator. It is operated only 
when additional current is required for the kitchen ap- 
pliances. 

Advantages afforded by the power unit are a load 
reduction for the locomotives, a reduction of the size 
of battery required, and the availability of full use of all 
devices while car is stationary or uncoupled from train. 


Great Northern Single-Cab 
5,000-Hp. Electric Locomotives 
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mum operating visibility and comfort. Doors and win- 
dows are fitted with safety glass, and cab walls and roofs 
are insulated with a fire-resistant material. Doors on 
both sides of the operating cabs give access to the appara- 
tus compartment. 

Extending between the operating cabs, the apparatus 
compartment contains the motor-generators, transformer, 
starting station, traction-motor blowers, and auxiliary 
equipment. Removable roof hatches allow ready access 
tor service and removal of equipment. The nose com- 
partments, containing the motor-alternator sets and 
compressors, are designed to permit removal of equip- 
ment and passage to a following locomotive or car. 

The locomotive has two four-axle motorized main 
trucks and two two-axle motorized guiding trucks. The 
main truck frames, carried on the guiding trucks, extend 
over beyond the guiding trucks to support rubber-type 
draft gear consisting of swivel-butt, Type E couplers with 
alloy-steel knuckles. 
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Main truck axles are side-equalized by semi-elliptic 
springs connected to equalizing beams and to the truck 
frames while helical springs provide additional cushion- 
ing. Additional controlled lateral motion is provided on 
the two inner axles of the main trucks. Spring-loaded 
restraining devices increase stability on tangent track. 

The entire locomotive superstructure is supported on 
the main truck frames by two center plates, one being the 
sliding type; and spring loading pads. The loading pads, 
positioned near the inner end of the main trucks, bear 
upward against the underside of the superstructure. Both 
loading pads and centerplates have replacable wearing 
plates. 


Diesel-electric locomotive cabs in production—Scene in the plant of 

the Heintz Manufacturing Company, Cleveland, Ohio, taken from 

“Electric- Arc Welding,” a motion picture in color and sound pro- 

duced for the General Electric Company by the Raphael G. Wolff 
Studios in Hollywood, Calif. 
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——NEW DEVICES —— | 


Rotary Cam 
Poppet Valves 


A continuous-contour rotary cam which 
eliminates cams with a series of different 
profiles arranged in steps along the axis 
of the cam, and which can be operated by 
the same power reverse gear as used on the 
Type A oscillating cam drive is manufac- 
tured by The Franklin Railway Supply 
Company, 60 East Forty-second street, 
New York. The Franklin System of 
Steam Distribution employing this new type 
rotary cam has been designated as type B. 
It may be had in either of two styles: 
type B with one intake and two exhaust 
valves or type B-l with one intake and 
one exhaust valve. The valves and related 
Parts, many of the cam-box details, and 
the reverse gear are the same as used on 
the type A System. 

The poppet valves are double-seated, 
small, and light in weight. They are 
arranged horizontally on a single leyel 
and each is opened by action of a tap- 


s ` 
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The continuous-contour rotary cam—The end 
cams are for exhaust valves; the center cams, 
for intake valves 


pet against one end of the valve stem 
and closed by the action of a spring and 
steam pressure against the other end. The 
outer valve seat is pressed into the outer 
steam-port wall. The valve-stem guide, 
which carries the inner valye seat, is 
pressed into the inner steam-port wall. 
While the cylinder barrel, saddle and 
frame mounting are of conventional design, 
special steam chests are required. These 
are integral with the cylinders and are 


F 


Upper: The Franklin type B System of Steam Distribution with the frame-supported driving gex 


box — Lower: The type B with the 


located over cach end of the barrel. They 
contain the multiple openings for the poppet 
valves, and between the steam chests space 
is provided for mounting the cam box on 
the cylinder. 

The drive for the type B system is taken 


as rotary motion from drive arms (return ` 


cranks) mounted on the right and left 
main crank pins. The ends of the drive 
arms are located on the same centerline 
as the driving axle. Two types of driving 
gear boxes are available to meet clearance 
and space limitations. One type is sup- 
ported on the frame; the other is carried 
by the drive arm. 


The Franklin type B System of Steam Distribution with a frame-supported driving gear box 
applied to a passenger locomotive 
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drive-arm-supported driving gear box 


The frame-supported-type driving gear box 


With the frame-supported type, the dm 
ing-gear box contains a worm gear, tx 
wheel of which is driven by a drive link 
The drive link provides compensation Ío 
rise and fall of the driving box and later! 
movement between driving axle and eng 
frame. The worm gear converts the re 
tation taken from the driving wheel int 
rotary motion at right angles to it. f 

With the drive-arm-supported type v 
driving gear box, the worm wheel is keye 
to the pin of the drive arm and flexibilit 
is provided in the drive shafts. A torq™ 
rod is used to prevent rotation of the driv- 
ing gear box. f 

A supported drive shaft, incorporate 
the necessary universal joints, transmits 
the motion from the driving gear box t" 
a similar gear arrangement on the cam 
box. Here an identical worm gear drive 
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the cam shaft, which is parallel to the axle, 
exactly in synchronism with the axle. 

The cam boxes are located on the cyl- 
inders between the steam chests. In the 
type B system, all cams for one cylinder— 
for forward and backward motion, intake 

-> and exhaust—are mounted on the one cam 
shaft which rotates in synchronism with 
the main driving axle. Intermediate levers 
+: with cam rollers, one for each valve, follow 
the cams, actuating the valve tappets. 

The power reverse gear, for reversing 
and changing cut-off, is located entirely 
- within the cab. The hand lever and 
_ notched reverse-lever quadrant are of the 
type usually supplied with power reverse 
gears. The reverse gear is connected to 
the valve gear by a rotating reach rod 
driven by a reversible air motor. 

In the type B system, the reach rod con- 
nects the reverse gear to both cam boxes 
and produces a lengthwise movement of 
“the cam shafts as the hand lever in the 
=, cab is moved. Since the opening and clos- 
+= ing profiles of both intake and exhaust 
4 cams are continuously changing over the 

entire length of the cams, the timing of 
the valves changes according to the move- 
ment and setting of the reverse gear. 

With the continuous-contour cam, the 
number of cut-off positions for forward 
x= motion is limited only by the number of 
ii the notches on the reverse gear quadrant. 

In backward motion only one cam is pro- 

vided, giving a cut-off suitable for con- 

tinuous running. For prompt backward 
starting, provision is made for feeding 
b steam through a long cut-off, effective up 
j to only a few miles per hour. 3 

A manually operated reverse gear can 
be provided where a power gear is not 
required or where compressed air is not 
available. Free running, with the throttle 
closed, is effected by means of a drifting 
device on the cam box controlled from 
the cab. When set for drifting, either all 

iintake valves or all exhaust valves, de- 

pending upon design, are held fully open, 
providing a full-size by-pass from one end 
| of the cylinder to the other. 

The Franklin System of Steam Distri- 

; bution, either type A or type B depend- 

| ing on conditions, may be applied to new 

/ or existing freight or passenger locomo- 
tives. All mechanism is located so as to 
be fully accessible from outside. 


= 


Aluminum Solder 


An aluminum solder, called Alsoco, which 
was developed in Switzerland, is being 
manufactured and distributed in the United 
States by the Alsoco Corporation, 10 East 
Fifty-second street, New York. 

An investigation, conducted by the New 
York Testing Laboratories, showed that 
when Alsoco was used to solder aluminum 
to aluminum without flux, and the joint 
subsequently subjected to a 250-hour salt 
spray corrosion test, shearing strength of 
three different types of the solder decreased 
3, 8.6 and 4.6 per cent, respectively. 

When an aluminum wire was soldered 
to a standard copper lug, resistance was 20 
microhms. After a 250-hour salt spray test, 
the increase in resistance was 8 microhms. 
These values are averages obtained by a 
number of tests. 
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An aluminum cable joined to a copper terminal 
lug with aluminum solder 


Vibration tests were conducted on %-in. 
and %-in. stranded aluminum cable soldered 
to standard copper lugs. The %-in. cable 
broke after 44,000 cycles over a .040 in. 
amplitude at a frequency of 2,450 cycles 
per second, and the %-in. cable broke under 
similar conditions after 1,487,000 cycles. 
The solder itself did not fail. The flow 
points of all three grades of the solder are 
well below that of aluminum and its com- 
mercial alloys. 


Automatic Drain Valves 


George automatic drain valves are designed 
for high-pressure superheated steam, hot 
and cold water. They are available from 
the George Manufacturing Company, 10 
Harvey street, Philadelphia 44, Pa., in 
three types: brass for 200 Ib. pressure and 
temperatures of 400 deg. F., stainless-steel 
for 400 lb. pressure and temperatures of 
600 deg. F., and KR monel, heat treated, 
for 600 lb. pressure and temperatures of 
800 deg. F. 

A guided cone-shaped disc is supported by 
a spring that holds it in the open position 
when there is no pressure on the valve. 
Steam, air or water pressure entering 


J 


The George automatic drain valve 


through the upper connection is exerted on 
the top of the disc, and upon reaching a 
pre-determined value, forces the disc down 
on the seat closing the valve. When the 
pressure drops below the closing pressure 
the valve automatically opens and drains. 
off the accumulation. 

The upper connection serves the dual 
purpose of draining the pipe line or device,* 
and supplying the closing pressure. The 
lower connection or port is the discharge. 


Portable 
Induction Heater 


A portable induction heater manufactured 
in units of 10 kva. for preheating and nor- 
malizing for welding has been announced 
by Electric Arc, Inc., Jelliff avenue, New- 
ark 8, N. J. 

The new Model UP induction heater was 
developed primarily for its flexibility and 
adaptability to a wide range of applications 


Three 10 kva. units connected for 
supplying 30 kva. 


and capacities, thus eliminating the neces- 
sity of stocking a number of heaters in sev- 
eral capacities to handle large and small 
work. A minimum amount of equipment is 
necessary. The individual units of 10 kva. 
each may be stacked on the job to form 
groups of two and three units with capa- 
cities of 20 and 30 kva., to obtain sufficient 
heater capacity for preheating and normal- 
izing welded joints on pipes of larger 
diameters. The 30 kva. group, for instance, 
is capable of preheating a 10-in.’ pipe joint 
to 1,300 deg. F. in two hours. 

Being compact, the heater is useful in 
crowded conditions and can be kept close to: 
the work. An adaptation of the Smith- 
Dolan System, each unit is complete in 
itself, containing power unit, contactor, 
meters and control supply. Heating current 
and voltage output variations are brought 
about by a selector switch built into the 
unit and readily accessible. Controlling 
pyrometers and program controllers can 
be plugged into the heater in two polarized 
receptacles for recording job. temperatures 
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and heat cycles. Polarized receptacles are 
also provided for the interconnection of 
the heater into groups and for the power 
supply to the units. 

The heaters can also be used for thaw- 
ing large water lines, testing high current 
power bus connections, testing current 
transformers, resistance heating for braz- 
ing and soldering, shrink-fitting, heating 
for straightening, drying water soaked ro- 
tors and stators, etc. 


Ultrasonic 
Materials Tester 


An ultrasonic materials tester designed to 
indicate the presence of voids, cracks, 
9orosity, laminations, poor bonds, and other 
mternal flaws in metals, plastics, and cer- 
amics has been introduced by the Special 
Products Division, of the General Elec- 
tric Company. The tester is useful in pro- 
duction testing of metal castings, forgings, 
or finished machined parts, as well as plastic 
or ceramic parts. 

The new tester sends a beam of ultra- 
sonic waves through the specimen being 
tested. Changes in the amount of energy 
transmitted through the specimen are an 
indication of the presence and extent of 
flaws. The tester is portable and self- 
contained, easy to use, and provides a direct 
reading. Testing is not affected by small 
changes in dimensions or position of test 
Pieces. 

The instrument consist of a complete 
wide-band ultrasonic transmitting-receiving 
system having a high-frequency generator, 
a crystal transducer for producing ultra- 
sonic vibrations, a satisfactory medium 
such as water to transmit these vibrations, 
a second crystal transducer to convert the 
received mechanical energy into electrical 
signals, and an inditator supplying informa- 
tion for materials inspection or analysis. 

To examine regularly-shaped specimens, 
the two transducers are immersed in a tank 
containing water, and the specimen is in- 
serted between them. Ultrasonic waves 
are then sent through the specimen, and the 
resulting reading on the indicating instru- 
ment is compared with that for a specimen 
shown to be sound by X-ray, mechanical 
breakage, or sectioning methods. Internal 


flaws will produce measurable decreases in 
total transmission of waves through the 
specimen, and a consequent drop in the 
instrument reading. 

The instrument can also be used to indi- 
cate changes of viscosity, compressibility, 
and density of liquids, when these signifi- 
cantly alter the velocity or attenuation of 
ultrasonic transmission. 


Are Torch 


An arc torch has been developed by C. E. 
Phillips & Co., 2750 Poplar street, Detroit 8, 
Mich., for welding and brazing operations 
in which a soft flame is the most suitable 
source of heating. The torch is said to be 
suitable for such jobs as brazing thin sheet 
metal, non-ferrous metal welding, and pre- 
heating. It can be used with all types of arc 
welding machines, a.c. or d.c. and is fur- 
nished with both bayonet-type and lug-type 
terminal connectors. Carbon electrodes 
from '4-in. to 3g-in. diameter are accommo- 
dated without changing holders or using 
adaptors. i 

The current conducting members of the 
torch are two concentric metal tubes. One 
slides within the other, and each is con- 


The Phillips arc torch 


nected to one of the carbon electrodes. A 
control button located in the fiber handle 
is used to maintain the arc gap at a con- 
stant length as the carbons are consumed. 
The electrode holders extend far enough 
from the head so that when the carbons are 
nearly consumed the arc still remains at 


The operator is demonstrating how testing may be done in a tank 
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least 4 in. from the head to prevent over- 
heating the head. The raw ot heating the 
work is controlled by moving the arc 
closer or by drawing it away slightly. 


Unit Latch 
For Hopper Doors 


The Enterprise Railway Equipment Com- 
pany, 57 East Van Buren street, Chicago 5, 
has introduced an improved bar lifting 


The Enterprise latch bar in released position 


arrangement on their Unit latch for hopper 
doors. The shelf on the door brace has 
been designed to form a better fulcrum 
point for the operator’s bar when lifting 
the latch bar out of engagement to open 
the door. With this arrangement the 
opening or shutting of unit doors is said 
to take only a few seconds. 

The Unit latch was developed to enable 
coal consignees to open one door at a time. 
It locks across the face of the door to 
eliminate dumping the load through buffing 
or in transit. 


Tong Type 
Electrode Holder 


The A-316 Twecotong is the latest addi- 
tion to the line of insulated tong-type elec 
trode holders produced by the Tweco 
products Company, Wichita 1, Kansas. It 
will hold electrodes from %g-in. through 


The A-316 Twecotong holder for 1/16-in. to 
3/16-in. electrodes 


3%6-in. diameter and has a current ca- 
pacity of 250 amperes. 

The A-316 has a weight of 18 oz. 4 
length of 9 in., and a palm span of 234 in. 
The bite on a %g-in. electrode is 95 lb. 
The tip and body insulation is molded 
laminated glass cloth Bakelite using the 
patented ‘“Tubular-Keyed” Tweco design- 
The insulated spring is Neoprene covered. 
The cable connection is by means ot 2 
clamp with a socket for soldering when 
desired. 
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Iceless Reefer Tested 


Tests conducted by the United States De- 
partment of Agriculture in cooperation 
with various industry groups “indicate that 
an iceless refrigerator car can maintain 
temperatures of approximately 0 deg. F. 
under conditions of summer heat,” accord- 
ing to a recent statement issued by the 
department. 
The car in which the tests were conducted 
has 3-in. insulation and is equipped with a 
split-absorption system of refrigeration. 
Tanks attached to the underframe of the 
car hold the refrigerant, anhydrous am- 
monia, under pressure. Cooling is achieved 
as the ammonia moves from the tanks 
through a single regulating valve and ex- 
pands in the cooling coils located in the 
ceiling of the car. When the ammonia has 
. completed its refrigerating effect, it is final- 

ly taken up by water in absorber tanks also 
_ attached to the underframe of the car. 
_ There are no moving parts. 

The ammonia consumption rate during 
the test period—February 11-21, 1947— 
averaged 42 lb. per hour. During the tests 
a single charge of anhydrous ammonia 
lasted 46 hours. 

The tests, conducted in a car-testing lab- 
oratory at Potomac yards, Alexandria, Va., 
were made with a car loaded with cartons 
of frozen tangerine segments. The car was 
placed in the test house on February 11, 
1947. The air temperature inside the house 
was brought quickly to about 92 deg. and 
maintained at that temperature for the en- 
tire 10-day test. 

During the 10-day test the temperature 
of the frozen tangerines at the top of the 
load averaged from 4 deg. below zero to 1 
deg. above zero. At the bottom of the load, 
temperatures ranged from 3 deg. below 
zero to 3 deg. above zero. 


Coordinated Associations Meet 
at Chicago in September 


TREE of the Coordinated Mechanical 
Associations—the Railway Fuel and Travel- 
ing Engineers’ Associations, the Car De- 
partment Officers’ Association, and the 
Master Boiler Makers’ Association—will 
hold sessions at the Hotel Sherman, Chi- 
cago, September 15, 16, 17, and 18. The 
Locomotive Maintenance Officers’ Associa- 
tion, the fourth of the Coordinated group, 
will hold a three-day meeting, completing 
its program Wednesday, September 17. A 
joint session will be held in the Grand Ball 
Room of the hotel on Monday, September 
15, at 1:30 p.m. The remainder of that 
day will be open for the inspection of the 
exhibits of the Allied Railway Supply As- 
sociation. The four associations will again 
meet in joint session in the Grand Ball 
Room at 2 p.m. on Wednesday, September 
17, when the following papers will be pre- 
sented : 


Report of L.M.O.A. Committee on Safety, W. 
H. Roberts (chairman), superintendent of safety, 
C. & N. W. Topic: The Supervisor’s Responsi- 
bility for Safety. 

Report ot L.M.O.A. Committee on Personnel 
Training, H. J. Schulthess (chairman), chief of 

e 
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Personnel, D. & R. G. W._ Topic: Training Un- 
rstudies and Promoting Supervisors. 

Training of Engineers and Firemen for the 
Diesel Locomotive, by W. D. Quarles assistant 
chief motive power, A.C.L. (R. F. E. A.) 

Front Ends, Grates, Ashpans, a Ar by 
Si A. Tuburi du fuc supervisor, A. T. & S. F 
t 

Valve Motion, ty Di C. Wardwell, master me- 
chanic, N. Y. C. .F.& T.E. A) 


The programs for the other sessions are 
as follows: 


Locomotive Maintenance Officers’ 
Association 


TUESDAY, SEPTEMBER 16 
9 a.m. 


Report of Committee on Diesel Maintenance, 
T. T. Blickle (chairman), master mechanic, West- 
ern Division, A. T. S. F. Topic: The Main- 
tenance of Diesel- Electric Locomotives and Fac- 
tors Related to 1 

Report of Commies on Air Brakes, R. J. 
Dewsbury çehair man), assistant general air-brake 
inspector, Topic: Relation Between 
Proper Protection of Locomotive Air Brake De- 
vices and Their Maintenance. 

Report of Cominittee on Forging and Heat 
Treating, W. Ohnesorge (chairman), superin- 
tendent of chops, B. & M. Topic: Forging of 
Locomotive Running Gear Parts. 

Report of Committee on Welding, A. W. Joba- 
son (chairman), supervisor of welding, E. J. & 
Topic: Improper Preparation and Welding Pees: 
tice. 


WEDNESDAY, SEPTEMBER 17 
9 am. 


Report of Committee on Shop Tools, H. H. 
Magill eri: su perintendent locomotive and 
car shops, C. & N. Topic: Modern Machine 
Tools and Tiethods. 

Report of Committee on Improved Steam Loco- 
motive Maintenance Practices, by T. Lyon, 
(chairman), assistant to general superintendent 
motive power, N. Topic: Shop Moderniza- 
tion for Handling Present and Future Motive 
Power. 

2 p.m.—Joint Session 


Railway Fuel and Traveling Engineers’ 
Association 


Tuxspay, SEPTEMBER 16 
9 am. 


Address by President W. C. Shove 
Report of secretary-treasurer 
Address by: Collison, 
American Locomotive Company. 
Diesel Locomotive 
Address by P. 
superintendent, 
Diesel Operation 


vice-president, 
Subject: The 
H. Hatch, general mechanical 
Y. N. H. & H. Subject: 


2 p.m. 


Air Brakes, W. R. Sugg (chairman), Mo. Pac. 

A—Handling heavy passenger trains of 12 or 
more cars 

B- Handling heavy freight trains of 72 or more 


C— Explanation a and icncripdion of No. 24 R.L. 
D. tewart, vice-president, 
Westinghouse Air Brake Company 
WEDNESDAY, SEPTEMBER 17 
9 am. 


The Economical Fuel Unit, by A. A. Raymond, 
superintendent fuel and locomotive performance, 


N. Y. C. 
Modern Coaling Plants, by Glenn Warner, fuel 
supervisor, Pere Marquette 
ddress: The Bituminous Coal Situation, by R. 
L. Ireland, Fg president, Hanna Coal Company 
Election of officers 
2 p.m.—Joint Session 
THURSDAY, SEPTEMBER 18 
9 am. 
Coal preparation, by M. B. Adamson, C. R. 1. 
Lubrication, by E. E. Chapman, mechanical as- 


sistant (research and engineering), A x & S. F. 
Smoke abatement, by Curtiss, È F. & P. 


Master Boiler Makers’ Association 
Tugspay, SEPTEMBER 16 
9:30 a.m. 


President's address 
Address byi a railroad mechanical officer 
Topic No. 1: Study of I. C. Rules and Regu- 
lations, Carl A Harper clawed general boiler 
inspector, C. C. C. E St 
ood of the Aeae 


2 p.m. 


Special paper on New Design of Steam Loco- 
motive Firebox, by L. Miller, Railroad Sales 
Division, Republic Steel Corporation 

Topic No. 2: Fusion Welding and Cutting as 
Used with Design, Fabrication, and Maintenance 
of Steam Locomotive Boilers and Tenders, Ed- 
ward H. Heidel (chairman), general boiler forc- 
man, C. M. P. & P. 

Report of Ga -treasurer 

Report of Committee on Law 

Report of the Executive Board 

Good of the Association 


WEDNESDAY, SEPTEMBER 17 
9:30 a.m. 


Address by a railroad mechanical officer 

Topic No. 3: Recommended Practices or Stay: 
bolt Application and Maintenance D 
Greenslade (chairman), physicist, laanery "Bali 


ompany, 
olerances for taps and staybolts 
2—Tools used with threading application and 
maintenance of steel and aker materials, 
with various types of staybolts 
Election of officers 


2 p.m.—Joint Session 


THURSDAY, SEPTEMBER 18 
9:30 a.m. 


Good of the mariners 

Topic No. hat Can Be Recommended to 
Overcome the Cracking of Boiler-Shell Sheets, at 
the rivet seams and other places which develop 
in our present-day steam locomotive boilers. 
MeBrian,, engineer standards and research, Ð. i 


Paper on Causes for Cinder Cutting 
2 p.m. 


Topic No. 4: Application and Maintenance of 
Flues, Tubes, and Arch Tubes, illey 
(chairman), general boiler foreman, Grand Trunk 
1—Tools and methods used with the renewing 
of flues, tubes, and arch tubes 
2—Tools and methods used with the safe- 
ending of flues and tubes 

3—Tools and methods used with the applica- 
tion and maintenance of flues, tubes, and 
arch tubes 

Report of Committee on Resolutions 

Report of Committee on Memorials 

Good of the Association 


` 


Car Department Officers’ Association 
TUESDAY, SEPTEMBER 16 
9 am. 


Address by President G. R. Andersen 
Report on Loading Rules 
Report on Interchange Rules 


2 p.m. 
Address by L. L. White, vice-president, C. & 
Car Department Automotive Equipment 
WEDNESDAY, SEPTEMBER 17 
9 a.m. 


Freight Car for Modern Requirements 
Passenger-Car Truck Maintenance 


2 p.m.—Joint Session 
THURSDAY, SEPTEMBER 18 
9 am. 


Address by a railway executive oficer 
Passenger-Car Painting and Its Maintenance 


2 p.m. 


Car Lubrication Practices 
Election of officers 
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Railroads “Enlist” in Army’s 
New Organized Reserve Corps 


Tue railroads have become the first 
transportation agency to “enlist” in the 
Army’s new Organized Reserve Corps. 
William T. Faricy, president of the Associ- 
ation of American Railroads, and Brigadier 
General Paul F. Yount, acting chief of 
transportation, signed the affiliation agree- 
ment on July 2. 

The agreement commits the A.A.R. to 
the sponsoring of three Military Railway 
Service headquarters and headquarters 
companies. Also it contemplates that indi- 
vidual roads will sponsor seven M.R.S. 
grand divisions, 31 railway operating bat- 
talions, and 9 shop battalions. The pledge 
of the railroads is part of the war Depart- 
ment’s program to form some 2,500 special- 
ized industry- and civilian-sponsored units 
of the Organized Reserve Corps for the 
purpose of having trained manpower avail- 
able in the event of another national em- 
ergency. 

The three headquarters units to be spon- 
sored by the A.A.R. correspond to the gen- 
eral offices of a railroad. Each unit will 
consist of 38 officers and 161 enlisted men. 
James H. Aydelott, A.A.R. vice-president 
in charge of the Operations and Mainte- 
nance Department, has been designated to 
represent the association in organizing the 
officer personel of the units. One of the 
units will maintain headquarters at New 
York, another at Chicago, and the third at 
a location yet to be selected. 

Following the signing of the agreement, 
General Yount announced that individual 
roads will be asked immediately by the War 
Department to sponsor operating and shop 
battalions as they did before World War 
II. He pointed out that, during the war, 
there were more than 40,000 skilled rail- 
road men in the M.R.S., operating railroads 
on all the fighting fronts. 


F. B. Foley to Head American 
Society for Metals 


Francis B. Forey, superintendent of re- 
search of the Midvale Company, has been 
nominated president of the American So- 
ciety for Metals. H. K. Work, manager 
of research and development of the Jones & 
Laughlin Steel Corp., has been nominated 
vice-president. 


E. G. Bailey A. S. M. E. Nominee 
for President 


E. G. Barrey, vice-president of the Bab- 
cock & Wilcox Company, has been nomi- 
nated for the office of president of the 
American Society of Mechanical Engineers 
for the year 1947-48. Nominees for vice- 
presidents for two years are: Region 1— 
Frank M. Gunby, associate of Charles T. 
Main, Inc., Boston, Mass.; Region 3— 
Paul B. Eaton, head of the mechanical 
engineering department, Lafayette College, 
Easton, Pa.; Region 5—Thomas E. Pur- 
cell, general superintendent of power sta- 
tions, Duquesne Light Company, Pitts- 
burgh, Pa., and Region 7—J. Calvin Brown, 
head of the firm of J. Calvin Brown, Los 
Angeles, Calif. Named directors-at-large 
are: For three years—J. B. Armitage, vice- 
president in charge of engineering, Kearney 
& Trecker Corp., Milwaukee, Wis.; for 
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four years, A. L. Penniman, general super- 
intendent of operations, Consolidated Gas, 
Electric Light & Power Co., Baltimore, 
Md., and, for four years, William M. Shee- 
han, vice-president, General Steel Castings 
Corporation, Eddystone, Pa. 


Shop Construction 


Baltimore & Ohio.—The B. & O. has 
awarded contracts to the Ellington Miller 
Company, Chicago, for the construction 
of an enginehouse, Diesel fuel facilities 
and a rest house at Chicago at an esti- 
mated cost of $318,600; to the Byrum 
Construction Company, Wheeling, W. Va., 
for remodeling an enginehouse and con- 
structing a locomotive washing platform 
at Benwood, W. Va. ($34,000), and to 
the George F. Hazelwood Company, Cum- 
berland, Md., for an addition to the en- 
gine terminal at M. & K. Junction, W. Va. 
($26,000). 


Central of New Jersey.—The C. of N. J. 
has cancelled plans for the construction 
at Jersey City, N. J., of a Diesel-electric 
locomotive repair shop which would have 
cost in excess of $1,800,000. Cancellation 
was attributed “to the increased cost of 


construction of the project above our 
earlier estimates dug to the increased cost 
of labor and material, coupled with the 
fact that under a decision of the New 
Jersey court of errors and appeals... 
sustaining the 1942 tax assessment of 
our Jersey City waterfront and terminal 
lands we must continue to pay inordinately 
high taxes on the land on which this shop 
was to have been located.” Additions tu 
the C. of N. J.’s Diesel repair facilities 
will be made at other points, including 
Pennsylvania, it was explained, and the 
land upon which the shop was to have 
been located will in large part be sold. 


Long Island.—The Long Island has 
awarded a contract to the Salson Constrx- 
tion Company, Jamaica, N. Y., for the 
construction of an electrical substation 
building and adjacent facilities at St. Al 
hans, Long Island. The estimated cost of 
this project is $28,299. A program of im- 
provement in the power distribution sys- 
tem through the construction of mercury 
arc rectifier substations at Cedar Mancr. 
Kew Gardens, St. Albans and Bellaire, ani 
including the purchase of two portable 
mercury arc substations, has been author- 
ized. The probable cost is $2,000, 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the July Issue 


LOCOMOTIVE ORDERS 


NN Se 


Road No. of locos. Type of loco. Builder 
Baltimore & Ohio..... Gee 69 Siberian, 201 3,000-hp. Diesel-elec. frt......... 0... Electro-Motive 
Minneapoiis & St. Louis se 3? 1,000-hp. Diesel-elec. road switch... .. American Locomotive 
St. Louis-Southwestern. . 5 1,000-hp. Diesel-elec. switch. ... 

i . 1 2,000-hp. Diesel-elec. frt.. 
Union Pacific... aLaaa 33 6,000-hp. Diesel-elec. pass. 
3 2,000-hp. Diesel-elec. pass. 
1 1,500-hp. Diesel-elec. frt.. 
3 400-hp. Diesel-elec. switch........... 
FREIGHT-CaR ORDERS 

Road No. of locos. Type of car Builder 
Baltimore & Ohio............... 25 | ne a Com Shops 
Chicago & Eastern Illinois....... e Soton Ha S o/s, eeeves a ee Amean Càr & Fd: 

ton HODDET ok cece ae vad bee eeas Pull -Stan 
Chicago, Milwaukee, St. Paul & %0, as en 
ACIFIC.........0505 EEEE 0-ton covered ho 

Duluth, Missabe & Iron Range... 500 70-ton hopper.. hate 

500 50-ton hopper.. 

500 70-ton hopper 
Great Northegn................. - 500 50-ton bo... 
Gulf, Mobile & Ohio............ 300 50-ton box....... Fan 

1 50-ton gondola.............. . American Car & Farr 
Illinois Central................. 1,5003 50-ton hopper... ........ cc cece ee ees Company Shops ? 

: i 1,5008 = 50-ton box......... Harrira peis Compan: A 
New Jersey, Indiana & Illinois... . 1006 50-ton automobile.................. Pressed Sree! 
Pennsylvania.................6 1,000 50-ton box..... ee 
Detroit & Toledo Shore Line..... 100 70-ton covered hopper 
on Olas ia atediar Ves es 400 70-ton covered hopper............ . Gen 
Western Fruit Express.......... 400 40-ton refrigerator..............0. os 
Freicut-Car INQUIRIES - 
Road No. of cars Type of car 
Pod Ale lets dg iears eo eect š 1,000 SO-ton box........... eee eee eee 

Union Pacific...............005 + 1,000 50-ton box......... 

heeling & Lake Erie........... 1,000 70-ton hopper 

1 Delivery scheduled for the first quarter of 1948. The B. & O. has also purchased 10 t locomati\t 
from the Seaboard Air Line. =a aia 

4 Delivery scheduled for September, 1948. 5 

3 Delivery expected February, 1948. Approximate cost $1,250,000. 

4 Two A and one B unit. 

$ Construction of the hopper cars scheduled for the first half of 1948. The box care will be built during tt 
second half of 1948. ; 

* Construction expected to begin in December. 

Notes:—The Pullman-Standard Car Manufacturing Company has begun commercial deliveries of its new. 
Napid production í P-S-I box car, the first of nearly 10,000 cars of this type being built, according to Wala 
N. Barker, executive vice-president. Mr. Barker said that “with its greater standardization in design, :?° 
new-type box car ‘will mean lower cost to its railroad purchasers.’ The company itself manufactures a portic 
of the component parts of the car. The first shipment of the cars went to the Lehigh Valley and, according t: 
Mr. Barker, 11 other railroads have placed orders. Six thousand of the units wil] be built at the Michigan Ci! 
(Ind.) plant and others will be constructed at the Bessemer (Ala.) shops. 


The Southern Pacific plans to augment its fleet of streamliners by the purchase of two complete “City oi S83 
Francisco" trains so that this now tri-weekly Chicago-San Francisco service may be placed on a daily schedut. 
Including the cost of the two 6,000-hp. Diesel-electric locomotives to power the trains, a total expenditure © 
over $5,000,000 is called for. Acquisition of 42 additional cars is involved, including baggage and crew dormito 
cars, dining cars, all-room sleepers, chair, lounge and lounge-observation cars. This equipment will be :t 
addition to the five Diesel locomotives and 52 lightweight passenger cars ordered in 1946, upon which deliver 
is only now commencing. Delivery of the latest order is not anticipated unit] the latter part of 1948. 

The Wabash has announced that a new seven-car lightweight streamliner, to cost $1,000,000, is unde 
construction and will be placed in operation between Kansas City, Mo., and St.Louis, The new Diesel-powet- 
train, to be known as the “City of Kansas City,” will augment the existing service offered by the “City c ` 
Louis,” for which streamline equipment, purchased jointly with the Union Pacific, is on order. t 
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SKF Inoustrigs, Inc.—A two-year mod- 
ernization and expansion program costing 
over $4,000,000 has been announced by SKF 
Industries, Inc. The bulk of the expendi- 
tures will go for new machinery for the 
company’s two Philadelphia, Pa., plants. 
Program is aimed primarily at increasing 
the production of spherical roller bearings. 

Roy C. Norton, Jr., has been appointed 
a field engineer in the Hartford, Conn., 
district office of SKF, and J. J. Torkelson, 
field engineer at Chicago, has been trans- 
ferred to the branch office at Milwaukee, 
Wis. R. M. Parrish has been appointed 
to the sales ‘staff of the district office at 
Portland, Ore. 

+ 


Cummins Encine ComPAanNy.—R. E. 


H uthsteiner, vice-president and general 


manager of the Cummins Engine Company, 
has been elected a director of the company 
to succeed the late Hugh T. Miller; H. L. 
Knudsen, vice-president of engineering, has 
resigned but will continue as a director of 
the firm. D. J. Cummins has been appointed 
manager of engineering and quality to 
assume most of Mr. 
duties. . 
+ 


INLAND STEEL CoMPANY.—John J. Davis, 
t Jr., has joined the staff of the Inland Steel 
Company, at Chicago, and will become 
manager of sales, railroad division, on Janu- 
ary 1, 1948, when he will succeed to the 
, full responsibilities of William J. Ham- 
mond, vice-president and manager of sales, 
railroad division, who will retire on that 

date. 

+ 


GENERAL STEEL CASTINGS (CORPORATION. 
—Harry R. Bartell has been appointed 
assistant vice-president-sales of the General 
Steel Castings Corporation and James W. 
Cooke district manager-sales, with head- 
quarters at Eddystone, Pa. 

Harry R. Bartell started his career in the 


Harry R. Bartell 


office of the mechanical engineer of the 
New York Central in Cleveland, Ohio, and 
later was car designer for the Atlas Car & 
Manufacturing Co. in Cleveland. He joined 
the Commonwealth Steel Company in 1916, 
where he worked in the engineering de- 
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Knudsen’s former’ 


Supply Trade Notes 


partment, later representing that firm and 
its successor, General Steel Castings, as 
sales engineer. In 1931 he was appointed 
manager, western district sales. Mr. Bar- 
tell will continue in charge of district sales 
with headquarters at Granite City, Ill. 


James W. Cooke is a graduate of Prince- 


James W. Cooke 


ton University (1930). He entered the 
service of General Steel Castings in 1937 
and worked several years in the production 
and service departments before joining the 
sales organization as representative for New 
England and middle western railroads. 


+ 


ALUMINUM COMPANY OF AMERICA.— 
Ralph V. Davies, former assistant general 
sales manager of the Aluminum Company 
of America, has been appointed vice-presi- 
dent and general sales manager, to succeed 
George J. Stanley, who has retired. Mr. 
Stanley will continue also as a director of 
the company and a number of its subsi- 
diaries. Robert B. McKee and Donovan 
Wilmot, also assistant general sales man- 
agers, have been appointed vice presidents 
along with Mr. Davies. 

Ralph V. Davies joined the company in 
1919 as a metallurgist at the New Kensing- 
ton, Pa., works. He later served success- 
ively in the sales offices at Rochester, N. 
Y., Buffalo, and Washington, D. C. He 
was appointed manager of the Washington 
office in 1928, and manager of the New 
York office in 1930. In 1943 he was ap- 
pointed product manager for ingot sales, 
with headquarters in Pittsburgh, Pa., and, 
in 1944, assistant general sales manager in 
charge of the company’s sales engineering 
and sales development activities. 

Mr. Stanley joined the Pittsburgh Re- 
duction Company (now the Aluminum 
Company of America) in 1905. In 1909 
he was appointed sales manager in Roch- 
ester, N. Y., and ten years later assistant 
general sales manager in charge of ingot 
sales, with headquarters in Chicago. He 
became vice-president of the United States 
Aluminum Company, in 1922, and general 
sales manager of the parent firm in 1928. 
Three years later he was appointed vice- 
president of the Aluminum Company and, 
in 1939 he was elected a director. 


Ar Repuction Sates CoMPpANy.—The 
Air Reduction Sales Company has opened 
new oxygen plants at Decatur, Ill., and 
Baton Rouge, La., under the supervision 
respectively of George H. Klingenberg and 
J. L. West. 

+ 


GriFFIN WHEEL Company.—Charles E. 
Barnes, general sales manager of the Griffin 
Wheel Company at Chicago, has been 
elected vice-president in charge of sales, 
succeeding Carter P. Whitcomb, retired. 


+ 


INTERNATIONAL NICKEL COMPANY. — 
Joseph M. Weldon, formerly in charge of 
the aeronautical division of the alloys sales 
department of the International Nickel 
Company, has been appointed assistant to 
vice-president H. J. French. 


+ 


Iron & SreeL Propucrs, Inc.—Basil 
Fenn-Anstruther has been appointed rep- 
resentative of Iron & Steel Products, Inc., 
for the states of California, Nevada, and 
Arizona, with headquarters at 416 West 
Eighth street, Los Angeles 14, Calif. 

+ 


AMERICAN CAR AND FOUNDRY COMPANY. 
—Rudolph Furrer has been elected vice- 
president in charge of engineering of the 
American Car and Foundry Company, to 
succeed Edmund Dana Campbell, who has 
retired for reasons of health after 43 years’ 
service. Earlier in his career, Mr. Furrer 
was associated successively with the Allis- 
Chalmers Manufacturing Company, the A. 
O. Smith Corporation, and the United 
States Steel Corporation. Morris S. Evans, 
former district manager of the Buffalo, 


Rudolph Furrer 


N. Y., plant, has been appointed manager 
of the estimating division, with head- 
quarters in New York, to assist Mr. Fur- 
rer. Mr. Evans worked at the company’s 
Berwick, Pa., plant in 1913 and during 
later summer months while attending col- 
lege. After graduation he became a full- 
time employee and later served successively 
as superintendent, improvement and mainte- 
nance, local engineer, and assistant to the 
district manager. He was appointed dis- 
trict manager of the Buffalo plant in 1940. 
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Pressen STEEL Car Company.--John F, 
MacEnulty, chairman of the board of 
directors of the Pressed Steel Car Com- 
pany has retired, but will continue to be 
available to the company on a consultative 
basis. 

John F. MacEnulty joined Pressed Steel 
Car shortly after its organization in Janu- 


John F. MacEnulty 


ary, 1899. He first worked as a car in- 
spector in the Allegheny plant and steadily 
advanced through various departments un- 
til 1916 when he became a vice-president. 
He was elected a director in 1922; vice- 
president and general manager in 1936, 
and president in December, 1937. Mr. 
MacEnulty was elected vice-chairman of 
the board in April, 1945, and chairman on 
June 13, 1946. He was president of the 
American Railway Car Institute for many 
years and at present is a director of the 
institute. 
+ 
BETHLEHEM STEEL CompANy.—The fol- 
lowing changes have been made in the sales 
personnel of the Bethlehem Steel Company : 
J. M. Ellis, formerly general manager of 
sales and M. C. Schrader, formerly as- 
sistant to the general manager, have been 
appointed assistants to the vice-president: 
K. L. Griffith, formerly assistant general 
manager of sales, has been appointed gen- 
eral manager of sales; D. C. Roscoe, former- 
ly manager of sales, sheets and strip, has 
been appointed assistant general manager 
of sales, and A. T. Hunt, formerly man- 
ager of sales, galvanized sheets and formed 
products, has been appointed manager of 
sales, sheets and strip. 
+ 
Grip Nut Company.—C. A. Henrickson 
has been appointed assistant mechanical 
engineer of the Grip Nut Company, with 
headquartsrs at the general offices, 310 
South Michigan avenue, Chicago 4. 
+ 
ALLIs-CHALMERS MANUFACTURING COM- 
PANY.—The Allis-Chalmers Manufacturing 
Company has announced the formation of 
a new turbo-power development depart- 
ment in its engineering development divi- 
sion. R. C. Allen, formerly manager of the 
steam-turbine department, has been ap- 
pointed manager and chief engineer of the 
new department and W. A. Yost, formerly 
assistant manager, succeeds to Mr. Allen’s 
former duties. 
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Buttarp Company.—E. Payson Blan- 
chard, sales manager of the Bullard Com- 
pany, Bridgeport, Conn., has been appointed 
director of sales, and Frank U. Hayes, 
assistant sales manager, has been appointed 
sales manager. Mr. Blanchard will be ‘in 
charge of general administrative sales poli- 
cies and Mr. Hayes will be responsible for 
executive sales functions. 

E. Payson Blanchard was born in Ux- 
bridge, Mass. He received his education 
at Brown University, Class of 1912, and 
through continuation courses. His work 
in the earlier years of his career was in 
granite quarrying and cutting. His career 
in the tool business began with the Osgood- 
Bradley Car Company where he spent three 
years designing tools and dies for the tool- 
ing and construction of steel passenger cars. 
For six years he was with the Boston 
Pressed Metal Company in tool and die 
design, production control, cost accounting, 
sales, and as assistant to the general mana- 
ger. He became associated with the Bull- 
ard Company as an engineer in 1920 and 


E. P. Blanchard 


subsequently became advertising manager, 
assistant sales manager, and, in 1932, sales 
manager and a director. Mr. Blanchard 
is a member of the American Society of 
Mechanical Engineers and the Society of 
Automotive Engineers. 

Frank U. Hayes is a graduate of Lowell 
Institute at Cambridge, Mass. He was 
associated with the Baldwin Locomotive 
Works, Philadelphia, Pa., before entering 
the tool plant of the Bullard Company in 
1935. Within the next year he was assigned 
to the sales division, Middle Atlantic states. 


Trade Publications 


CRANES. — Conco Engineering Works, 
Mendota, Ill., eight-page catalog No. 3000 
illustrates and describes in detail the 
Conco line of hand-powered and electric 
cranes, hoists and trolleys. 


Piston Rıncs.—Hunt-Spiller Manufac- 
turing Corporation, South Boston, Mass. 
Twelve-page catalogue, “From Cannon 
Balls to Piston Rings,” outlines “Almost 
a Century-and-a-Half of Progress” of the 
Hunt-Spiller Company, then describes the 
Hunt-Spiller double seal rings for Diesel 
engines, gas engines, steam engines, re- 
frigerating compressors, pumps, etc. 


In March, 1941, he was assigned by the 
Bullard Company as a technical advisor. 
Tool Section, Production Division, Office 
of Production Management. On his retum 


F. U. Hayes 


to Bullard his assignment was the setting 
up of a sub-contracting division. Mr. Hayes 
was appointed assistant sales manager in 
1942. 
+ 

Link-Bett Company.—Harold L. Hoci- 
man, general manager of the Pershing Road 
(Chicago) plant of the Link-Belt Company, 
has been elected vice-president in charge 
of manufacturing at Chicago. David E. 
Davidson, head of the engineering depart- 
ment at the Pershing Road plant, has been 
appointed general manager. Other appoint- 
ments have been made at the Pershing Road 
plant as follows: R. W. Rausch, assistant 
chief engineer, has become chief engineer, 
succeeding C. S. Huntington, who has re- 
tired. H. W. Regensburger, assistant to 
the vice-president in charge of engineering 
at the executive offices, has become divi- 
sional engineer in charge ot estimate eng- 
neering. ŒE. P. Berg, who has served as 
assistant to the president since the recent 
death of E. L. Berry, vice-president in 
charge of production, is now general super- 
intendent. J. C. Spence, general superin- 
tendent since 1942, has been appointed as- 
sistant to H. L. Hoefman, vice-president in 
charge of manufacturing, at the executivi 
offices, 307 North Michigan Avenue, Chi- 
cago. 


ef 


+ 
MINES EQUIPMENT Company.—Carl G 
Howard has been appointed Chicago sales 
representative for the Mines Equipment 
Company of St. Louis, Mo., for the sale 
of electrical connectors and cables in the 
railway and industrial field. Jack Gould. 
formerly associated with the Copperweld 
Steel Company, at Chicago, has joined Mr. 
Howard in the sale of Mines Equipment | 
Company products. | 
+ 
OxonrtE Company.—The Okonite Com- 
pany has announced the opening of a ne» 
sales office at 626 Broadway, Cincinnati. 
Ohio. S. W. Pollock, in charge of the 
new office, will handle sales in southern 
Ohio. 
+ 
HANNA ENGINEERING Works. — The 
Valley Bearing & Equipment Co. has been 
organized with its main office at 39 South 
La Salle street, Chicago, to handle sales of 
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Sne Tough Guy is too busy to gripe about the beating he takes. Like 
the good Chilled Car Wheel he is, he takes year after year of punishing 
service and gives as good as he receives. 

We at AMCCW lay the ground work for better wheel performance by 
providing wheel manufacturers with a code of practice. Firm adherence to 
this code is demanded as a condition of continuing membership. Helping us 
to achieve our aim of uniform specifications . . . uniform inspection... 
uniform product is a technically trained staff of resident inspectors, general 
inspectors and metallurgical and engineering personnel. 

Then, too, our testing and research facilities include all the equipment neces- 
sary to insure that wheel standards advance steadily. 


the Hanna Engineering Works’ “Glide- 
Ride” air cylinder. Jean R. Huff, president 
of the company, has announced that the 
Philadelphia, (Pa.) area will be represented 
by Paul H. Griffith, with offices at 1381 
Broad Street Station building, Philadelphia 
3; the West Coast area by Joseph M. 
IVelles, 112 West Ninth street, Los An- 
geles, Calif.; and the St. Paul (Minn.) 
area by Robert J. Wylie, 612 Pioneer build- 
+ 

AMERICAN STEEL FOUNDRIES.—F. H. 
Bassett, sales agent representing Ameri- 
can Steel Foundries in certain western 
territory, has been placed in charge of 
all western territory to succeed F. S. 
McNamara, who retired on June 30. 

F. H. Bassett joined American Steel 
in 1924, immediately after his graduation 
from Coraell University with a degree in 
mechanical engineering. After completing 
a special training course at various A.S.F. 
plants he was transferred to sales in the 
Chicago district. In 1942 he began three 
years’ service as an officer in the Navy. 
In 1945 Mr. Bassett returned to American 
Steel Foundries as sales agent in the Den- 
ver, Colo., area, where he now has head- 
quarters in new offices, rooms 503-4, Boston 
building, Denver 2. 

F. S. McNamara was born in Detroit, 


F. S. McNamara 


Mich. He started his career in 1893 as 
an office bey with the Grand Trunk (now 
part of the Canadian National system). He 
served successively as storekeeper at Battle 
Creek, Mich., and Portland, Me.; as gen- 
eral clerk to the master mechanic at the 
Point St. Charles shop; as general store- 
keeper of the Denver & Rio Grande, the 
Colorado & Southern and the Fort Worth 
& Denver City, when these three roads 
had a common stores department; as gen- 
eral manager for the Santa Fe, Raton & 
Eastern; as vice-president of the Yankee 
Fuel Company; and as vice-president of 
the Colorado Grey Iron Foundries. 


STANDARD RaILWway EQUIPMENT MANU- 
FACTURING COMPANY.—V inton E. Sisson, 
vice-president—patents of the Standard 
Railway Equipment Manufacturing Com- 
pany, has retired, following 36 years of 
service with the firm. Mr. Sisson joined 
the company in 1911 as mechanical engineer, 
subsequently advancing to sales engineer 
and patent counsel. He had served as vice- 
president—patents, since 1922. As a re- 
sult of Mr. Sisson’s retirement, Karl T. 
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Nystrom has become manager, patent and 
development department; with Sabin C. 
Bronson as patent counsel and 4. L: 
Thompson, assistant manager, development 
department. 

+ 


GLose STEEL Tuses Company.—T. R. 
Coffey has been appointed manager of sales 
of the Detroit, Mich., and D. F. Wenzel, 
manager of sales of the Wisconsin office 
of the Globe Steel Tubes Company. Mr. 
Wenzel’s headquarters are in Milwaukee, 
Wis. ! 

T. R. Coffey has been associated with 


T. R. Coffey 


Globe Steel Tubes since 1928, serving in 
various capacities in the general sales de- 
partment. He was appointed manager of 
sales of the Milwaukee, Wis., office in 1943. 


. APRs 
D. F. Wenzel 


D. F. Wenzel has been associated with 
the Globe company for the past eleven 
years in the general sales office. He suc- 
ceeds Mr. Coffey. 


+ 


Corntnc Grass Works. — Arthur S. 
Tylor, former manager of the lighting 
sales department of the Corning Glass 
Works, has been appointed general sales 
manager of the technical products division, 
to succeed John W. Romig, resigned. 
William J. Belknap, formerly manager of 
the market research department, will suc- 
ceed Mr. Tylor in the lighting sales de- 
partment. 


Vapor Car Heatrnc Coxpany.—N, 0, 
Kirkby has been appointed director of re 
search of the Vapor Car Heating Company 
of Chicago. Mr. Kirkby served previously 
in the company’s sales and service depart- 
ment. Before joining Vapor, he was an 
assistant mechanical engineer of the Chi- 
cago, Burlington & Quincy. 

+ 


MIDVALE Company.—Richard T. Nalle 
has been elected president of the Midvak 
Company, to succeed Francis Bradley, who 
has been elected chairman of the board oi 
directors. 

+ 

Eaton MANUFACTURING Compaxy— 
Edward J. Helline has been appointed gen- 
eral sales manager of the Reliance division 
of the Eaton Manufacturing Company, 


for twenty-eight years, starting as mail 


Edward J. Helline 


clerk and serving as manager of the orde 
and billing department, manager oí the 
service department and assistant to the 
general sales manager. For the past three 
years he has been in charge of snap ring 
sales engineering and promotion. 


+ 


NATIONAL ALUMINATE CORPORATION- 
l1. A. Marshall, assistant to the vice-presi- 
dent, has been appointed assistant vice 
president of the National Aluminate Cor- 
poration, with headquarters as before at 
New York. J. L. Gibboney, assistant to 
the vice-president, at Indianapolis, Ind. 
has been appointed assistant vice-president 
with headquarters at Indianapolis. L. S 
Heasom, assistant manager, railway service 
at Chicago, has been appointed assistant tc 
the vice-president, with headquarters at 
Chicago, succeeding H. H. Richardson, de- 
ceased. R. G. Bielenberg, railway servic 
representative at Waverly, N. Y., succeed 
Mr. Heasom as assistant manager, railway 
service, at Chicago. 

+ 


KENNAMETAL, INC., has appointed as 
representatives Walter C. Lavers, Josep! 
F. Liebscher and Richard H. Oberholtzer. 
formerly application engineers of Kenn2- 
metal, Inc., Mr. Lavers and Mr. Liebscher 
to serve the South Pacific district, with 
headquarters in Los Angeles, Calif., and 
Mr. Oberholtzer the Detroit, Mich., area 
with headquarters in that city. Also ap- 
pointed representatives are Ralph L 
Miller in the Reading, Pa., area, with 
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Edward J. Helline has been with Eaton 
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must be anticipated 


BECAUSE equipment can not be built “overnight,” traffic 
demands must be anticipated for long periods in advance. 
So, versatile motive power is especially important—locomo- 
tives capable of speeding passenger traffic or handling heavy 
freights with equal facility and economy of operation. 


Lima-built modern steam locomotives meet these requirements 
and provide the superior performance that results from 
Lima’s insistence upon the highest standards of design, work- 
manship and material. 


LIMA 


LIMA LOCOMOTIVE WORKS “LocomaTive “uae INCORPORATED, LIMA, OHIO 


August, 1947 
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headquarters in Philadelphia, Pa.; Charles 
Herbert Bodner, tool engineer and repre- 
sentative in the Los Angeles area, and John 
H. Wright in the New England district. 
Added to the company’s staff of application 
engineers are Dalton Huston and D. C. 
Cunningham, both at Detroit, Hugh A. 
Pilling at Philadelphia, and Frank E. Ryan, 
Jr., with headquarters at Springfield, Mass. 
Gilbert A. Bunn has been appointed Phila- 
delphia district manager, with headquarters 
at Philadelphia. 
+ 

AMERICAN LOCOMOTIVE COMPANY. — 
James E. Davenport, vice-president of the 
American Locomotive Company, has re- 
signed. Mr. Davenport had been in charge 
of engineering, development and research 
for the company since 1940. 

+ 


WILSON’ ENGINEERING CORPORATION. 
The Wilson Engineering Corporation, Chi- 
cago, has appointed Allen-O’Neill Asso- 
ctates, 219 Ninth Street, San Francisco 3, 
Calif., as its Pacific coast representatives. 

+ 

KeLIıTeE Propucts Company.—The At- 
lantic states interests of Kelite Products, 
Inc., manufacturers of industrial chemicals 
for cleaning and processing have been taken 


Gene Goble 


over by the Kelite Products Company, un- 
der the direction of Gene Goble. Mr. Goble 
also is president and general manager of 
Goble Aircraft Specialties, Inc. 

d 


Cuicaco RarLway EQUIPMENT ComM- 
pANY.—A. C. Moore, president of the Chi- 
cago Railway Equipment Company, Chica- 
go, has been elected to the newly created 
position of chairman of the board. Mr. 
Moore will continue as chief executive 
officer of the company, and exercise general 


General 


WittiaM Martin, general mechanical 
inspector of the Missouri Pacific at St. 
Louis, Mo., has retired. 


P. E. Oakes, general supervisor of loco- 
motive maintenance of the Chicago, In- 
dianapolis & Louisville at LaFayette, 
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supervision and control over its affairs. 
S. J. Walker, executive vice-president, has 
been elected president. 
+ 
VANADIUM CORPORATION OF AMERICA.— 
C. S. Munson, Jr., formerly assistant to the 
executive vice-president of the Vanadium 
Corporation of American, has been ap- 
pointed assistant to the president. 
+ 
Theodore E. Burke, formerly with the 
Republic Steel Corporation, has joined the 
Vanadium Corporation of America as sales 
engineer in the railroad division, with head- 
quarters in Chicago. 
Ld 
DearBorN CHEMICAL CompaAny.--E. T. 
Erickson has been appointed to head the 
Chicago city sales department of the Dear- 


E. T. Erickson 


born Chemical Company. Mr. Erickson has 
been chemical engineer in the company’s 
water treating division for the past three 
years. 
+ 

Evans Propucts Company.—The load- 
ing division of the Evans Products Com- 
pany, Plymouth, Mich., has announced the 
opening of a new Chicago office. Kenneth 
J. Tobin, in charge of the new office, will 
direct promotion of railroad equipment 
manufactured by Evans. 


CARNEGIE-ILLINOIS STEEL CORPORATION. 
—John R. Johnston, sales manager in the 
Milwaukee (Wis.) district office of the 
Carnegie-IIInois Steel Corporation, has 
been appointed assistant general sales man- 
ager, with headquarters at Pittsburgh, Pa. 
Charles E. McIntyre, assistant manager of 
the district sales office at Detroit, Mich., 
has been appointed sales manager of the 
district sales office at Milwaukee, succeed- 
ing M. Johnston. 


Personal Mention 


Ind., has been appointed mechanical divi- 
sion assistant, with headquarters at La- 
Fayette. The former position has been 
abolished. 


Joun PFEIFFER, whose retirement as su- 
perintendent of motive power of the Fort 
Worth & Denver City and the Colorado & 
Southern, (parts of the Chicago, Burling- 


The Chicago sales units of the Carnegie. 
Illinois Steel Corporation (a subsidiary oí 
the United States Steel Corporation) have 
been combined under the direction of G. 4. 
Price, manager of the Chicago district sales 
office. E. W. Backes has been appointed 
railroad industries sales manager; J. H 
Morava, manufacturing industries sales 
manager, and G. O. With, construction in- 
dustries sales manager. 


Mopern Suppty Company.—Donald G. 
Patton has joined the Modern Supply Com- 
pany, with headquarters in Chicago. 


Obituary 


H. H. RicHarpson, assistant vice-presi- 
dent of the National Aluminate Corpora- 
tion, Chicago, died in that city on July 5. 

+ 


Norman WIıLson STORER, former con 
sulting railway engineer of the Westing- 
house Electric Corporation, died on June 
5, at his home in Winter Park, Fla. He 
was 79 years old. 

+ 

Harry A. Maurer, former General Sv- 
perintendent, Director and Secretary of The 
Oster Manufacturing Company of Cleve- 
land, Ohio, died on June 17, 1947 after an 
illness of several months. He was seventy 
years of age. 


Aucust H. TUECHTER, president of tht 
Cincinnati Bickford Tool Company since 
1909, died on May 17. 

+ 


NeLson F. Burns, sales representative 
of the Vapor Car Heating Company, died | 
at Chicago on May 27. Mr. Burns was 
born on January 12, 1875. He entered 
the service of the Vapor company o 
January 1, 1919. Prior to then he had 
served five years with the Pullman Com- 
pany, and 24 years with the New York 
Central. At the time of his death he wa‘ 
special representative for the vice-president 
at Chicago. 

+ 

Puitie H. Simpson, manager of rail- 
way sales, Eastern district, K. W. Bat- 
tery Company, died May 29, 1947, after a 
period of ill health. Mr. Simpson wes 
born in Brooklyn in 1886, and spent his 
entire business career in the railroad field 
He started his career in the New York 
office of the Gould Storage Battery Com- 
pany in 1907 and continued with the Gould 
Company until it was sold. He later served 
for a period of about one year with the 
Edison Storage Battery Company, and it 
May, 1930, joined the K. W. Battery Com- 
pany as manager of railway sales. 


ton & Quincy), with headquarters at Den- 
ver, Colo., and Childress, Tex., was ré- 
ported in the July issue, was born at Cres- 
ton, Iowa, on May 25, 1875. He entered 
railroad service in 1892, as a wiper on the 
Burlington, at Creston, and served in van- 
ous minor capacities until 1914, when be 
became general foreman, at Quincy, Il. hn 
1915 he was appointed master mechanic, 
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This curve shows a comparison of horse- 
power at rear of tender for a modern 
locomotive when equipped with piston 
valves and when equipped with the 
Franklin System of Steam Distribution. 
In both cases, steam consumption by the 
engine is 90,000 Ibs. per hour. 


DRAWBAR HORSEPOWER 


Computations based on: 
Type 4-8-4 

Cylinders 25” x 32” 
Driving Wheels 80” 

Boiler Pressure 300 Ib 


Steam Temperature 730° F 
Total Heating Surface 4225 sq ft 
Grate Area 100.2 sq ft 


from a locomotive equipped 

with the Franklin System 
of Steam Distribution 

This curve shows the improvement in horsepower output that 


may be expected from a modern locomotive when it is 


equipped with the Franklin System of Steam Distribution. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK e CHICAGO e MONTREAL 


STEAM DISTRIBUTION SYSTEM ° BOOSTER © RADIAL BUFFER * COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS © DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS ° CAR CONNECTION 
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Newsworthy Items for Those Concerned with 
industrial Cleaning and Related Problems 
i 


No. 2 


Aja-Dip Cleaning with Magnus 755 
Saves up to 90% Time on Diesel Parts 


Before 
Cleaning 


After 
Cleaning 


For Those Stubborn Deposits 
on Diesel Train Car Tops 


The discolorations and stains caused by 
the locomotive exhaust fumes on the tops of 
following coaches do not readily respond to 
ordinary car cleaning compounds. Magnus 
77, a special solvent type of cleaner, has 
been in steady use on this type of dirt almost 
from the day the first streamliner took to 
the rails. 

The cleaner is worked into the deposit 
with a brush and allowed to soak in for a 
few minutes. Then dirt and cleaner are 
flushed away with water. 


Cut Lost Time with a 
SAFE Hand Cleaner 


It has been proved beyond any doubt that 
harsh, abrasive hand cleaning materials are 
the cause of a lot of the infections and 
dermatoses which contribute to the lost time 
factor in shop operations. 

Standardize on Magnus Hand Cleaner for 
safe but speedy hand cleaning. No harsh 
chemicals. Mild but effective scouring action. 
Leaves hands smooth, without robbing skin 
of its natural oils. And it works faster than 
gritty, dangerous sand soaps! 
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With that unique emulsion-solvent cleaner, 
Magnus 755, plus the dynamic agitation of 
thə cleaner provided by the Magnus Aja- 
Dip Cleaning Machine, you get thorough 
cleaning of all diesel parts with virtually no 
manual work and in a fraction of the time 
required by ordinary methods. The unit 
shown to the left was cleaned, without hand 
brushing, in less than two hours. Similar 
parts used to take from 24 to 30 hours by 
the solvent-soak, hand brushing method. 

The line of Magnus Aja-Dip Cleaning Ma- 
chines is broad enough to cover every phase 
of railroad cleaning, from the processing of 
small batches of heavily carbonized parts 
to the handling of a complete diesel block. 


NEW CLEANING IDEAS 
For Further Details Write Magnus 


You Don’t Have to Dismantle to Clean 
Shop Machines. No matter how greasy and 
dirty they are, just spray with Magnusol- 
kerosene mixture and let it soak in. Then 
pressure rinse with water. No heat required. 
Sate for all metals and coatings. 


No. 113 
e 


Put “Wetting” to Work when You Clean 
Up in the Engine Room. Magnus 10-X isa 
mild alkaline cleaner with powerful added 
wetting action. You use a 2 oz. per gallon 
solution to wipe over all surfaces to be 
cleaned, followed ky drying off with a clean 
cloth. Removes all oily dirt, but is harmless 
to finishes. No. 114 


Magnusol for Cleaning All Types of Air 
Filters. Use one part Magnusol concentrate 
to 8 parts kerosene or mineral oil. Soak filters, 
then flush clean with water. No. 115 


Keep Your Fuel Oil Sludge-Free with 
Magnus Clerex. Just a few drops per gallon 
of oil will inhibjt sludge formation. You can 
also use Clerex to disperse existing sludge de- 
posits in your storage tanks. No. 116 


Magnus Chemical Co., 77 South Ave., Gar- 
wood, N. J. In Canada—Magnus Chemicals, 
Ltd., 4040 Rue Masson, Montreal 36, Que. 


and served at Centerville, Iowa, Chicago, 
and Beardstown, Ill. Mr. Pfeiffer was ap- 
pointed superintendent of motive power of 
the F. W. & D. C. in 1919 and also super- 
intendent of motive power of the C. & $, 
in 1936. 


L. A. MCALLISTER has been appointed 
mechanical engineer of the Chicago, In- 
dianapolis & Louisville at LaFayette, Ind. 
Mr. McAllister was previously mechani- 
cal engineer of the Alton at Chicago. 


V. C. GoLpEN, superintendent of Diesel 
locomotive maintenance and operation of 
the Chicago, Indianapolis & Louisville, 
has been appointed general mechanical 
assistant, with headquarters as before at 
LaFayette, Ind. A sketch of Mr. Golden’: 
career appeared in the June issue. 


O. S. Rimes has been appointed acting 
mechanical foreman of the Atlantic Coast 
Line at St. Petersburg, Fla. 


W. D. Frienp, general mechanical in- 
spector of the Missouri Pacific at Houston, 
Tex., has been appointed general mechanical 
inspector, with headquarters at St. Louis, 
Mo. 


L. L. HotrFfEL, superintendent of motive 
power and machinery of the Union Pa- 
cific at Salt Lake City, Utah, has been 
appointed to the newly created position of 
mechanical superintendent of steam power. 
with headquarters at Omaha, Neb. 


A. T. MILLER, assistant superintendent 
motive power and master mechanic of the 
Atlanta & West Point, the Western of Ala- 
bama, the Georgia and the Atlanta Joint 
Terminals, has been appointed superin- 
tendent motive power of these roads, with 
headquarters at Atlanta, Ga. 


A. V. Nystrom, district general car 
foreman of the Chicago, Milwaukee, St 
Paul & Pacific, at Chicago, has been ap- 
pointed assistant general superintendent 
locomotive and car departments, with head- 
quarters at Milwaukee, Wis. 


J. D. Murr, superintendent motive power 
and car department of the Canadian Pacific 
at Toronto, Ont., has retired under the 
pension rules of the company. Mr. Muir 
entered railroad service in 1905 as a ma- 
chinist in the employ of the Canadian Pacific 
at Moose Jaw, Sask. Four years later he 
became shop foreman, subsequently trans- 
ferring to Calgary, Alta. From 1910 to 
1916 he was locomotive foreman, serving 
successively at Calgary, Medicine Hat. 
Alta., and Winnipeg, Man. In 1917 he was 
appointed general foreman, motive power 
department at Vancouver, B. C.; in 1919 
assistant works manager at the Angus shops 
at Montreal, and in 1928 assistant superin- 
tendent motive power and car department 
of the Western lines at Winnipeg. He 
held the latter position until October. 
1937, except for a time in 1933 when he 
served as acting superintendent motive 
power and car department of the Easter 
lines. Mr. Muir became superintendent mo- 
tive power and car department of the East- 
ern lines at Toronto in October, 1937. 


F. O. WaAtsu, superintendent motive 
power of the Atlanta & West Point, the 
Western of Alabama, the Georgia, and the 
Atlanta Joint Terminals, at Atlanta, Ga. 
has retired at his own request after 4 
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Engine and generator are perfectly 
balanced— power output and 
speed completely synchronized. 
There’s no drop in the performance 
curve. For each throttle position, 
a constant horsepower output is 
maintained. 


Tamperproof safety features pro- 
vide automatic protection in emer- 
gencies. Should lube oil pressure 
run low, or a blocked passage 
cause pump suction to rise too 
high, the governor shuts the en- 
gine down, rings an alarm in all 


units, and flashes a light in the 
unit affected. 


The safety devices cannot be reset 
or blocked out until the trouble is 
remedied; bearings and crank- 
shaft can never run with insuf- 
ficient oil pressure. 


(GHEVERAL MOTORS 


OTIVES 


Loco. 


ELECTRO-MOTIVE DIVISION 


Easily accessible for adjustment 
and servicing, this compact, fool- 
proof governor is the latest ex- 
ample of the advanced engineering 
features which give the F3 the 
widest scope of services in the 
world. 


It’s another evidence of Electro- 
Motive’s years of pioneering and 
research — a matchless result of 
two and a half decades spent ac- 
quiring intimate knowledge of 
internal combustion engines and 
control of electrical transmission. 


years of service. Mr. Walsh was born at 
Memphis, Tenn., on March 5, 1873, He 
entered railroad service in June, 1888, with 
the Louisville & Nashville, serving unt! 
March, 1893, as a machinist apprentice and 
as a machinist. Mr. Walsh then became 
fireman and engineer, successively, in the 
employ of the Louisville & Nashville and 
r from August, 1895, to November, 18%, 


; was general foreman and master mechanic 
7 F of the L. & N. On the latter date he be. 
BEATTY No. 14 Toggle ’ came master mechanic of the Western of 
Ponh far saani sea Alabama; chief mechanical officer of the 


Brazil railroad at Sao Paulo, Brazil, in 
March, 1911, and superintendent motive 
power and equipment of the Georgia rail- 
road in March, 1941. From February to 
July, 1919, Mr. Walsh was valuation engi- 
neer of the Atlantic Coast Line, and from 
July 1919 to March 1920, engaged in 
valuation work for the Atlanta & Wet 
| Point, the Western of Alabama and the 
Georgia. He was appointed superintendent 
motive power of the latter roads in March 
1920. 


fabrication. 


Peter JoserpH JoHNsoN, district master 
mechanic of the Canadian Pacific at Mow 
treal, Que., has been appointed assistant 
superintendent motive power of the East- 
ern lines of the Canadian Pacific, with 
headquarters at Toronto, Ont. Mr. John- 

son was born at Richmond, Que., on Oc- 
e tober 19, 1892. He joined the Canadian 
0 U cant teac Pacific in 1906 in the car department at 


White River, Ont. He became shop forè 
man in 1918, serving at Chapleau, Ont: ! 
an 0 do | Angus, Que.; Schreiber, Ont. Winnipeg. 
| Man. ; and Brownville Junction, Me. In 1930 

tricks ! 


BEATTY No. 11-B Heavy 
Duty Punch extensively 
used in railroad industry. 


BEATTY Horizontal Hy- Any basic improvement in your 

draulic Bulldozer for production technique will usual- 

radh ia flanging, ly call for custom-built equip- 
n . 


ment — designed to do a spe- 
cific job in a better, faster, more 
economical way. Our experi- 
ence in many fields qualifies us 
both to help you work out that 
better production technique and 
to design and build heavy metal 
working equipment that will 
make those improved tech- 
niques practical. There is a 
better way to handle most pro- Peter Joseph Johnson | 
duction problems. Our specialty 
is to help you find that better 


he was appointed general foreman ani | 
served successively at McAdam, N. B.: 
Ottawa, Ont.; Farnham, Que.; Toronto: 
and North Bay, Ont. He was appointed di- 
vision master mechanic of the Trenton di- 
vision in 1932 and subsequently was trans- 
ferred to London, Ont., Farnham, and the 
Montreal terminals. Mr. Johnson was ap 
pointed district master mechanic of th | 
Quebec district at Montreal on October 1 
ie. 1945. 


MACHINE AND 
MFG. COMPANY 


way. 


BEATTY 250-ton Gap 
Type Press for forming, 
bending, flanging, press- 


J. V. B. Duer, assistant to vice-presi- | 
dent—operation of the Pennsylvania, wit! 
headquarters at Philadelphia, Pa., has fe 
tired after 41 years of railroad service 
Throughout his career Mr. Duer has been 
closely associated with the various electri- 


HAMMOND, INDIANA 
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Good News for Travelers 


that Good Brakes 


Next to a top safety record, railroad 
* men are generally proudest of a blue- 
ribbon record for maintaining sched- 
ules. The “On Time” chalked on the 
announcement board is a big factor 
in winning passenger patronage and 
‘building good will. 
: Westinghouse HSC electro-pneu- 
] matic air brake equipment helps many 
Drakes are Basic : famous trains to build reputations for 
lo dependability. In application and re- 
y lease, the impulse travels the length of 
Keailroad brogyess d the train in the wink of an eye. Braking 
pressures are equalized automatically 
on all cars in the train. 


help to write 


The engineman can make a later 
application in approaching restricted 
speed zones, and a quicker release in 
leaving. Running time can be sub- 
stantially reduced without increasing 
top speed. 

For your modern passenger trains, 
use this modern combination: HSC 
AIR BRAKES .. . for braking flexi- 
bility to match modern train speeds, 
and unequalled smooth action. SPEED 
GOVERNOR CONTROL ... for reg- 
ulating brake forces to wheel speeds. 
AP DECELOSTAT ... for wheel slip 
detection to keep the wheels rolling. 


XK Westinghouse Air Brake Co. 


WILMERDING, 


Bakes or Dries em 


Coils & Armatures = 
Automatically =i 


NO Watching ° NO Timing == 


Hi-volume horizontal air flow. 
Automatic heat control. 
Positive fresh air intake. 
Controlled volatile exhaust. 
Uniform temperature. 
Economical to operate. 

e Easy to load and unload. 


HERE'S AN OVEN that saves 
time on urgent motor repair 
jobs. This DESPATCH S Oven 
reduces baking time 25 to 35%, and bakes auto- 
matically—without watching or timing! 

Average load for this 6’x6’x6’ oven is 72 
armatures and 100 complete coil sets. Daily ca- 
pachy is 216 armatures, 300 complete coils. 

emperature: 300°F. to 450°F. Time: variable 
up to 6 hours—ave. 4 hours at 300°F. Direct gas 
fired convection heat . . . automatic, safe (Factory 
Mutual approved). 


DESPATCH OVEN COMPANY 

Minneapolis Office: 619 S.E. 8th St. 

Chicago Office: 221 N. LaSalle St. 
Offices in All Principal Cities 


ARO. ORE 


eee 


GREAT NORTHERN Shops, St. Paul, 
bakes two 3-ton 36” diameter armatures 
for diesel-electrics in 12 hours with this 
DESPATCH Oven. 


DESPATCH 
OVEN COMPANY WRITE TODAY 


for information 


USTABOUT 
CRANES 


assure you yard efficiency that 


adds to your profits. If your yard 
isn’t mechanized, it’s probably a gold mine 
of savings it pays you to dig into. Winter 
and summer, indoors but 
especially out, rugged, 
versatile Roustabouts save 
you time, manpower and 
money — prevent costly 
delays and expensive han- 
dling. Hook or magnet 
loads to 7% tons — mod- 
ernly engineered for fast 
action and years of over- 
work; ask hundreds of 
users. Write for the facts! 


THE HUGHES-KEENAN COMPANY 
605 NEWMAN STREET . . . MANSFIELD, OHIO 


Roustabout Cranes 
By Hughes-Keenan 


Load-Handling Specialists Since 1904 
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fication projects of the Pennsylvania sys- 

tem. He played a prominent part in super- 

vising the electrification of the railroad’s 

eastern seaboard lines between New York, 

Philadelphia, Pa.; Baltimore, Md.; Wash- 

ington, D. C., and Harrisburg, Pa., his 

work in this connection involving not 

only roadway construction but also de- 

sign and construction of the electric loco- 

motives. Mr. Duer was born at Poultney, 

Vt., in 1882, and was graduated from the 
Stevens Institute of Technology in 193 
with the degree of mechanical engineer. 
He thereupon entered the apprenticeship 
course of the General Electric Company at 
Lynn, Mass., and Schenectady, N. Y. 
where he specialized in railway work. In 
1905, while the electrification of the Long 
Island wes under way, he entered the em- 
ploy of the engineering firm which was 
supervising the project, serving as inspector 
The following year, Mr. Duer transferred 
to the railroad’s service in a similar capac- 
ity. In 1910, he was appointed a foremar 
of motormen by the Pennsylvania in con- 
nection with the preparation for, and in- 
auguration of, the road’s passenger service 
into Pennsylvania Station, New York, vi 
the Hudson River tubes. Three years later, 
Mr. Duer was promoted to assistant er 
gineer in charge of electrical work under 
the mechanical engineer of the Pennsyl- 
vania lines east of Pittsburgh, Pa. In 1919 
he was appointed electrical engineer for the 
eastern lines. In 1920 he became a membe 
of the staff of the chief of motive power 
with the same title, and his duties wer 
extended to cover the entire system. ln 
1935 he was appointed chief electrical 
engineer and in 1941 assistant to vice- 
president—operation. 


ARTHUR E. Rıce, whose appointment a 
chief mechanical officer of the Denver X 
Rio Grande Western, with headquarters at 
Denver, Colo., was reported in the Jul) 
issue, was born at Denver on October /, 
1889. He entered the service of the D. & 
R. G. W. on June 10, 1907, as a machinist 
apprentice at Denver; became a machinist 
in 1912; a gang foreman in 1918; a genera! 
erecting foeman on January 1, 1919, and 
an assistant mechanical inspector on June |. 
1919. Mr. Rice was appointed general forè- 
man at Pueblo, Colo., on August 7, 1919; 


Arthur E. Rice 


acting master mechanic at Pueblo on Sep- 
tember 12, 1922, and master mechanic at 
Salida, Colo., on January 15, 1923. Sx 
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The inherent strength of Otiscoloy is 


obtained without mechanical working 


or heat treating, which gives it excep- 
tional weldability and formability for 
a high-tensile steel. It is being used 
successfully to reduce dead-weight and 
increase pay load in railroad freight 


| Reda ag 
J&L OTISCOLOY 


SHEETS - PLATES 


- y dj 


wie 


Settee nF 


NEED 
MORE STEEL? 


You can help by keeping 
your scrap moving back 


to the mills. 


cars, in trucks, buses, mine cars and 
other equipment. Otiscoloy is also re- 
sistant to abrasion and corrosion. Our 
metallurgical engineers will be glad to 
discuss the application of Otiscoloy to 
your production problems. Write for 
further information. 


- JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PA. 
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Split rings are easily 
threaded through the holes 
in the shaft and slip readily 
into place in piston 
grooves. A hole is pro- 
vided in each section of 
the shaft, so that each ring 
can be applied directly to 
its groove. Saves TIME - 
Saves LABOR Saves 
MATERIAL, 


ul): 
l 


The old way—working the ring 
from the end over intervening 
pistons, or springing the ring 
over shaft adjacent to piston— 
resulted in excessive permanent 
distortion, loose-fitting, and some- 
times broken rings, 


BETTER FITTING RINGS, BETTER OPERATION 
with BE&S VALVE PISTON* 


This new one-piece all-steel main valve piston for a cross-compound pump 
is just one example of Brake Equipment & Supply Company's policy of 
providing better brake parts through constant research, engineering, and 
improved manufacturing methods. Write for complete details. «Potent 2,281,381 


H. K. PORTER COMPANY, Inc. 


Pittsburgh 22, Pennsylvania 


Brake Equipment & Supply Division 


7601 W. 66th Place, Chicago 38, Ill. 


District Offices in Principal Cities 
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months later he was appointed general 
mechanical inspector at Salt Lake City, 
Utah, and in October, 1923, he returned 
to Salida as general foreman. On June |, 
1926, he became master mechanic at Ala- 
mosa, Colo.; on September 10, 1928, mas- 
ter mechanic at Denver; on April 16, 
1942, assistant superintendent at Pueblo, 
and on October 1, 1942, assistant to the 
chief mechanical officer at Denver. 


Joun L. Roacu, who has been appointed 
superintendent of motive power of the Fort 
Worth & Denver City (part of the Chi- 
cago, Burlington & Quincy), with head- 
quarters at Childress, Tex., as announced 
in the July issue, was born at Greencastle, 
Ind., on November 25, 1874. He entered 
railroad service in 1889 as an enginehouse 
laborer on the Missouri Pacific at Kansas 
City, Kan.; later served as a machinist 
apprentice, and became a journeyman ma- 
chinist in 1895. In 1900 he became a ma- 
chinist in the employ of the Atchinson, 


John L. Roach 


Topeka & Santa Fe; in 1901, as shop forè- 
man; and in 1904 machine foreman of the 
Denver & Rio Grande Western at Pueblo. 
Colo. In 1905 Mr. Roach joined the 
Colorado & Southern (part of the C. B. 
& Q.), at Denver, Colo., and served as a 
machinist and assistant enginehouse fore- 
man until March, 1907, when he became 
shop foreman of the F. W. & D. C. at 
Childress. In 1908 he was appointed gen- 
eral foreman and in 1910 master mechanic. 


Owen Rupert BAREFOOT, assistant super- 
intendent motive power of the Eastern lines 
of the Canadian Pacific at Toronto, Ont, 
has been appointed superintendent motive 
power and car department, Eastern lines, 
with headquarters at Toronto. Mr. Bare- 
foot was born at High Wycombe, Buck- 
inghamshire, England, and was educated 
in the public and high schools of Montreal. 
Que. He entered railroad service in 190° 
as a machinist apprentice in the Angus 
shops of the Canadian Pacific. During 
World War I, he saw active service over- 
seas with the 60th battalion from July. 
1915, to April, 1919. Mr. Barefoot became 
mechanical draftsman of the Canadian Pa- 
cific at Montreal in June, 1919; machine 
shop foreman at North Bay, Ont., in Av- 
gust, 1927; and night locomotive foreman, 
in August, 1928, serving successively at 
North Bay, Lambton, and Toronto. In 
June, 1936, he was appointed division master 


Railway Mechanical Engineer 
AUGUST, 1947 


mechanic of the Schreiber division; gen- 
eral foreman at McAdam Junction in April, 
1928; division master mechanic of the 
Bruce division in November, 1939; acting 


a 
4 
i 


Owen Rupert Barefoot 


master mechanic of the Algoma district in 
February, 1942; division master mechanic 
at Toronto in August, 1942, and assistant 


superintendent motive power at Toronto | 


on September 1, 1945. 


L. H. Rice has been appointed general 


supervisor Diesel locomotive maintenance 


of the New York Central System, with | 


headquarters at New York. 


JosepH W. KinG has been appointed 


foreman Diesel locomotives (night) of the | 


Southern at Alexandria, Va. 


SAMUEL E. BuTLeR has been appointed 
foreman Diesel locomotives (day) of the 
Southern at Alexandria, Va. 


Mapison H. BARNETT, general engine- 
house foreman (Diesel maintenance) of 


the Southern at Chattanooga, Tenn., has | 


been appointed general Diesel supervisor 
at Chattanooga. 


A. R. Snyper, superintendent of motive 
power and machinery of the Union Pa- 


cific at Cheyenne, Wyo., has been appoint- | 
ed to the newly created position of mechan- | 


ical superintendent of Diesel power, with 
headquarters at Omaha, Neb. 


C. L. HarL has been appointed general 


supervisor Diesel locomotive maintenance | 


of the New York Central System, with 


headquarters at New York. The position | 


of assistant supervisor Diesel locomotive 
maintenance have been abolished. 


W. W. Bates, assistant to the superin- 
tendent of motive power of the Chicago, 


Milwaukee, St. Paul & Pacific at Mil- | 


waukee, Wis., has been appointed assistant 
superintendent of motive power in charge 


of Diesel operation, with headquarters at 


Milwaukee. 


W. C. MarRSHALL, assistant superinten- 
dent of motive power in charge of Diesel 
operation, of the Chicago, Milwaukee, St. 
Paul & Pacific at Milwaukee, Wis., has 
been relieved of these duties at his own 
request. Mr. Marshall becomes assistant 


to the superintendent of motive power at | 


Milwaukee. 
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..-for the OUTSTANDING 
IMPROVEMENTS in 
TUBE CLEANERS 
AND EXPANDERS 


and for the 
most complete line! 


SYPHONS . . . CIRCULATING TUBES 

. . . BRANCH PIPES . . . ARCH TUBES 
. . . AUTOMATIC BLOW DOWN 

PIPES . . . there’s an Airetool Cleaner 
specifically designed to clean 
them all . . . AND TO DO 

THE JOB MORE 

EFFICIENTLY! 


Unlike ordinary cleaners, the 
NEW FORM CUTTERS employed in Airetool 
Cleaners are NON-TRACKING and will not 
damage tube walls even after repeated clean- 
ing operations. They clean thoroughly, safely! 


| In Airetool Motors, all parts are ground to 
a precision slip-fit. This permits them to be 
AIRETOOL 


torn down and reassembled RIGHT ON THE 
EXPANDERS 


JOB . . . WITHOUT SPECIAL TOOLS. 
In every size and type for 


every kind of tubulor con- 
struction. Machined from 
finest alloy steels . . . heat 
treated to obtain uniform 
hardness ond grain. 


Patented POWER SEAL and BALANCED ROTOR 
features guarantee greater power. They can be 
loaded down to 50 rpm without stalling. Con- 
stant torque even at low motor speeds. 


SPECIAL HEAT TREATMENT . . . of alloy 
steel produces uniform grain and hardness in 
every working part * . . makes Airetool TUBE 
CLEANERS and EXPANDERS work better and 
last longer. 


MANUFACTURING COMPANY 
314 S. CENTER ST. 
SPRINGFIELD, OHIO 


NAT'L RAILWAY SALES REP. 
Huron Monutacturing Co. 
3240 E. Woodbridge Si. 

Detroit 7, Michigan 


Bulletins upon request. 
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| PATENTED 


RUEMELIN FUME COLLECTOR 


A 3888- 14R3 


Double- "gle 
SHEARS 


Another in the line of Thomas 
high-production tools. Typically 
sturdy Thomas construction and 
labor-saving design. Will cut or 
miter two angles at each stroke 


For further information ask for Bulletin 310. 


GUARD EMPLOYEE HEALTH by installing 
Ruemelin Fume Collectors wherever weld- 
ing operations take place. They remove 
noxious gases, heat and smoke at the source. 
Eliminate employee fatigue. Speed up weld- 
ing operations. Especially valuable in winter 
when doors and windows must be closed. 
Over one thousand in satisfactory service. 
Many repeat orders, Write for Bulletin 37-C. 


RUEMELIN MANUFACTURING CO. 
3982 N. PALMER ST. MILWAUKEE 12, WIS. 
Manufacturers and Engineers 
Sand Blast and Dust Collecting Equipment 


Master Mechanics and 
Road Foremen 

M. W. McManon, assistant superin- 
tendent shops of the Cleveland, Cincinnati, 
Chicago & St. Louis at Beech Grove, Ind, 
has been appointed assistant master me- 
chanic of the New York Central at Buf- 
falo, N. Y. 

W. J. Super, assistant master mechanic 
of the Seaboard Air Line at Americus, Ga, 
has been appointed master mechanic of the 
Alabama division, with headquarters at 
Americus. 


R. Barney has been appointed division 
master mechanic of the Canadian Pacific 
at Montreal, Que. 


W. C. Warpwe.t, master mechanic of 
the New York Central at Buffalo, N. Y 
has been transferred to Albany, N. Y. 


F. L. HorrMan, assistant master me- 
chanic of the New York Central at Buí- 
falo, N. Y., has been appointed master me- 
chanic, with headquarters at Buffalo. 


Cuester B. E1rorp has been appointed 
road foreman of engines of the Southern, 
with headquarters at Birmingham, Ala. 


A. E. Epwarps has been appointed mas- 
ter mechanic of the Atlanta & West Point 
and the Wesfern of Alabama, with head- 
quarters at Montgomery, Ala. 


A. Haywarpb, master mechanic of the 
Canadian Pacific at Lethbridge, Alta.. has 
been transferred to Vancouver, B. C. 


L. N. WINsLADE, division master me- 
chanic of the Canadian Pacific at Montreal, 
Que., has been appointed district master 
mechanic, with headquarters at Montreal. 
Mr. Winslade was born on July 24, 1906 
He became a call boy in the locomotive de- 
partment of the Canadian Pacific at London. 


L. N. Winslade 


Ont., in 1922. In 1930 he was promoted to 
locomotive foreman and served successively 
at Angus, Que.; Guelph, Ont., Goderich. 
Windsor, and Lambton. On October l. 
1945, he was appointed division master me 
chanic, Toronto and Montreal Terminals 


H. E. AENcHBACHER, who has been ap- 
pointed master mechanic of the Seaboard 
Air Line at Savannah, Ga., as noted 1! 
the June issue, was born on December 11. 
1897, at Atlanta, Ga. His career with the 
Seaboard began on January 10, 1918, as 3 
machinist. He became machine and erect- 
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with fuels and lubri- 
cants to suit operating requirements is a responsibility that 
Esso Marketers assumes seriously. Painstaking research 
keeps Esso Railroad Products in pace with, often ahead of, 
railroad improvements. For dependable protection and 
high efficiency, always specify Esso. 


Railroad Lubricants and Fuels 
eh 


Elizabeth, N. J. Charleston, W. Va. New Orleans, La. SOLD IN THE 18 STATES INDICATED 
Baltimore, Md. Charlotte, N. C. Little Rock, Ark. 
Richmond, Va. Columbia, S. C. Memphis, Tenn. 


Philadelphia, Pa. 


Boston, Mass. — New York, N. Y. 
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unit. Models avail- 


able for most types of engines. 


Save up to 50% in time and 
labor on dismantling and as- 
sembling Diesel engine valves 
by equipping your service 
shops with this new service 
tool. 

Compresses’ valve spring to 
any point — holds it there. 
Safe and easy to apply. Makes 
valve dismantling and assem- 
bly quick, safe, easy. 


Let us send you prices and 
literature. Write Dept. RME-2 
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Electrical 


ing shop foreman at Howells, Ga., on 
November 1, 1938; general foreman loco- 
motive department at Howells on July 1, 
1943 ; assistant master mechanic at Hamlet, 
N. C., on October 1, 1944, and master me- 
chanic, Carolina Division, with headquarters 
at Savannah, on May 1, 1947, 


J. A. ANDREUCETTI, chief electrical engi- 
neer of the Chicago & North Western at 
Chicago, has retired. 


W. H. CuapMan, electrical engineer of 
the Chicago & North Western at Chicago, 
has been appointed chief electrical engineer, 
with the same headquarters. 


W. Bennett has been appointed general 
car foreman of the Chicago, Milwaukee, St. 
Paul & Pacific, at Galewood, Ill. > 


ERNEST BucuHortz, general car foreman 
of the Chicago, Milwaukee, St. Paul & 
Pacific at Chicago, has been appointed dis- 
trict general car foreman, with headquar- 
ters at Minneapolis Minn. 


L. S. Kurress has been appointed super- 
visor of car repairs, Western district, of 
the Erie, with headquarters at Cleveland, 
Ohio. 


T. E. CARROLL, assistant general car 
foreman of the Union Pacific at Port- 
land, Ore., has been appointed a_ car 
maintenance engineer at Omaha, Neb. 


J. P. LOWERY has been appointed divi- 
sion car foreman of the Erie, with head- 
quarters at Meadville, Pa. 


H. L. Hewine, district general car fore- 
man of the Chicago, Milwaukee, St. Paul 
& Pacific at Tacoma, Wash., has been 
transferred to the position of district gen- 
eral car foreman at Chicago. 


H. N. JueL, general car foreman of the 
Union Pacific at Denver, Colo., has been 
appointed a car maintenance engineer at 
Omaha, Neb. 


Hriirarp G. HENDON has been appointed 
foreman car inspectors of the Southern at 
Forrest shop, Memphis, Tenn. 


A. W. ALFREDS, car maintenance engi- 
neer at Omaha, Neb., has been appointed 
to the newly created position of mechan- 
ical superintendent of the car department, 
with headquarters at Omaha. 


J. A. SCHROEDER, mechanical engineer of 
the Union Pacific at Omaha, Neb.; has 
been appointed general foreman of the car 
department at Denver, Colo, 


Ernest A. McAtoon, foreman coach 
yard of the Southern at Atlanta, Ga., has 
been appointed general foreman car repairs 
at Macon, Ga. 


S. C. Lunn has been appointed division 
car foreman, Penhorn car shop, of the 
Erie, with headquarters at Jersey City, N. J. 


L. Wooprurr Eskew has been appointed 
foreman car inspectors at the North Avenue 
coach yard of the Southern at Atlanta, Ga. 


C. E. Barrett, district general car fore- 
man of the Chicago, Milwaukee, St. Paul 
& Pacific at Minneapolis, Minn., has been 
transferred to the position of district car 
foreman at Tacoma, Wash. 


PREVENT RUSI 
AE oy 


BACK PRIME NEW STEEL 
CAR SHEETS WITH... 


NO-RUST 


@ Interior moisture on car sheets 
caused by condensation makes them 
easy prey to ravaging rust. As cars 
are pulled out of service for repairs, 
Operating revenues decline and 
maintenance costs mount. 

The safe, modern way to protect 
new car sheets from rust is to prime 
them with NO-RUST ... the shop- 
proved rust preventive. NO-RUST 
is easy to apply... gives air-tight 
Protection. 

LASTS INDEFINITELY, ECONOMICAL TO USE 
An application of NO-RUST will 
last indefinitely. It sets to a plastic 
firmness that will not crack or chip. 
NO-RUST is applied in a thin coat 
which greatly reduces the dead 
weight so apparent in other con- 
pounds. Specify NO-RUST when- 
ever rust and corrosion is probable. 
It cuts costs, increases revenues. 


We specialize in railroad protective 
finishes; GRAPAK front end paint... oil 
stain and car sealer . . . VERNIX floor 
hardener . . . freight car primer and finish. 


x 2057- PAINT 


AND OIL CORPORATION 


MINNEAPOLIS 13, MINNESOTA 
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Even after heavy impact- 
loading like this, Nailable 
Steel Flooring retains a sur- 
face suitable for all types of 
freight — finished goods that 
must be blocked, fine bulk 
freight requiring a tight sur- 
face, rough heavy materials 
that chew up less durable 
flooring. The floor remains 
generally flat throughout its 
length—provides a good sur- 


face for skidded loads. 


A special plastic material in 
the nailing grooves between 
the channels seals itself when 
the nails are withdrawn, 
maintaining a tight floor at 
all times. Securely welded to 
the underframe, the channels 
act as a rigid, horizontal dia- 
phragm and strengthen the 
entire car. 


NAILABLE 
STEEL FLOORIN 


GREAT LAKES STEEL 
PRODUCT 


Nailable Steel Flooring is cold-formed from tough, cor- 
rosion-resistant N-A-X HIGH-TENSILE for high cantilever 
strength, impact-resistance and wearability. It’s flat and 
smooth—can’t be ripped up by unloading tools. Under 
normal operating conditions it’s expected to last as long 
as the car itself. Cars decked with Nailable Steel Floor- 
ing spend less time on the rip tracks and in the shops— 
save dollars in floor repair and replacement costs. 


REDUCES OPERATING COSTS AND DAMAGE CLAIMS, TOO! 


Because it handles all types of gondola and boxcar 
freight, Nailable Steel Flooring cuts down switching 
and assembly operations and empty car movement. 
Turn-around time is lowered, car supply improved, 
operating costs reduced! 


Nailable Steel Flooring has no splinters or sharp edges 
to rip sacked goods. Spilled liquids aren’t absorbed. 
Blocking is more secure, because nails are gripped with 
greater force than in waod—yet can be readily removed 
with no damage to the floor. All this means more pro- 
tection to goods in transit—and fewer damage claims! 


In new car construction and old floor replacement, 
Nailable Steel Flooring can save money three ways. 
Write for descriptive booklet. 


Steel Fleer Division, Detroit 18, Michigan ° Unit of Natonal Siesi Germeranen 
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RAILROAD | 


EQUIPMENT 


FOR mita wiatiNG 


BUILT BY SPECIALISTS in railroad equipment for 
33 years, MAHR forges, torches, furnaces, 
burners, blowers, valves and similar equipment 
are dependable, safe, efficient and economical. 


MAHR NO. 14 PORTABLE RIVET HEATER 


This Portable Rivet Heater handles 250-300 %" x 3” 
rivets. Built to give dependable service. Completely safe. 
Vocuum-type burners require no pressure on fuel tank 
or fuel line. When compressed air (80-100 Ibs.) is con- 
nected, oil is drawn from tank to burner, mixed with air, 
atomized and sprayed into combustion chamber. Lights 
easy—burns steady—creates intense heat. 


MAHR BURNERS AND BLOWERS 


MAHR oil or gas burners supply a steady flow of intense 
heat. Start quickly, easily .. . adjust instantly . =. remain 
constant as set... burn in bright, sharp, clean flame. 
Available in low pressure ond compressed air models. 
MAHR Centrifugal Blowers are designed for maximum 
efficiency, economy and performance. 9 standard sizes; 
16 discharge positions. Individual MAHR Blowers cost 
less than central blower system .. . save up to 50% on 
power costs ... deliver constant air pressure. 


MAHR MODEL "CA” SLOT TYPE FORGE 


Ruggedly constructed with a heavy cast iron frame, this 
forge is built for long, hard service. Ideal for heating bar 
stock of larger diameters. Slot opening up to 5” high, as 
wide as 48”. Water cooled shield, air curtain and adjust- 
able stock rest. Available with single opening as shown, 
with double front opening, or with opening both front 
and back. Gas or oil fired. 


WRITE for Bulletins on 
MAHR RIVET HEATERS © FORGES © TORCHES 
FURNACES © BURNERS è BLOWERS è VALVES 
TIRE HEATERS © FIRE LIGHTERS 


MASH MANUFACTURING CO, 
DIVISION OF DIAMOND IRON WORKS, INC 
1700 2nd St. N., MINNEAPOLIS, MINN. 
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Shop and Enginehouse 


James R. Cress has been appointed as- 
sistant night enginehouse foreman of the 
Southern at Monroe, Va. 


SamueL R. Bruce has been appointed 
assistant night general foreman of the 
Soutnern at Spencer, N. C. 


C. Frank SnoaF has been appointed as- 
sistant machine shop foreman of the South- 
vin at Spencer, N. C. 


SAMUEL M. Bryant, general foreman of 
the Southern at Greenville, S. C., has been 
appointed general foreman at Charlotte, 


Wiliam C. Davis has been appointed 
assistant night enginehouse foreman of the 
Southern at Ludlow, Ky. 


Joun H. Mixxer has been appointed day 


enginehouse foreman of the Southern at | 


Spencer, N. C. 


G. F. Moore has been appointed acting 
night foreman of the Atlantic Coast Line 
at St. Petersburg, Fla. 


James C. WADDLE has been appointed 
general enginehouse foreman of the South- 
ern at Chattanooga, Tenn. 


Avucust J. BrockMANN, assistant en- 
ginehouse foreman of the Southern at 
Monroe, Va., has been appointed general 
foreman at Danville, Va. 


MEtviIn V. RALEY has been appointed 
foreman boilermakers of the Southern at 
Meridian, Miss. 


Henry E. Sreenens has been appointed 
assistant day enginehouse foreman of the 
Southern at Birmingham, Ala. 


VERNON R. Cowarp has been appointed 
night enginehouse foreman of the Southern 
at Monroe, Va. 


CLaupE S. Brinces has been appointed 
assistant enginehouse foreman of the South- 
ern at Inman enginehouse, Atlanta, Ga. 


ADGER L. GANTT, general foreman of the 
Southern at Charlotte, N, C., has been 


appointed general foreman at Lynchburg, 


Va. é 


R. W. DANIEL, master mechanic of the 
Chicago, Indianapolis & Louisville at La- 
Fayette, Ind., has been appointed general 
shops supervisor, with headquarters at 
LaFayette. 


AuBREY M. Cary, general foreman of | 


the Southern at Danville, Va., has been 
appointed general foreman at Winston- 


Walem, N. C. 
Obituary 


Byron J. PEAsLEY, who retired in Jan- 


uaty as superintendent of motive power 
of the St. Louis Southwestern, with head- 
quarters at Tyler, Tex., died in that city 
on July 6. A photograph of Mr. Peasley 
and a sketch of his career appeared in 
the March issue at the time of his retire- 
ment. 


H. E. GILLETTE, supervisor of produc- 
tion and machinery of the Chicago, Bur- 
lington & Quincy, at Chicago, died at 
Aurora, Ill, on July 11. 


Complete HEAT COVERAGE) 
for the Hard-to-Heat | 
Railway Shop 


The ideal heating system for thd! 
notoriously hard-to-heat railway f 
shop is an installation of Wing Raf 
volving Unit Heaters. The Wing}) 
Revolving Unit Heater is unique ir. 
that it does what no other heate! 
can do—its slowly revolving outlets 
| gently distributes the heat continu 
ously in a constantly changing @ 
tection. It reaches over, U 
and under obstructions into i 
away corners and repair piis iis 
moving streams of heated on 
spreading an even, uniform, health 
fully invigorating blanket of warni 
over the entire working area. 


Wing 


UNIT HEATERS 


i. Heater starts. 2. 15 seconds laten 4 
revolution. 3. 30 seconds later, 90°. 4. 4 


seconds later, 135° revolution. 


Wing Revolving Unit Heaters keep the heat 
ed air moving in a constantly ch a 
rection. Its properly warmed, heal air 
currents thoroughly distributed, create a ser 
sation of live, invigorating comfort for the 
workers. 


F 


Write for Bulletin HR-5 >| 


L. J. Wing Mf%.Co. 


52 Seventh Ave.. New York 11, N. Y. 
Factories: Newark, N, J. and Montreal, Canada 
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entirely surrounding 
the opening 


Car Department Officers’ Association on this very same page. 


That was a year ago, and we had about 48,000 carsets of 
Unit Trucks in service or on order. Since then, more than 25,000 
additional carsets were bought by the railroads and private car lines. 


In other words, since your last meeting, the number of Unit 
Trucks sold was in excess of one half of our total sales from 1941 


to 1946. 


As the 1947 Coordinated Conventions roll around, we again 
say “Howdy.” 


It seems like only yesterday that we greeted our friends of the 
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Wrought Iron 
Brake Pipe 


As part of a new car building pro- 
gram, the Erie Railroad recently 
ordered 700—50-ton Box Cars, 
600—50-ton Drop End Gondolas 
and 100—70-ton Covered Hop- 
pers. The railroad specified 
wrought iron pipe for the AB brake 
piping on all these cars. The in- 
. stallation on one of the Covered 
Hoppers, built by Greenville Steel 
Car Company, is shown above. 
The pipe is Byers Wrought Iron. 
With half a million or more AB 
brake installations in prospect in 
the near future, the savings possi- 
bilities of Byers Wrought Iron 
Brake Pipe, both in installation and 
in service, take on added impor- 


tance and significance. Byers 


74 For additional information, use postcard, pages 55-56 


Wrought Iron Brake Pipe has 
shown its ability to stand the severe 
short-radius bends necessary dur- 
ing installation. The absence of 
“spring-back’’ simplifies fitting, 
and leaves the assembly free of 
harmful stresses. Finally, the hick- 
ory-like structure of wrought iron 
protects it against the premature 
fatigue failure that vibration and 
shock cause in ordinary vulner- 
able materials. 

The desirable properties of Byers 
Wrought Iron come direct from the 
unique character of the material. 
Tiny fibers of glass-like silicate slag, 


threaded through the body of high- 
purity iron, give a structure some- 
thing like that of a stranded wire 
cable. When corrosion is present, 
the fibers serve as baffles, to halt 
and diffuse the attack, and so dis- 
courage pitting. 

Our General Catalog will give 
you full dimensional information 
on Byers Wrought Iron pipe. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New York, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 
Export Division: New York, N. Y. 
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CORROSION COSTS YOU MORE THAN WROUGHT IRON | 


BYERS 
GENUINE WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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Machine Tools 


for Railroads 


By V. P. Schmidt 


Works engineer, Pennsylvania 
Altoona, Pa. 


THE railroads of this country, during the past 15 or 20 
years, have made serious studies of transportation prob- 
lems and as the result, many innovations in motive power 
and rolling stock equipment are now in service all over 
the country. For a period during the war, modernization 
of equipment was held in abeyance but since VE day this 
program has been accelerated and as a result many new 
designs and heavier types of motive power equipment are 
being considered. 

Locomotives with four high-pressure cylinders, others 
employing the direct-drive steam turbine, steam-turbine- 
electric, as well as Diesel engines and gas-turbine driven 
equipment are being designed or are under construction. 
Similarly, extensive programs are under way in connec- 
tion with the modernization of passenger-car equipment, 
where thought is being given to every comfort of the 
public by installing air-conditioning equipment, fluores- 
cent lights, public address systems, spacious lounge rooms 
and modern seats that have been designed to provide 
the maximum comfort in either sitting or reclining pos- 
ture. 

The problems of shippers are being studied carefully 
and freight cars of greater tonnage capacity are being 
built. Many of these cars are equipped with auto loaders, 
tacks and other special equipment to facilitate the ex- 
peditious handling of material from the plant to destina- 
tion with minimum amount of crating involved and 
reduce loss and damage in transit. 

As the result of the various improvements and new de- 
sign of transportation equipment, motive-power men are 
confronted with the fact that the old type of machine tool 
equipment has more or less outlived its usefulness. The 
newer type of rolling stock requires extreme precision in 
the machining of the various details. These tolerances 
cannot be obtained with the old belt-driven type of 
machine-tool equipment. Over the past five years or more, 
the war has seriously impeded the development of crafts- 
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men. The number of young men being employed as ap- 
prentices has been too small. Many of the skilled 
mechanics have retired or reached the retirement age and 
young men are not available to fill their positions. 

Railroad management, therefore, is confronted with the 
following problems in connection with machine-tool pur- 
chases : 

(1) Machines capable of machining within very close 
tolerances the new details now employed in locomotive 
and car construction ; (2) machines so designed that they 
will reproduce repair parts accurately with a minimum 
amount of effort and skill; (3) machine tools designed 
with such speeds and feeds that high-speed steels and ce- 
mented-carbide tools may be used to produce the maxi- 
mum number of repair parts per man-hour expended ; and 
(4) the use of material-handling equipment for handling 
the rough stock from storage to the machine, through the 
machine, by a conveyor or other means and then the 
finished product to point of consumption. 

Railroad management is, therefore, confronted with 
the necessity of making a more intelligent analysis of shop 
operating conditions and the selection of the proper 
machine tools, as well as scheduling new or repair parts 
through the shop in order to obtain the maximum 
productivity from new tools purchased. 

Modern forging equipment will produce forgings with- 
in ‘closer tolerances than has been possible previously 
which permits the selection of automatic or semi-auto- 
matic machine tools capable of using extremely high 
speeds and feeds in the machining operations. Many 
forgings are being produced on the new machines within 
such tolerances that they may be finished completely on 
modern hydraulic-driven grinding equipment. It, there- 
fore, follows that this type of grinding equipment should 
be arranged for automatic truing of the grinding wheels 
and micrometer sizing equipment. Necessary conveyor 
equipment should be provided for feeding the raw ma- 
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terial through the machines. The minimum delay in 
floor-to-floor time is thereby made possible. 

The modern locomotive, in its design, employs many 
details made of alloy metals. In order to obtain the maxi- 
mum strength per pound of material used, the automatic 
thread grinder has a definite place in the manufacturing 
of the necessary repair parts for air-conditioning and 
poppet-valve threaded details. 

It is not uncommon to find in the railroad shop’s com- 


ing economies although the number of pieces of a particu- 
lar kind to be produced may be in small lots. 

The use of turret lathes is being extended with sur- 
prising results, especially if of the same general con- 
struction as engine lathes, further improved with speed 
selectors and air chucks. At central repair shops, many 
locomotive and car details may be produced on automatic 
turret lathes at extremely low costs. These machines must 
be equipped with automatic bar feeding or chucking 


plement of tools old belt-driven lathes of the change-gear 
types which may be 40 years old or more. These ma- 
chines are not suitable for high production using the 
modern cutting tool steels and do require the more skilled 
operators to perform satisfactory work. Consideration 
is now being given by the shop supervision to heavy 
production engine lathes with hardened ways, hardened 
and ground steel gears, tool carriage of ample proportion 
and turret tool post. Such machines should be equipped 
with anti-friction bearings throughout, and with rapid 
power traverse, dynamic braking and substantial taper 
attachments. 

Automatic duplicating equipment may show surpris- 
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arrangements, conveyors for removing the chips, and the 
proper material-handling facilities. 

The art of manufacturing high-speed drills has opened 
a field for drilling operations. Modern drill presses of the 
radial or column drill types, having dial indicators show- 
ing the proper speeds and feeds for operating drills, wil 
not only increase the number of holes drilled per man- 
hour but will reduce the drill cost. In this connection, a 
desirable addition to the drill press which would indicate 
when the drill is becoming dull, requiring excessive horst- 
power would be a device to ring a bell or stop the ma- 
chine until the tool has been properly dressed. This fea- 
ture not only applies to drill presses, but all modem 
metal-cutting equipment should be equipped with device 
to indicate whether or not the tools are cutting properly: 
This would pay big dividends in cutting tool mainte 
nance. 

With the introduction of air-conditioning equipment. 
Diesel locomotives, anti-friction-bearing side rods, and 
redesign of valve-motion parts, serious consideration 1$ 
being given to the purchase of hydraulic-driven milling- 
machine equipment of the single-spindle or multi-spindle 
type equipped with duplicator or magnetic tracer control. 
One modern machine of this type may replace several 
old, large, clumsy machines and may tend to loosen up 
available shop floor space. Machines of this type show 
substantial savings in that the use of the duplicator of 
tracer control eliminates the necessity of laying out each 
individual piece. 

Radical changes in the design and manner of produc- 
tion of locomotive cylinders have been made. The old 
cast-iron, small bore, slide-valve cylinder has been re- 
placed with the cast-steel or all-welded cylinder with the 
piston or poppet-valve design and, instead of a three- 
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piece locomotive cylinder, many of these cylinders are 
produced in one piece. The method of machining the 
cylinders is very much the same as obtained more than 
twenty years ago, involving the use of boring mills, 
radial drills and planers. In order to machine new or 
repair cylinders, serious consideration is being given to 
the purchase of a modern table type, horizontal boring, 
drilling and milling machine. A machine of this type will 
permit the laying-out of the cylinder and involve only 
one set up after which all machining operations may be 
performed. Care should be exercised in the selection of 
a machine of this type so that it would have the necessary 
capacity for machining Diesel-locomotive crank cases. 

Many locomotives now in service have the cylinders 
cast integral with the bed and, at the present time, only a 
series of portable machines are available for the repair- 
ing of these frames and cylinders. For this machining 
operation, a large platen, 75 to 100 ft. long and wide 
enough to take the complete frame with the two post 
mills, one on either side to perform a drilling, milling 
and boring operation, will be required. 

Locomotive wheel shops are in need of modern equip- 
ment for repairing of wheels, in order to run out this 
equipment within the proper tolerances, concentricity and 
finish of tread, suitable for the increased axle loads and 
speeds at which the locomotives of today operate. Many 
of the old wheel lathes, boring machines, quartering and 
journal lathes should be scrapped and replaced with high- 
speed machine tool equipment permitting the use of 
high-speed steel or cemented-carbide cutters. Old 
hydraulically-driven wheel presses should be replaced 
with 600- or 800-ton modern self-contained hydraulic 
or oil geared-drive presses, with resistor bars of the 
proper proportion to take care of the increased axle 
diameters and also permit the removal of wheels from 
axles equipped with anti-friction driving boxes. The old 
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method of removing tires by gas or oil should be replaced 
with induction or electric tire-heating equipment. 

The wheel machinery in the railroad car shops is cer- 
tainly in need of replacement with modern equipment. 
High-speed, hydraulic-cycling car-wheel borers, modern 
52-in. mounted car-wheel lathes, as well as double-end 
axle lathes, journal lathes, heavy-duty car-wheel contour- 
grinding machines and car-wheel presses, which will 
facilitate moving car wheels through the machine, will 
materially reduce the operating cost in the wheel shops. 
The replacement of obsolete wheel machine tools with 
modern tools should be further augmented by conveyors 
and other material-handling equipment. 

There is a definite need for modernizing and replacing 
old forging machinery in the car shops by installing 
forging machines in all capacities from one- to six-inch, 
as well as modern motor-driven hammers, 1,000- to 
3,000-lb. capacity. 

In the large central car-repair shops where new as 
well as repair cars are handled, automatic submerged- 
type welding machines are being operated at speeds of 
approximately 100 in. a minute of welding. 

There is definitely a trend to an all-welded steel pas- 
senger car and freight car, which will reduce considerably 
the amount of forming of steel shapes. There are in 
service, however, many antiquated car forming presses 
which may have been made from old brake cylinders or 
other devices. Careful study of these facilities will indi- 
cate that modern mechanical or self-contained hydraulic 
presses will materially increase the productivity per 
man-hour expended. Consideration should be given also 
to the purchase of automatic tracer-type oxy-acetylene 
cutting equipment. Recently there has been developed 

: (Continued on page 466) 
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Programs of Meetings 
september 15 to 


"Tue Air Brake Association, which has recently become 
the fifth member of the Coordinated Associations, will 
hold its first meeting since 1930 at Chicago during 
the meetings of the other Coordinated Associations 
at the Hotel Sherman, Chicago, September 15, 16, 17, 
and 18. It will join with the Coordinated Associa- 
tions in their opening session at 1:30 p. m. on Monday, 
September 15. On Tuesday morning, it will meet 
jointly with the Locomotive Maintenance Officers’ As- 
sociation for the consideration of a report on air brakes 
and in the afternoon with the Railway Fuel and Travel- 
ing Engineers’ Association for the consideration of 
reports on the handling of long freight and passenger 
trains and the relation of wheel characteristics to sliding. 
Its program, as well as that of the Locomotive Main- 
tenance Officers’ Association, will be concluded Wed- 
nesday afternoon, September 17. 

The programs of the Coordinated Associations and of 
the Machine Tool Congress, which will hold a series 
of evening technical sessions in several of the Chicago 
hotels from September 17 to 25, follow. 


Coordinated Associations 


Horte SHeeman, CHICAGO 
Joint sessions — Grand Ball Room 


Monday, September 15 
1:30 p.m. 


Address by J. W. Barriger, president, C.I. & L. 
3:00 p.m. 


Inspection of exhibits of Allied Railway Supply Association, Inc. 


Wednesday, September 17 
2:00 p.m. 
(Except the Air Brake Association) 

The Supervisor’s Responsibility for Safety (L.M.O.A. report), W. H. 
Roberts (chairman), superintendent ot safety, C. & N. W. 

Training Understudies and Promoting Supervisors (L.M.O.A. report), 
H. J. Schulthess (chairman), chief of personnel, D. & R. G. W. 

Training of Diesel Engineers and Firemen R. F. & T. E. A. report), 
W. D. Quarles (chairman), assistant chief motive power, A. C. L. 

Front Ends, Grates, Ashpans, and Arches (R. F. & T. E. A. report), S. 
A. Tilbury (chairman), fuel supervisor, A. T. & S. F. 


Locomotive Maintenance Officers’ 
Association 


Monday, September 15 
8:00 a.m. 
Registration 
1:30 p.m. 
Joint session 
Tuesday, September 16 
9 am. 


Report of Committee on Diesel Maintenance, T. T. Blickle (chairman), 
master mechanic, Western Division, A.T. 5. Topic: The Maintenance 
of Diesel-Electric Locomotives and Factors Related To It 
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_ Report of Committee on Air Brakes, R. a Dewsbury (chairman). as- 
sistant general air-brake inspector, . Topic: Relation RBetweer 
Proper Protection of Locomotive Air Brake Devices and Their Maintenance 
Report of Committee on Forging and Heat Treating, W. H. Ohnesorge 
(chairman), superintendent of shops, B. & M. Topic: Forging of Loco- 
motive Running-Gear Parts 
„Report of Committee on Welding, A. W. Johnson (chairman), super- 
visor of welding, E. J. & E. Topic: Improper Preparation and Welding 


Practice 
Wednesday, September 17 
9 a.m. 
_ Report of Committee on Shop Tools, H. H. Magill (chairman), super- 
intendent locomotive and car shops, C. & N. W. opic: Modern Machine 
Tools and Methods 
_ Report of Committee on Improved Steam Locomotive Maintenance Prac 
tices, T. J. Lyon (chairman), assistant to general superintendent motive 
ower, N.Y.C. Topic: Shop Modernization for Handling Present and 
uture Motive Power 
2 pm. 
Joint session 


Car Department Officers’ Association 


Monday, September 15 


8:00 a.m. 
Registration 
1:30 p.m. 
Joint session 
Tuesday, September 16 
9 am. 


Address by President G. R. Andersen 
ding Rules report 
Interchange Rules report 


2 pm. 
Address by L. L. White, vice-president, C. & N.W. 
Car Department Automotive Equipment report 
Wednesday, September 17 
F 9 am. 
Freight Car for Modern Requirements, report 
Passenger-Car Truck Maintenance, report 
2 p.m. 
Joint session 
Thursday. September 18 


9 am. 


Address by a railway executive officer 
Passenger-Car Painting and Its Maintenance, report 


2 p.m. 


Car Lubrication Practices, report 
Election of officers 


Air Brake Association 
Monday, September 15 


9:00 a.m. 
Registration 
1:30 p.m. 
Joint session 
Tuesday, September 16 — 
10 a.m. 


President’s address ; i 
Report of Committee on Air Brakes (in session with Locomotive Main- 
tenance Officers’ Association) 
2 p.m. 
Handling of Long Freight and Passenger Trains and the Relation cf 
Wheel Characteristics to Sliding (in session with the Railway Fuel and 
Traveling Engineers’ Association) 


Wednesday, September 17 


10 a.m. 
No. 6-BL Biake Equipment 
Aftercoolers and Automatic Drain Valves 
Type F-2 Lubricators 
The Effect of Heating Sheds on Air-Brake Devices 


2 p.m. 


Testing Electro-Pneumatic Brakes on Lightweight Trains 
Report of committees 
Election of officers 
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Master Boiler Makers’ Association 


Monday, September 15 
s : 9:30 a.m. 
Registration 


. 7 1:30 p.m. 
Joint session 


Tuesday, September 16 
9:30 a.m. 


Address by President Frank A. Longo 

Address by D. Gonder, general superintendent motive power and 
car equipment, Canadian National 

Topic No. 1: Study of LC.C. Rules and Regulations, Carl A. Harper 
(chairman), general boiler inspector, C.C.C. & StL. 


Pe dui on Law, S. G. Longo (chairman), general boiler foreman, 
So. Pac. 


2 p.m. 


Paper, with illustrations: New Development in Locomotive Boiler Design, 
by A. J. Townsend, vice-president in charge of engineering, Lima Loco- 
motive Works, and Arthur Williams, vice-president, Superheater Company 

Topic No. 2: Fusion Welding and Cutting as Used with Design. Fabri- 
cation and Maintenance of Steam Locomotive Boilers and Tenders, Edward 
H. Heidel (chairman), general boiler foreman, C.M.St.P. & P. 

Report of the Executive Board 


Wednesday, September 17 
9 a.m. 


Address by C. E. Pond, assistant to superintendent motive power, N. & W. 
Topic No. 3: Recommended Practice for Staybolt Application and Main- 


tenance, G. R. Greenslade (chairman), director of research, Flannery Bolt 
Company 

1---Tolerances used with taps and staybolts 

2—Tools used with threading, application, and maintenance of steel and 
other materials, with various types of staybolts 

Topic No. 4: Application and Maintenance of Flues, Tubes, and Arch 
Tubes, E. H. Gilley (chairman). general boiler foreman, Grand Trunk 

1—Tools and methods used with the renewing of flues, tubes and arch tubes 

2—Tools and methods used with the safe-ending of flues and tubes 

3—Tools and methods used with the application and maintenance of flues, 
tubes, and arch tubes 

Election of officers. 


2 p.m. 
Joint session 


Thursday, September 18 


9 a.m. 

New Type Locomotive Boiler, with illustrations, by H. L. Miller, re- 
search engineer, Republic Steel Corporation 

Topic No. 5: What Can Be Recommended to Overcome the Cracking 
of Boiler Shell Sheets at the Rivet Seams and Other Places which De- 
velop in Present-Day Steam Boilers, Ray McBrian (chairman), engineer 
Standards and_ research, D. & R.G.W. 

Report of Secretary-treasurer 


2 p.m. 
Paper on Cinder Cutting of Locomotive Parts 
Report of Committee on Resolutions 
Report of Committee on Memorials 
Installation of officers 
Good of the Association 


Railway Fuel and Traveling Engineers’ 
Association 


Monday, September 15 
8:00 a.m. 
Registration 
1:30 p.m. 
Joint Session 


Tuesday, September 16 
9 am. 
Address hy President W. C. Shove 
ecretary-treasurer’s report i N 
Address by J, D. Loftis, chief motive power and equipment, A.C.L. 
Address by W. A. Callison, vice president, American Locomotive Com- 
pany. Subject: The Diesel Locomotive j : 
Address by P. H. Hatch, genrral mechanical superintendent, N.Y. N.H. 
H. Subject: Diesel Operation 


2 p.m, 


Air brake report, W. R. Sugg (chairman) General Supervisor air brakes 
and lubrication, Mo. Pac ` 
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A— Handling heavy passenger trains of 12 or more cars 

B- -Handling heavy freight trains of 75 or more cars g 

C— Explanation and description of No. 24 RL brake equipment, by 
C. D. Stewart, vice-president, Westinghouse Air Brake Company 


Wednesday, September 17 
9 am. 


Report: The Unit Cost of Coal for Locomotives, A. A. Ravmond (chair- 
man), superintendent fuel and locomotive performance, N.Y.C. 

Report: Modern Coaling Stations, Glenn Warner (chairman), fuel super- 
visor, Pere Marquette 3 

Address: The Coal Situation, by R. J. Ireland, Jr., president, Hanna 
Coal Company 

Election of officers 


to 
a 
3 


Joint session 


Thursday, September 18 
9 a.m, 
Report: Valve motion, W. C. Wardwell (chairman), master mechanic, 
N.Y.C. ; 
Report: Coal preparation, M. B. Adamson (chairman), C.R.I. & P. 
Report: Lubrication of locomotives, E. E. Chapman (chairman), me- 


chanical assistant (research and engineering), A.T. & S.F. 
Report: Smoke abatement, by G. B. Curtis (chairman), R.F. & P. 


Machine Tool Congress 


Wednesday, Sepiembder 17 
La Sarre HoreL 


Democracy with a Gun in Her Ribs, by Fulton, Lewis, Jr., news com- 
mentator. Sponsor--American Machine Tool Distributors’ Association 


Thursday, September 18 
CONTINENTAL HOTEL 


Form Grinding, by J. I. Wilson, Thompson Grinder Company : 

Fabricated Construction in Machine Tools, by James F. Lincoln, president, 
Lincoln Electric Company , . 

Sponsor--American Society of Mechanical Engineers 


Friday, September 19 
Horer SHERMAN 


Turning Points in the .Metalworking Industry, by Myron S. Curtis, 
assistant director of engineering, Warner & Swasey Co. _ s 

When and How to Use Cast Iron, by T. E. Egan, chief metallurgist, 
Cooper-Bessemer Corporation , $ 

Sponsors—American Society of Tool Engineers and American Foundry- 
men’s Association 


Monday, September 22 
Patmer House 


Address by Charles F. Kettering, research consultant, General Motors 
Corporation i a 
Sponsor -National Electrical Manufacturers Association 


Tuesday, September 23 
Civic Opera BUILDING 
Machine Tools and the Philosophy of Production, by George Habicht, Jr., 


president, Marshall & Huschart Machinery Company 
Sponsor—Chicago Technical Societies Council 


Wednesday, September 24 
ConTInentaL Hore. 


Practice and Theory in Carbide Milling, by Michael Field, Cincinnati 
Milling Machine Company f SON 

Recent Developments in Carbide Application, by J. R. Longwell and 
Fred W. Lucht, Carboloy Company i A 

Sponsor—American Society of Mechanical Engineers 


Thursday, September 25 


KNICKERBOCKER HOTEL 


A Trip Through the Machine Tool Show, by Joseph Geschelin, Detroit 
editor, Automotive Industries _ i 
Sponsor--Society of Automotive Engineers 
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A five-to-one reduction in man-hours results from the complete revamping of 
flue-shop facilities — Changes include the installation of a new flue-cleaning 


AAN average of a flue a minute can be completely reconditioned by three men at the new flue- 
shop facilities of the Baltimore & Ohio at its Cumberland, Md., back shop. This production time 
includes handling both the small tubes and the larger superheater flues and embraces all opera- 
tions from the initial inspection to the delivery of the tube or flue to the ready-to-go rack. Be- 
fore the new installation was made a total of 120 man-hours was required to turn out a set of 232 
tubes and 53 flues; now, the same job can be done with the expenditure of only 15 man-hours. 

At the present time the shop force is comprised 
of a man inspecting the flues, a man welding and 
rolling the safe ends and a man handling the swedg- 
ing operations. Further improvements, to be de- 
scribed later, will convert the swedging from a 


A general view of the flue shop—Flues and tubes are placed 
on the gravity conveyor at the right and feed into the chain 
conveyor located at the right back corner of the shop—After 
passing through the flue-cleaning machine, rear center, the 
flues move down the left side of the shop—First, one end of 
the flue is cut off by a rocker-type friction saw and then 
they are carried successively by conveyors to the welder and 
roller, the swedger, and finally to the expander, right foreground 


Flues from a locomotive are brought to the shop by a traveling 
crane and placed on a gravity conveyor where they are inspected 
and sub-standard flues are removed and scrapped—Picked up 
by the chain conveyor, driven by a 3-hp. electric motor through 
variable-speed reduction gears, a flue drops onto constantly 
revolving rollers and moves toward the flue cleaner—In drop- 
ping, the flue depresses two separate spring-loaded arms, 
either will stop the conveyor motor by operating a switch. 


The flue is part way through the flue cleaner—Note that the 
flap at the machine exit is raised; this flap operates a control 
switch which must be down at the same time the two control- 
switch arms at the loading side are in raised positions before 
the chain loading-conveyor motor is energized and, therefore, 
a flue must be clear of the flue cleaner before another flue 
can be placed in loading position—The flap is to be changed 
to the entering side to reduce the interval between flues 
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cumberland Flue Shop 


machine, the application of automatic controls to material-handling equipment 
and machine tools and a shop layout that produces a straight-line work flow 


manual to an automatic operation and will effect changes that will either increase the quality 

of the work turned out or will decrease the time required for the performance of each operation. 
A combination of four main factors are responsible for the production speed-up. These are 

the rearrangement of the shop equipment layout that permits the work to move progressively 

through the shop in accordance with the natural sequence of operations, the installation of a 

conveying system with automatic controls, the application of automatic features to four of the six 

principal machine tools and the acquisition of a flue- 

cleaning machine that makes possible the handling of 

each flue as a unit in contrast to the tumbling me- 

thod in which a complete set was cleaned as a unit. 

The procedure is presented here in picture form. 


Completely through the flue cleaner the flue continues until 
it hits a combination stop and wing switch, the latter con- 
trolling a 3-hp. electric motor driving the unloading device, 
rotating cam-shaped arms that lift the flue off the rollers and 
drop it on a gravity conveyor taking the flue to the first 
cut-off saw—The flue is shown on the unloading device which 
rotates 180 deg. and stops automatically ready to pick up the 
next flue—In order to increase operating speed, a pneumatic 
lift will be substituted for the present unloading device. 


Dropping into rollers at the first cut-off saw the flue depresses 
two spring-loaded levers controlling electric switches—One 
switch operates an electro-pneumatic control valve that lets 
compressed air into the cylinders depressing onto the flue—Both 
of the saws used in the shop are identical, being rocker-type 
friction saws driven by 25-hp. motors—The rollers are powered 
by a 2-hp. motor through reduction gears—The next flue may 
be seen at the right; it is part way through the flue cleaner 


Cutting off about a 3-in. length at the end of the flue the saw 
Continues to its lowest position where it trips an electric 
switch controlling the motor-driven rollers—The flue moves 
away from the saw and releases one switch arm which raises 
the saw, stops the motor driving the rolls, and energizes two 
Pneumatic jacks that lift the flue onto the next gravity con- 
veyor—As the flue drops off it releases the second switch con- 
trolling return of the pneumatic jacks to the depressed position 


Rolling down the gravity conveyor from the first Cut-off saw 
the flue drops onto rollers and is pulled into the welding 
machine by the operator—Here the safe end is welded to the 
flue and then the welder is opened and the flue is guided into 
the machine where the weld is rolled—At this position a 
centralized control panel will be established from which the 
welder can start or stop any conveyor or machine in the shop 


In this picture the welding machine is shown in open position 
and the flue has been drawn through to the finish rollers located 
immediately in back of and in line with the welding machine— 
Another improvement being made at this position is the power- 
ing of the rollers at the welding position and the connecting 
up of the pneumatic jacks, already installed, to raise the flues 
to the next gravity conveyor, now done by the welder operator 


A chain conveyor picks up the flue from the gravity conveyor 
and carries it through an oil-fired furnace where the end is 
heated preparatory to swedging—Timed to pass the flue through 
the furnace at a speed that raises the end to the correct 
temperature for swedging the chain conveyor drops the flue 
onto a gravity conveyor on which the flue rolls to the swedg- 
ing machine—While the swedging operation is now handled 
manually it is planned to make this operation wholly automatic 


After swedging, pneumatic jacks lift the flue onto a set of 
rollers that convey the flue to the second cut-off saw—As the 
flue drops onto these rollers it rotates a counterweighted arm 
with a target switch on one end—In rotating, the arm operates 
a control switch that starts the motor driving the rollers and the 
flue moves toward the second cut-off saw where the flue is 
cut to length—As the flue travels down the rollers it passes 
by the counterweighted arm and the arm raises, thus permit- 
ting target switch to come into alignment with the rollers 


| e m 


-wroere 


As the counterweighted arm raises it operates controls that 
stop the motor driving the rolls, then reverses it and the flue 
moves backward until the flue end hits the target switch as 
shown in the photograph—This switch is a combination stop 
and control that first makes certain the flue will be cut to the 
correct length and, second, operates the controls that lowers 
the saw to the cutting position—When the saw is depressed 
completely it actuates the control of the jacks which throw the 
flue onto another gravity conveyor taking it to a chain conveyor 
which carries the flue through the second end-heating furnace 
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From the end-heating furnace the flue drops onto a gravity 
conveyor on which it rolls to the expander—As the flue drops 
onto the rolls at the expander it operates a trip switch that 
sets the motor driving the four cams in motion—One cam 
controls the cut-out switch that will stop the motor—The 
second moves a limit switch that controls the air cylinder 
operating the clamp holding the flue firmly; the third operates 
the expander plunger die so it enters and expands the flue 
end and then retracts—The fourth operates the pneumatic lift 
that dumps the flue in the cradle holding the finished flues 
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The layout of the machine tools and material-handling equipment—The arrows indicate the direction of the work flow—Conveyor frames 
are made of '4-in. by 4-in. angle iron and are supported on posts made from 4-in. and 5-in. flues, with all parts welded together 
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Assembling Box Cars 
at Reading 


The jig for assembling two end sections holds ten ends 


Tue Reading, currently engaged in a program of build- 
ing 1,000 40-it.-6-in. box cars, employs some interesting 
and efficient car-shop procedures which deviate from 
established practice. The procedures involve the use of 
jigs, tools, lifting apparatus, and scatfolding arrange- 
ments. They are used in conjunction with a spot system 
of building in which the cars move along two tracks dur- 
ing the process of completion. A third track is used for 
truck assembly and for making the various sub-assem- 
blies. The assembly line moves in a daily cycle. Each 
day eight completed cars, four on each track, are switched 
out to the painting tracks, partially completed cars 
moved up, and parts for eight new cars are brought in. 
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Shops carrying out program of 
1,000 A. A. R. 40-ft. 6-in. cars 
at eight a day—Jigs and lift- 
ing devices aid the operations 


Each air brake assembly tray holds a complete set of parts and i 
placed at each car 


The cycle begins at 4 p.m. with the start of the night 
shift. Two groups of four completed underframes arè 
wheeled in on assembled trucks. The sides, less the 
doors and miscellaneous appliances, are brought into the 
shop on flat cars. The ends, which are received in two 
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The top section of a car enc 

being lowered into the end 

jig for riveting to end bottom 
section 
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By bolting the scaffolding support in the holes in the door post the 
workmen are given additional room to move about in the performance 
of their duties 


sections, are brought into the shop in gondola cars. 
They are deposited near a special rack which is used 
for assembling the sections. 

The sides and ends are rough hung by the night gang 
to permit the workmen on the day shift to start work 
upon their arrival. The ends which the night gang hangs 
are those that were assembled by workers on the previous 
day shift. In rough hanging, the sides and ends are 


Pipe of all types that has been bent to shape is stored neatly in racks 
for use as needed 


Roof jig on which the pre- 
fabricated galvanized sheets 
are laid out and riveted 
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secured by six to eight bolts per side and eight bolts per 
end. 


The day gang performs the assembly-line work on the 
cars. As there are more operations than there is room 
in the shop to spot the car, several operations are over- 
lapped in each spot. So that different gangs will not 
interfere with each other, each works on a different car 
in the spotted group of four cars on the one track. In 
this way all the construction work can be completed 
in the thirteen car length space available in the shop. 

In the first position the roof is set in place, the door 
tracks applied with bolts, the doors hung, and every- 
thing drawn together. The sides, underframes, ends, 


and roofs are fitted and reamed. AB brake parts, coupler 
yokes and draft gears are applied. While reaming the 
sides and ends, the roof, which has been assembled sepa- 
rately, is set in place. While riveting the sides and the 
ends to the underframe and to each other the roof 


Pipe bending apparatus for shaping the all-welded train line 


joint at the side plate is reamed. Then the roof is 
riveted. 


Two simple but effective lifting devices are employed 
in conjunction with the overhead crane for performing 
the first-position operations. For transporting the door, 
and for raising and lowering it into place, a Z-bar is used. 
The bar holds the door firmly by the engagement of the 
flange with the channel of the door top. This engage- 
ment can be made or released in a few seconds. The bar 


-hangs in a horizontal position as a result of its manner 


of suspension. It is joined to the lower extremities of 


two chains set several feet apart. The chains rise at an 
angle, and the top link of each is joined to the ring which 
fits over the hook of the crane. 

The roof-lifting device comprises an I-beam with six 
individual lifting bars suspended from it. These hars, of 
small round stock, slip under the running board on the 
roof. When reengaged with the I-beam, these bars lift 
the roof. 

Small parts, such as corner caps, push-pole pockets, 


A completed roof about to be lifted by the running board lifting bar— 
The hooks from the large I-beam engage eyes assembled to the small 
bars—The hooks fit through open spaces in the running board 


previously assembled ladders and sill steps are applied 
in this position. Couplers are not applied until the last 
operation in the shop, to save space. 

A complete set of air-brake materials for application 
to the valve, cylinder and reservoir are placed at each 
car. These materials, including all necessary bolts, 
nuts, washers, elbows, couplings, etc., are contained in 
a tray which is stocked convenient to the point from 
which the application of the parts to the car is made. 

The method of applying the scaffolding for the roof 
riveting allows virtually unimpeded working space within 
the car for the men performing jobs on the sides and ends. 
Metal bars which extend across the car are bolted to the 
holes in the door posts. Boards are laid on the trans- 
verse metal bars for the roof riveters to stand on. 

An all-welded train line, with the exception of the 
nipple at each end, is installed on these box cars. The 
method employed in forming the line to shape is to bend 
a sample section to a template. The bending is done 
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Rivets are driven in about 
one second each by a com- 
pression riveter 


cold, after which the stresses in the bent section are 
checked. If there is no strain in line, the required nun- 
ber of pipe sections are bent and stored until needed for 
application to the cars. 

The roof is assembled from eleven sections of galvan- 
ized pressed sheets purchased prefabricated. The sec- 
tions are laid out on the jig, the outside carlines or seam 
caps applied to the joints, and the rivet holes lined up 
with drifts. The rivets, after being heated and inserte! 
in the line-up holes, are driven with a pneumatic squeeze 
riveter. 

The jig on which the roof is laid out and assemble! 
stands about 11% ft. off the floor on 3¢-in. by 3-in. angles. 
There are two channels that run lengthwise and serve 
to contain the roof sections between their inside flanges. 
The outside flanges serve as guide rails for the longitu- 
dinal-travel wheels of the squeeze-riveting apparatus. 
The channel opening is also used to hold hammers, duit: 
and other small tools when not in use. 

The jig structure is held together by six transvers 
angles which connect the channels. Running lengthwi< 
down the center is an angle section that supports the 
peak of the roof. This angle is set above the position o! 
the roof on the transverse angles by an amount equal t 
the vertical difference in the height of the roof between 
these two points. It is set with its sides at a 45-deg 
angle and with the point of convergence of the sides # 
the top. 

The supporting framing for the squeeze-riveting oper 

(Continued on page 477) 


on the roof-assembly jis 


A completely assembled roof in place 
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Raising the Standards of 


Locomotive Performance” 


Tue principal function and foremost duty of every rail- 
road man of responsibility is a constant etfort to improve 
the ratio of expenses to revenues. His effort may be 
directed either towards augmenting the traffic income or 
reducing the operating expense, or the indirect attainment 
of either end simply by promoting efficiency in his par- 
ticular department. 

The mechanical department officer has no control over 
the decreasing traffic trend, except by insuring the most 
reliable performance to keep the railways’ service depend- 
able and therefore attractive, and controls only those 
expenses represented by inflated material and labor 
charges, a certain irreducible portion of which is incurred 
moving the traffic his company enjoys. If he is mindful 
that he and his colleagues are responsible for the dis- 
bursement of about fifteen cents out of every dollar’s 
receipt, he will attempt most steadfastly to lower these 
expenditures to combat the raised charges set by non- 
mechanical authorities, and thus keep the variable portion 
at a level to react favorably on the operating ratio. 

There is no single one of the locomotive department’s 
efforts which can be held most important to railroad 
prosperity, because all companies are distinguished by 
variations in traffic density and composition, terrain and 
climatic handicaps, trackage standards, fuel availability 
and financial expediency, and these characteristics are re- 
flected in their respective mechanical policies. The depart- 
ment can offer nothing of greater value than what may be 
described as alert, informed, and intelligent railway 
mechanical engineering, enhanced by continual research, 
not necessarily confined to the drafting room or backshop, 
but practiced mentally by all whose responsibility lies 
in designing, building, or maintaining motive power. 
Broad vision and preparedness to experiment with sound 
processes and designs will mark the locomotive depart- 
ment striving to strengthen its railroad’s position. 


Borrowing Ideas From Other Industries 


It might be asked whether methods and materials 
could not be borrowed from other industries. Certain 
practices, ideas and designs representing the best railroad 
policy of the past are open to scrutiny in the light of the 
accelerated development pace set by wartime urgency. 
It must be admitted that industrial genius met the de- 
mands of military genius and modern rail demands are no 
less urgent. While a practical peacetime restraint should 
be applied to unlimited flights of engineering fancy, the 
railroads should have the same will to explore with an 
insistence on complete reliability. 

Acceptance of the Diesel locomotive, to the production 
of which a good deal has been contributed by automotive 
interests, must pose the compelling question of what 
further ideas can be adopted from the industry where 
cost-cutting engineering is an art. For instance, its 
work towards the perfection of armored fighting vehicles 
operating under the most adverse conditions resulted in 
new conceptions of metallurgy, lubrication, vibration and 
general machine design, some of which are undoubtedly 
ready for further exploitation. 


* Paper submitted in the competition on how to step up mechanical de- 
partment effectiveness announced in the February, 1947, Raiiway Mechan- 
icu! Engineer. The prize winners were announced in the June issue. 

t Member of mechanical department staff, Canadian Pacific. 
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By F. H. Howard 


Good mechanical engineering, 
ideas from other industries 
and a study of motive power 
economics are ways suggested 


Boiler Maintenance 


The welded fabri ation of boilers appears successful, 
although no welded boiler has been in service long enough 
to fulfil all the promises made for the process. The 
motive power officers of the pioneering railroads deserve 
credit for their attitude in giving welding this compre- 
hensive trial on the most costly single item of steam loco- 
motive maintenance. It is very likely that more excur- 
sions into the welding field will uncover repair and 
construction situations where it can be employed with 
profit and locomotive men therefore should be acquainted 
with welding and train their forces in the appreciation of 
its suitability as well as the necessity of using the correct 
welding procedure, without which welding becomes futile. 

The view has been advanced that the replacement of 
boilers on locomotives requiring boiler repairs would 
effect economies, because the power could be restored 
to the line many days earlier. A pool of repaired boilers 
would be maintained for each principal class of engine, 
and as soon as an unserviceable boiler was removed, it 
would be replaced by a serviceable one. The retention 
of a locomotive after completion of other work solely for 
a succession of boiler repairs would be avoided, as they 
would be made quite independently, and the repaired 
boiler added to the pool. This procedure is followed by 
British railways with their large fleets of standardized 
power and it deserves investigation to determine whether 
large American boilers, with their multitude of fittings 
and attachments are suitable for handling in this manner, 
and if so, whether the outlay for the creation of such a 
pool would be justified. At the same time, formation of 
a pool with welded boilers would present a fine oppor- 
tunity for comparison of welding to riveting. 

Coupled with the will to accept new methods and mate- 
rials, must be the conviction that any old ones proven 
unreliable, uneconomical, or just useless, are to be dis- 
carded. Forward thinking mechanical department officers 
cannot afford to tolerate slipshod engineering of railroad 
origin any more than they can afford to refuse the admis- 
sion of outside ideas. If every mechanical practice of 
doubtful soundness were examined as follows, “Does it 
reduce expenses directly or indirectly or does it improve 
the operation of this railroad ?” and if all failing to answer 
in the positive were ruthlessly cast aside, the man asking 
the question can be sure he is getting the most construc- 
tive contribution towards efficiency. Clear precise investi- 
gation and adequate time for appraisal, balancing hidden 
costs of administration or maintenance against apparent 
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savings, will result in only such decisions being made as 
will ensure a progressive mechanical policy. 


Economics of Motive Power Types 


Whether Diesel power is employed, and to what extent, 
are decisions generally out of the hands of most mech- 
anical department officers, but an appreciation of its 
design and economics by all concerned with its operation 
should dispel any doubts and fears which might prejudice 
its acceptance. The greater initial cost of a Diesel locomo- 
tive results in increased interest and depreciation charges, 
and it should be obvious that maximum vearly mileage is 
required in order to reduce these charges to ton-mile 
equality with those of a steam locomotive, so they cannot 
combine with certain apparently higher maintenance 
costs to tip the scales the wrong way. 
maximum mileage is attainable due to inherently high 
availability; this fact must be appreciated and advantage 
taken of it. There has been noted, however, a warning 
of the approach of a saturation point in Diesel employ- 
ment, and railway executives will be anticipating advice 
on this situation. It is to be hoped that figures can be 
made available to them, specifying the vearly mileages 
for their different types of existing power, above which 
it will be economical to substitute Diesels, and below 
which the present engines remain superior, This is not 
to say that modern steam locomotives are to be excluded, 
but concrete claims to support their inclusion must be 
put forward, and these have not lately been in great 
evidence. At any rate, the alert railway mechanical man 
will pay close attention to the economics of the question, 
and will keep himself posted on them, so by the use of 
intelligent engineering, he will be best equipped to in- 
fluence the decisions of the senior management. Opinions 
formed from narrow experience, false admiration, or 
partly absorbed knowledge have no place in any industry 
and especially the railway industry where there is often 
such a narrow margin of profit, or none at all. 

The very new forms of motive power, consisting mostly 
of various types of turbines, must be accepted in the same 
spirit in which they have been designed and sent out. 
Railway operators who have authorized large expendi- 
tures on experimental units have the right to expect that 
these units shall be given trials as thorough as they are 
prolonged. Only when they are in the hands of mech- 
anical forces determined to operate and maintain them as 
required will these trials provide figures that permit con- 
clusions to be formed. 

As long as the majority of the motive power inventory 
consists of reciprocating steam locomotives, and it will 
for many years notwithstanding its diminishing share of 
the mileage, supervisory officials must be animated by 
the enormous investment steam locomotives, represent, 
and exert even greater efforts towards understanding how 
their upkeep influences the net earnings. The magnifi- 
cent performance of locomotive maintenance forces dur- 
ing the war showed how well fitted they were for assuming 
the increased commitment of keeping all this machinery 
in satisfactory order without disruption. The call in 
these more orderly times is for greater excellence, and 
one step is for enginehouse and shop leaders to insist 
on the full and correct employment of their locomotives. 
Simple as a steam locomotive is, it can become a compli- 
cated affair in the hands of those who will not familiaize 
themselves with its principles. The formation of fully 
descriptive and sensible opinions on devices under test 
and the preparation of prompt reports of chronic defects 
with accurate conclusions thereon are two minor habits 
to be developed which are of great assistance in the con- 
tinuous battle for trouble-free and lower cost transporta- 
tion. 
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Fortunately, 


Machine Tools 
(Continued from page 455) 


modern car-journal-bearing boring and broaching equip- 
ment which performs these operations at very low cost 
and is therefore worthy of serious consideration. 

The use of electric welding machines in the mainte- 
nance of rolling stock has increased tremendously and 
the manufacturers of this type of equipment are now 
producing compact portable welding machines of 400- 
ampere capacity or greater at very nominal costs. The 
small one-man machine or the large multi-opeartor 
equipment should be replaced. 

During the period of the last World War, it was dif- 
ficult to obtain new machine tools and many of the tools 
used for the repairing of railroad rolling stock were used 
on a two- and three-trick basis, six and seven days a 
week, and now require complete overhauling. Further- 
more, a nation survey of railroad machine-tool equip- 
ment would indicate that the average age of these 
machine tools is over 35 years. Railroad management, 
therefore, recognize that on account of the obsolescence 
and condition of tools, coupled with the ever changing 
picture as to the design of rolling stock, new tools should 
be provided and these new tools, if carefully selected, 
should pay for themselves in three or four years. 

Machine tool builders, in designing machines for rail- 
road shops, should recognize the fact that when new 
machines are installed, they will be in service for 20 or 
more years and the design, therefore, should invelve 
anti-friction bearings of generous proportions throughout, 
hardened-steel ground gears, hardened wearing surfaces, 
generous bed and spindle design. They should try to pro- 
vide central lubricating systems to all parts and simplify 
the controls within easy reach of the operator. The 
machine should be so designed that a motor with 25 per 
cent additional horsepower could be applied where 
necessary. As indicated earlier in this article, there is a 
lack of skilled mecharfcs, and with this in mind, machine 
tools of the future should be designed with the necessary 
hydraulic or electronic controls so that the machine 
operator is required only to apply and remove the piece. 
Templates or blueprints made on plastic or photographic 
plates will eventually be provided which will permit the 
electric eye to follow the drawing and reproduce the tn- 
ished product. It is desired to again stress the fact that 
modern machine-tool equipment should be provided with 
protective equipment to indicate whether or not the cut- 
ting tool is properly ground and removing material 
effectively. 

Various new types of equipment being applied to roll- 
ing stock should open up the field of induction heating. 
deep freezing, Magnafluking, X-raying and use of radar 
in the maintenance and operation of modern railway roll- 
ing stock. 

In the previous paragraphs, an effort has been made to 
indicate that there is a definite need for new machine 
tools on the various railroads and only a few of the tocls 
that would show definite economy have been indicated. 
There are many other tools, such as planers, shapers. 
saws, threading machines and shears, that are in the 
same category. Obsolete air tools should be replaced with 
modern air tools and impact wrenches. 


New Dieser Suor 1x Mexico.—The construction of a special 
workshop in San Luis Potosi for the repair and maintenance ©! 
Diesel-electric locomotives is planned by the National Railways 
of Mexico, according to a recent issue of Foreign Commerce 
Weekly, a publication of the United States Department of Cor- 
merce. The project is scheduled for completion before the end 
of 1947 and will represent an investment of about 1,000,000 peses. 
700,000 pesos for the shop and 300,000 pesos for equipment. 
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Short Cuts in 


Work on Repair Tracks’ 


Tue car departments of some railroads have given 
thought to easing the tasks of car repairmen by providing 
mechanical means of performing the heavier duties, such 
as carting wheels, truck bolsters, handling side frames, 
car doors and other heavy parts. Tonight it is our in- 
tention to show in motion pictures certain of these 
methods that are now employed for making heavy tasks 
lighter and at the same time increasing production. 

The chief underlying motive in presenting the film is 
to stimulate interest and discussion along the lines of 
further mechanizing repair track operation in connection 
with car repairing that will increase efficiency, decrease 
costs; conserve manpower; and above all, make car re- 
pairing a more attractive occupation that will inspire 
pride of accomplishment through power harnessed by 
man’s ingenuity. ° 

Some of the mechanical devices to be shown are shop- 
made and can be produced by any competent blacksmith. 
Others are specialty items purchased from the manu- 
facturers. With the increased cost of labor, it is funda- 
mentally good business to study the labor costs of various 
operations as they are now performed and give considera- 
tion to the type of equipment that will best do the job 
in less time, thus increasing production as well as re- 
ducing cost. In this connection you can readily under- 
stand that if the heavier tasks in the car department are 
performed by mechanical means, the car repairmen will 
be in better physical condition to maintain full produc- 
tion during the late afternoon working hours than would 
otherwise be the case. 

A motion picture was then shown illustrating the fol- 
lowing subjects: Spot system of car inspection and 
journal box oiling on hump approach tracks; air hose 
coupling irons; miscellaneous items anyone can make; 
lift trucks handling car repair material; also a special 
operation built around the use of a lift truck wheel; 
wheel-car designed for shipment of wheels in large quan- 
tities, having a capacity of 46 pairs of mounted wheels; 
jacking cars with air-operated power jacks; hanging car 
doors; spot system of changing defective wheels; and 
servicing AB piston assemblies. 

The first illustration of a two-way hump operation 


ig! Excerpta from a committee report presented at the May 12 meeting of 
the Car Foremen’s Association of Chicago. 


Panorama of modern two-way hump operation 
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shows two trains being switched in opposite directions 
at the same time. The oyerhead structure is the general 
yardmaster’s office located on the apex of the hump. 
This building is equipped with a loud speaker system 
for communication with all car retarder operators as 
well as switch crews in both classification yards. 

The movie showed two designated points used for 
non-interchange car inspection, each located on the 


approach tracks about 300 ft. down from the apex of 
the hump. Flood lights, used for night-time inspection, 
are an adjustable type, 200-watt capacity, 


with 12-in. 


How air-hose coupling irons are used E wN 


diameter lenses and are very satisfactory for their in- 
tended purpose. 

Cars move by this point at the rate of about four a 
minute, which allows ample time for required inspection 
of wheels, brake rigging, safety appliances, shifted load, 
etc. 

Records taken of this inspection are confined to the 
train number, time inspection is started and completed, 
initial and number of first and last car of each train, 
and record of cars shopped for repairs. 

The train shown consisted of 78 cars and was in- 
spected in 20 min. With constant movement by this 
point it is possible for two men to inspect 240 cars an 
hour, but the average operation is slightly over 100 cars 
an hour and the cost of inspection averages .0240 per car. 

The second illustration shows a classification and train 
departure yard where iron hooks are used for coupling 
air hose. These coupling irons are made from 34-in. 
spring steel. The left-hand iron is 44 in. long. The 
right-hand iron 41 in. long has a double offset hook, 
whereas, the other iron has only a plain hook. 

The moving picture gave a close-up slow-action view 
of an actual air hose coupling operation with the carman 
standing on the opposite side of the track. It illustrated 
how the double-offset hook performs the major part of 
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Oxy-acetylene cart equipped with pneumatic tires 


the coupling operation, and the left hand iron with the 
plain hook is used merely to pull the opposite hose over 
to make the connection which leaves the feet and legs 
always outside of cars and body from hips up is bent 
forward between the cars only momentarily, while attach- 
ing the left-hand hook to the air hose on the far side 
of the tracks. 

The primary purpose of these irons is to eliminate or 
reduce personal injuries, and this has been accomplished 
to a very appreciable extent on the various railroads 
where the device has been used more or less extensively 
during the past several years. 

As cars move over the apex of the hump, journal 
boxes serviced by car inspectors who leave the box lids 
open in receiving yard, are given free oil by means of 
a nozzle inserted in each box, oil being stored in a large 
tank under 40 lb. air pressure, which is heated in the 
winter, and by this method saves the men from walking 
through the yard, going to and from oil supplies, which 
would require at least 30 per cent of their time. 

Also illustrated is an oxy-acetylene cart made of scrap 
material with an angle iron forming the base of the cart, 
equipped with pneumatic tires, for easy handling and 
subsequent prevention of damage to gages and other 
equipment. 

The fourth illustration shows an ordinary farm tractor, 


equipped with a hydraulic boom attachment for applying - 


and removing box car doors. The boom has a special 
chain arrangement that hooks into the door handle at 
the bottom, and clamps on the other side of the door, 
partially balancing the car door and requiring only four 
men, including the tractor operator to handle a car 
door. When manually done, this operation normally 
requires 11 men and presents the possibility of smashed 
fingers, bruised legs, feet, etc. 
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The next three illustrations show an AB brake piston 
dismantling apparatus, patented by J. R. Lindroth, gen- 
eral foreman, Chicago, Burlington & Quincy, Galesburg, 
Ill., and well adapted to save time and labor in cleaning 
pistons. This device is constructed with an air jack at the 
bottom, having sufficient lift, and is operated by low air 
pressure. i 

The jaws holding non-pressure head and piston in 
place are fastened to a plate which turns on a pivot, the 
plate being held in position by a spring catch at the top. 

When the piston is in position, it is perfectly balanced 
and can be turned by releasing a spring catch at the top. 
The piston is held rigid with either non-pressure head 
or piston in up-position. The piston is raised about 1 in. 
which is sufficient to permit the removal of piston hollow 
rod collar, after which air is released and the piston is 
dismantled, which requires approximately 30 seconds. 

Another view shows the piston in the up-position 
with the AB brake piston packing-cup-removing device 
in place. This device removes the lubricator and packing 


AB air brake piston dismantling and assembling equipment 


` cup in one operation, without damaging the packing cup. 


lubricator or piston head. It also shows a piston in the 
holder on top of the bench where grease is removed 
from the packing cup. One piston is also shown in the 
polishing device, where it is highly polished. 
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The last illustration shows how the piston is disman- 
tled. In order to assemble the piston and non-pressure 
head again, a guide is placed in the end of the hollow 
rod and as soon as air is turned in the jack, the assembly 
is completed. 


How the AB Brake Pistons Are Cleaned 


The operator places a special handle in the piston 
hollow rod and lifts the piston from the handling con- 
tainer and places it in the holding jaws of the dismantling 
apparatus. He then turns the low pressure air in the 
jack located at bottom of the device which raises the 
piston rod up through the non-pressure head sufficiently 
to permit removal of the hollow rod collar, using a 
special tool, as in many cases the collar is rusted hard 
on the rod. When done, the operator releases the air 
from the jack and now the piston and hollow rod are 
completely disengaged from the non-pressure head. The 
operator then removes the seal ring retaining plate, 
hollow rod seal rings, swab retainer, swab compression 
ring and hollow rod lubricator swab. 

The release spring is then removed and cleaned. The 
non-pressure head is removed from the holding jaws 


AB piston in up-position with packing cup removing device in place 


and turned upside down. The strainer retaining ring is 
removed; strainer removed and placed in the cleaning 
solution. The non-pressure head is cleaned. The clean 
strainer is put in and retainer ring is put back. The 
non-pressure head is now turned over and placed back 
in the holding jaws. The piston is removed from the 
jack and placed in a special holder on top of the bench 
and grease is removed from the packing cup by using 
two special tools. When done, the piston is placed in 
another device where the hollow rod is polished. (Aver- 
age total time, placing piston in device, polishing rod 
and removing piston is 45 seconds.) The rod is covered 
with grease while still rotating in the device. This device 
is operated by a small’air motor and rotates at a top 
speed of 200 r.p.m. 

The operator now places the piston back on the jack. 
The guide is put in the end of the hollow rod. The 
release spring is put back on piston, air turned in jack, 
piston moved up and engaged in the non-pressure head. 
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How the AB piston is dismantled 


A new hollow rod lubricator swab and compression ring 
are applied. The swab retainer is put back. Standard air 
brake grease is then put in, using a special grease gun, 
after which the seal rings are put back and seal ring 
retaining plate and last the collar is put back on the 
rod. The spring catch at the top of the device is now 
released, the device turned on the pivot and the piston 
is now reversed with the packing cup up. 

The operator now uses a special tool by means of 
which the packing cup and lubricator are removed in 
one operation without any damage to packing cup, 
lubricator or piston head. The lubricator is cleaned or 
renewed when needed; packing cup is cleaned and 
inspected and renewed when needed; piston cleaned, 
put in cylinder and given packing cup test. The piston 
is now placed in a handling container. The non-pressure 
head is painted and the piston is completed ready for use. 

The total average time for the operation floor to floor 
is 15 min. From a Safety First standpoint, these devices 
have demonstrated notable value. 


Scale models made by the Triometric Engineering Co., 1188 Wolfen- 
dale St., Pittsburgh 12, Pa., present a three-dimensional preview 
of a proposed shop layout 
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N. Y.C. & Si. L. locomotive shop at Frankfurt, Ind. 


Engineering 
A Railroad 
Shop 


By K. L. Urich 


Assistant supervisor, tools and machinery, 


New York Central System 


Most railroad shops, much like Topsy, “just growed” 
over the years and now the roads, faced with high labor 
costs, must make an engineering study for the future 


Preriminary to discussing details of shop planning, it 
might be well to consider the outstanding features of the 
well-planned shop. On first entering a department or 
shop, it will usually be evident whether or not the shop 
has been well-planned. The trained observer can almost 
tell at a glance how much effort has been put into the 
planning of the shop and can quickly measure the effcien- 
cy of the department by a first impression. One of the 
principal things to look for would be wide, well-marked 
delivery aisles, entirely free of raw or finished material 
without any appearance of congestion. Secondly, the 
observer will be able to tell at a glance whether or not 
the machinery is arranged in an orderly manner. He 
will note whether there is sufficient room for the material 
to move into the machines and out again without un- 
necessary confusion. He will quickly appraise the condi- 
tions of light, heat and ventilation as well as the general 
cleanliness of the department. 

By way of contrast, the poorly planned shop will dis- 
close the following: Narrow material lanes, usually clut- 
tered up with miscellaneous material, a haphazard ar- 
rangement of machinery, raw and finished material 
strewn promiscuously over the department. Conditions 
such as above are usually complemented by inefficient 
material-handling systems and poor conditions of light 
and ventilation, all adding up to undesirable working con- 
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ditions. Workmen can not and will not do their best 
work under conditions of this kind. 

When shop layout is spoken of, it brings to mind that 
a certain number of essential machines and equipment 
are to be placed in a shop or department in the correct 
relative position. Generally speaking, this is what is to 
be accomplished but the means of doing it requires thor- 
ough and careful study. The experienced engineer will 


. have little difficulty in meeting each new situation. How- 


ever, it requires continual observation on his part to keep 
abreast of changes, that is, machine-tool requirements 
change continually with new machines, space require- 
ments are continually changing due to design changes on 
locomotives and appurtenances, and he will readily admit 
that a layout can not be planned merely by picking up 4 
machine here and placing it in another location. The 
requirements of each individual machine and each individ- 
ual operator must be studied carefully from many angles 
before any actual movement of machinery is begun. The 
ultimate object of the planning will be to set each individ- 
ual machine in such a manner that it will blend into the 
work flow of the department and, likewise, of the shop. 

In the case of attempting to revise existing plant lay- 
outs, the first and principal obstacle which the engineer 
will meet will be an overcrowded condition, that is, too 
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many machines and not enough space properly to place 

them. This is a condition prevalent in most shops and in 
particular in almost every major railroad forge and 
machine shop. It seems that work in these two depart- 
ments of the shop has increased in greater proportion 
than work in other departments. Therefore, in discus- 
sing shop layout, these two shops will be given prominent 
mention. In recognizing the principal obstacle to be 
overcome, if plant layout is to be improved, it might be 
well to review briefly some of the causes responsible. 

Smaller and older shops have been closed with their 
work superimposed on modern and better-located larger 
shops. New work has been added due to the increase 
in the number of appurtenances which have been added 
to steam locomotives, such as feedwater heaters, boosters, 
stokers, train-control apparatus, etc., all requiring addi- 
tional floor and work space for repair and testing. New 
processes have been added, such as Magnafluxing, X-ray 
inspection, additional heat treating facilities and also a 
good many parts are now being repaired by the welding 
process, while others are fabricated by welding, requir- 
ing special work positioners and other facilities. 

The adaptation of roller bearings to cars and locomo- 
tives has made excessive demands on non-existent floor 
space. These changes have been so gradual over a period 
of years that local supervisors tend, in some cases, to 
overlook the work flow. 

Preliminary to attempting to make a shop layout or 
improve on a present layout, it is necessary to list opera- 
tions which occur in sequence. With these operations 
clearly im mind, the engineer is in a position to place 
machine tools in correct relative position. However, if 
a study is to be made in a department where a great 
many different items are manufactured, it is often ad- 
vantageous to make a flow chart as follows: 


1—Make a scale showing the outline of the building 
or, if builder’s drawing is available, blank out the interior 
portions. of the print, leaving the bare outline. 

2—Take over-all measurements of machines, that is, 
projected floor area which these machines occupy, and 
place them in relative positions which they now occupy 
in the floor plan. 

3—Next, take map tacks placing a tack at each machine 
and with string or floss, trace the material through the 
department from the raw-material stage to the finished 
product. In cases where several different items are going 
through the same department, it is helpful to use string 
or floss in a variation of color, each color representing 
a different item. When this is completed, a clear and 
graphic picture of what is taking place in the department, 
will be in evidence. It will be seen at a glance the exact 
route which the material flows and with this information 
at hand, the engineer is in a position to take the first steps 
in making a comprehensive layout. In making an analysis 
of this kind, it will often be found that work progresses 
back and forth across the complete length of the shop 
several times before it is finally finished and delivered to 
the stores department. 

From this study, it is expected that processes and 
machines which show up considerably out of the produc- 
tion line can be spotted and changes recommended which 
should expedite the movement of work through the shop 
by eliminating back- tracking and unnecessary handling. 
It may be found in some cases that material goes from 
the iron yard to the center of the shop where shears may 
be located and back to a battery of forging machines at 
another location in the shop, from which point it may 
move to a drill press location at the forward end of the 
shop and then move across the shop to the heat-treating 
department. In a case of this kind, it will be advisable 
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to consider the relocation of the shears so that the work 
could be lined up progressively and flow from the raw- 
material stage to the finished product without unneces- 
sary lost motion. i i 

If a comprehensive study of the forge shop is made, 
no doubt many cases of this kind will be found and 
multiplying this effort several times on several items, it 
will soon be found that work moves in and out of the 
shop much quicker and production can be stepped up all 
along the line. 

In pursuing a study of this kind, the engineer should 
pay particular attention to material handling along the 
line. He should make careful note of any material that 
is thrown on the floor between operations as, in general, 
material in a modern shop should never touch the floor. 
This means that labor will have to be expended to pick 
it up and place it in containers prior to movement to 
the next operation. Before making final changes on the 
basis of such a study, the engineer should be certain that, 
in setting up a proper work flow for several key items, 
he does not throw some major items out of line. The 
probability is, however, that if basic machines are pro- 
perly lined up for principal production items, the great- 
est possible savings will be realized. A study of this type 
very often will show which machines are seldom used 
for meeting production requirements and, therefore, might 
be considered for removal from the shop. 


Making Room in the Crowded Shop 


The causes of the overcrowded shop have been dis- 
cussed briefly above and as this condition is prevalent in 
most shops, the following suggestions are made with a 
view of overcoming this condition. In starting the sur- 
vey, it is a good plan to break down the shop organiza- 
tion into departments. A detailed analysis of the work 
flow will show up unused machines and facilities. In a 
major forge shop, for instance, it is likely that a forging 
machine, several furnaces, several hand forges and possi- 
bly a steam hammer can be found which are seldom if 
ever used, being held mainly for standby protection. It 
may also be found that the forge shop is being used for 
a sub-store house and that an excessive amount of billets 
and bar stock is being stored here. The excessive raw 
material should be returned to the store house where it 
properly belongs and the unused machines and facilities 
removed entirely from the shop. As welding operations 
have increased considerably over a period of years, ex- 
cessive material and equipment will be found in and 
around welding locations. Welding machines may be 
occupying valuable floor space, when they can, if neces- 
sary, be supported on building columns above the floor 
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level. In some shops, it may be that the forge shop propa 
is used for die storage and for storing templates used vn 
the oxygraph machine. If this situation exists, it is re- 
commended that a separate building be considered for 
this purpose. In a like manner many other space-saving 
ideas can be developed, depending upon the ingenuity 
and imagination of the engineer. 

In the machine shop it will likely be found that there 
are several miscellaneous machines which, owing to thar 
age, condition and obsolescence are no longer used con- 
tinually and a further investigation will no doubt develsp 
that these machines are only being held for standby pr- 
duction. Consequently, they can be removed from the 
shop without any decrease in production capacity. In 
surveying various departments, it will often come to te 
attention of the engineer that sometimes one man is using 
several work benches. These take up considerable flr 
space and it will often be found that smaller and hetter 
designed benches, will supplant the larger work bencie:. 
This is an important factor and should not be overloxed 
in any departmental layout. The new benches can lx 
designed specifically for the job and can be made to com- 
tain the workmen's tools and add considerably to the 
efficiency of the man and at the same time to the general 
appearance of the department. Uniformity of benches 
can be accomplished in a more orderly arrangement tan 
provided. 


Making A Shop Layout 


After the unused facilities are removed from the var- 
ious department, the plant engineer is now in position to 
proceed with the layout. Preliminary to making the lay- 
out, the engineer should provide a print with the build- 
ing outline thereon similar to the one used for the work 
flow study. A suggested size for this sheet would lx 
approximately 18 in. by 24 in. and the suggested scale 
of the outline drawing would be % in. to 12 in. A shet 
of this size can be placed on a standard drafting bear! 
which can be easily carried around the shop. From th 
work-flow study, the engineer knows what machines arè 
to be used. He also knows the process to be develope! 
and the order in which the work flows from one machin 
to another. With this in mind, he can now cut st 
templates, using the same scale as above, represents 
the respective machines. These cutouts should be repe 
sentative of the projected floor area occupied by tie 
machines and should not be confused with foun:lauon 
plans of the manufacturer. Fig. 1 -shows a group “ 
machines typical of a shop layout. The vertical bers 
mills, lathe, grinder, etc. are represented by line drawiss 
and show projected floor areas. This layout also shows 
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Fig. 1I—A typical shop lay- 
out of a machine group 
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Fig. 2—A typical sprinz-plant layout 
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Fig. 3—Layout of a typical motion-work department 
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the swing of jib cranes covering these various machines. 
In cases of departments under consideration where faci- 
lities are installed on expensive and elaborate founda- 
tions, it is advisable to work around these machines as 
much as possible. This can usually be done, but in some 
cases where this does not seem feasible, the machine 
must be moved to throw it into the correct position in 
the production line. This feature is entirely dependent 
upon the judgment of the engineer and a little experience 
will enable him to come to such decisions quickly. Mak- 
ing full use of the work study and other information ob- 
tained, the templates should be arranged on the layout 
in such a manner that a progressive operation can be 
realized. The requirements of each individual machine 
and operation shouldbe studied with a view of provid- 
ing sufficient floor space at each location. 

In making a study of this type, it is a good idea to 
take the layout down to the department involved in 
order better to visualize the various movements involved. 
Templates should be arranged on the layout in a number 
of combinations until the one best suited to the work 
requirement is obtained. The ultimate results of the 
layout will depend entirely on the effort put into the 

_ project by the engineer and upon the advice which he 
may receive from the foreman on the job and the men 
operating the various machines. This factor is an im- 
portant one and should not be overlooked. Often the 
man who is performing the operation may give many 
helpful suggestions and by consulting the foremen and 
workmen, they will feel that they are part of the plan 
and will help to make it work, once the changes are made. 

For purposes of illustration, the spring plant of a 
typical locomotive shop might be considered, as this is 
one of the many departments of the shop which can be 
set up for receiving straight-line production. In a spring 
plant, which is properly laid out, work will enter one end 
of the department and flow continually in a straight line 
through the department without confusion. Springs re- 
quiring repairs will be accumulated in a storage yard 
outside the shop immediately adjacent to the spring plant 
proper and springs requiring repairs are brought in 
through an access door convenient to the spring stripper. 
After the spring is stripped it is passed over to the 
assembly position and at the same time new spring stock 
will parallel the flow of the old spring leaves with new 
leaves sheared from bar stock notched, formed and 
beaded, and will then go to the hardening furnace, and, 
after processing in this position, will go to the drawing 
furnace. When removed from this furnace the leaves 
are ready for the assembly table. After all parts of the 
spring have been accumulated on the assembly table, the 
whole spring is advanced to the spring-banding machine. 
After banding, the spring goes to the testing machine, 
from there to the rust-proofing vat, then out of the shop 
and to spring storage. 

The motion-work department offers an opportunity of 
achieving straight-line production by arrangement of the 
various machines and assembly benches involved. This 
is illustrated in Fig. 3. 


Departments Which Must Be Separated 


Many other departments are somewhat more difficult, 
for instance, the tin and pipe shop. The facilities in this 
shop, for the purpose of expediting work, may have td be 
divided, that is, in the case of a shop using the spot 
system of making locomotive repairs, it might be advan- 
tageous to locate the pipe threading, bending and forming 
machines properly belonging in the pipe shop, in a space 
adjacent to the erecting pit where pipe is put on the 
locomotive. This saves many steps in piping up an 
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engine to schedule. This phase of locomotive repair is 
most important as it may be the determining factor in 
getting an engine out on time. 

It may be advisable to concentrate welding operations 
at one point for the purposes of better supervision to 
take full advantage of any central shop ventilating system 
which may be had at only one location in the shop. 


Taking the Machine to the Job 


In certain instances, it is advisable to take the machine 
to the job. For example, the turret lathe on which frame 
and miscellaneous fitted bolts are made should be divorced 
froma machine section proper and located convenient to 
the erecting floor where frames are worked. This is 
a good time saver and should be taken advantage ti 
wherever applicable. In general in cases of this kind, 
taking the machine to the job eliminates material hand- 
ling and saves many steps. 


Taking Material to the Job 


In a locomotive back shop there are many locations 
where it is advisable to make provision for material 
wagons on which is stored material sufficient for use vt 
the department for a period of one day, it being tie 
recommended practice to return these material wagons 
to the stores department at the close of each day for re- 
plenishing. Although „this may be a stores departmert 
matter, in making any layout, particularly in a depart- 
ment such as the air-pump repair department, booster. 
stoker, etc., it is a good plan for the layout man to 
provide sufficient space to locate such equipment. This 
is a very good time saver and has been found to save 
material as well. It should therefore not be overlooked 
in any layout where a number of small parts or pieces are 
required daily for the department and where a sub-store- 
room is not immediately convenient to the location. 


Abandoning Second Store Locations 


Another important feature of shop layout which should 
not be overlooked is the question of balcony locations. 
Unless balcony or second floors are adequately served 
by fast, efficient elevators, they should be abandoned for 
production work wherever possible. This is particularly 
true of departments which are tied in directly with shep 
output. Roughly speaking it can be considered that pro- 
duction work performed on balcony or second ficer 
locations is only 75 per cent efficient, because of the tiie 
involved in moving material on and off the balcony and 
the personal fatigue factor caused by workmen negotiatirg 
stairs or waiting on cranes and elevators. 


Making Each Department Self-Sufficient 


As far as possible, each department should be maile 
self-sufficient. This is not easy to accomplish completely 
but it should be attempted. For instance, each operatien 
in a department should be adequately served with cranes. 
A mechanic should not be forced to wait 15 or 20 minutes 
for a crane lift when needed. He should have a hoist oi 
sufficient capacity to handle the work pieces which he 
uses. If the job requires that the mechanics in a certain 
department grind their own tools, then that department 
should have proper grinding facilities. Drinking wate? 
should be close at hand as it is costly to have men walk 
100 ft. to a drinking fountain. It is not always practical 
to have toilet facilities for each department, but it 1s 
practical to provide urinals close to or adjacent thereto. 


Check List for Engineer 


In making plans for a new layout in either a new “f 
old shop, the following factors must be carefully checke! 
(Continued on page 476) 
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Lehigh Valley Installs 


Nailable Steel Flooring 


Tue Lehigh Valley has begun a program of equipping 
24 gondola cars with the Great Lakes Steel Corpora- 
tion’s Nailable Steel Flooring at the Sayre, Pa., shops. 
The channels, cold-formed from N-A-X high-tensile strip 
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Section through the side sill—The Y2-in. space between the side sheets 


and the galvanized strip placed over the channel ends was filled with 
car cement 


VY 2k Each DEARING 
CAR FRAME 


steel, are of six-gauge material with a channel depth of 
23%-in. The work was performed out-of-doors and no 
special facilities were required. The necessary equip- 
ment consisted of arc-welding apparatus and acetylene 
cutting torches. 

The cars were part of a series of container cars decked 
with 23-in. wood planking and with an underframe 
similar to that of a standard wood-floored gondola. The 
wood was supported at seven bearings. It was bolted 


The Nailable Steel Flooring 
channels were welded to all 
the supports along the free 
flange and to the longitud- 
inal edges of the supports 
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to the side sills and to four rows of intermediate sills 
and rode free on wood fillers on the center sill. The 
car had low steel sides that could be lowered or removed 
to facilitate handling of the containers. 

Before installing the nailable steel flooring the old 
drop sides, the wooden floor, and the four longitudinal 
zee’s were removed. New fixed high steel sides were 
added and a row of new zee’s was welded to the cross 
bearers on each side of the center sill as close to the 
sill as possible. The floor is now supported at four bear- 
ings as compared with seven bearings for the original 
floor. This is possible because of the higher structural 


strength of the channels. 

The work of applying the flooring started in the middle 
of the car with the welding of both sides of the first 
channel to the top of each support, and proceeded in 
both directions toward the ends of the car. 


Each of the 


Detail of the installed channel—At the right gap between channels 
is shown a bridge weld while the center gap is shown filled with the 
plastic sealing compound 


remaining channels, in turn, when aligned for the proper - 
spacing of the nailing grooves by being set firmly against 
a ‘%o-in. gauge, was welded on the free side to all 
supports. The bolster cover plate was in the same plane 
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A strip of the channel flange was burned off to clear the rivet heads 
in the bolster cover plate 


as the tops of the other floor supports, making it pos- 
sible to weld the channels directly to the cover plate on 
their free sides. 

When all channels had been welded along their. sides 
to the tops of the supports, the workmen went under- 
neath the car and welded the lower flanges to the longi- 
tudinal edges of the supports. The final welding opera- 
tion was performed on the top of the car. Adjacent 
channels were “bridge-welded” to each other in place 
on the floor using a short piece of round stock placed 
in the U-groove between adjacent channels. Although 
the weld could be made without it, the use of the stock 
facilitates the bridge-welding operation, saving both weld- 
ing rod and time. A line of 114-in. bridge welds was 
made down the center of the car and along each side. 

The bridge welding serves two purposes. It prevents 
local lateral elastic movement of the channels under the 
wedge action of the nails being driven into the nailing 
grooves, and it joins the entire floor into a continuous 
diaphragm of great strength and lateral stiffness. 

The floor channels had a %4-in. clearance from the side 
sheets to clear rivet heads and splice plates, which space 
was filled with ordinary car cement. A thin galvanized 
sheet was irfserted against the ends of the flooring chan- 
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flanges to the edges of the zee’s and side sills. Asa 
result the sides of the channels were welded to the top 
of the bolster cover plate, and additional bridge welding 
was employed to compensate for the omission of the 
flange welding. The additional bridge welding was 
spaced at intervals between the side sill and the longi- 
tudinal intermediate sill bridge welds in the three nail- 
ing grooves over each bolster. 

The last two channels were connected by additional 
bridge welding at the approximate transverse location oi 
the drop end hinges. The hinges were welded directly 
to the top surface of the last channel. The final closure 
under the drop end was made of wood although a special 
narrow steel section could have been provided. 

The nailing grooves between channels were filled with 


Detail showing the new drop end hinge welded to the end channel 


a plastic material installed with a calking gun from both 
the top and the bottom of the floor. .The plastic is a 
mixture of an asphaltic emulsion and pre-oxidized oils 
combined with asbestos fibre. The plastic, which tends 
to seal itself when nails are withdrawn, serves to fill the 
grooves for the transportation of fine bulk freight and 
to prevent foreign substances from fouling the nailing 
grooves. In the Lehigh Valley installation shor 
lengths of the nailing groove were left without filler 
near the sides of the car for drainage purposes. These 
can be filled when the car is consigned for haulage 
of fine freight, although the type of bulk freight carried 
in gondola cars generally is too coarse to require com- 
plete closure of the grooves. 


Engineering a 
Railroad Shop 
(Continued from page 474) 


to avoid common mistakes, after the final layout is 3f- 
proved : 

1—See that each machine has sufficient floor space. 
There should be adequate room for the operator to wors 
freely, a place for storage of raw material and a place for 
finished material. In estimating this space, it should be 
figured that the material, both raw and finished, will come 
to the machine in some sort of standard skid or tote box. 
It should be planned so that this can be accomplished 
without interference with other machines in the depart- 


Before installing the Nailable Steel Flooring the original cross-section 
of the car was modified by replacing the old drop sides and four 
intermediate supports with new fixed sides and two longitudinal zees 


ment, leaving easy access for the material to be carried 
to and from the machine by lift truck, crane or other 
means. 
2—There should be sufficient lateral room for the lons- 
est bar stock without interference to the delivery aisles. 
3—Proper crane facilities should be installed for indi- 
vidual machines. 3 , 
4—The machines should be set so that the drive shatts 
and other parts can be removed for repair when necessary. 
S—Sufficient space should be available for chips and 


nels to prevent the cement from flowing into the hollow 
floor sections. 

Two rows of rivets, 11 in. apart, occurred in the bol- 
ster cover plate. One row happened to fall under a chan- 
nel flange, and it was necessary to burn off a narrow 
strip from his flange to miss the rivet heads. 

At the bolster it was impossible to weld the channel 
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for their removal from machines without interference to 
the operator or other operators in the vicinity. (Note: 
Machines using carbide tools require greater chip space 
than the old machines using high-speed steel.) 
6—Utilities required for machine operations should be 
anticipated and should be located underground in a cor- 
rect position to serve the machine without causing stumb- 
ling hazards. All services such as electric power, steam, 
light, air and gas should be considered. 
7—Machines should be located to utilize best natural 
light positions and should be adequately illuminated for 
proper utilization at night time or on dark days. 
8—Floor drains should be installed where needed. 
9—In the case of the existing shop, it is not always 
possible to plan for future expansion but in the case of 
laying out the new shop, care should be taken to make 
room for future expansion. 
10—If possible, a locker or washroom with toilet facili- 
ties should be located at a central point convenient to the 
department. Somewhere in the vicinity of the depart- 
ment, lunch tables should be set up for use of the em- 
ployees if a company cafeteria is not contemplated. 
11—General lighting and adequate ventilation free from 
drafts should be provided for. 
12—Properly designed work and assembly -benches 
should be installed. 
13—Drinking water should be available in convenient 
locations. 
14—Important to the functions of the department is 
the office setup of the immediate supervisor. This office 
should be centrally located and of sufficient size, well 
ventilated and lighted and with adequate telephone facil- 
ities, as the work which this department turns out will 
be in direct proportion to the efficiency of the supervisory 
personnel. ° 
15—Space permitting wide delivery aisles of at least 
10 ft. in width should be used. 
16—Finally, with all departments laid out for efficient 
operation, design a scheduling system which will absorb 
lost motion and insure a continual smooth flow of work 
from the separate departments which, when properly 


_ regulated, will result in more shop output. 


Assembling Box 
Cars at Reading 


(Continued from page 464) 

tion enables the riveter and his. helper to remain seated 
while doing their work. The seats are each hung from 
four-wheel trucks which ride on the bottom flange of’ a 
transverse I-beam. The squeeze riveter is similarly sup- 
ported for’ transverse movement. It also has a spring 
balancer by which it is raised and lowered. The carriage 
device moves from seam to seam on the outer flanges of 
the side channels of the roof jig. 

The two sections of each car end are assembled in a 
special end-assembly jig. The bottom section is sup- 
ported by members of the jig. The top section is lowered 
into place by the overhead crane and temporarily bolted 
to the bottom section for the start of the riveting opera- 
tion. Each pair of sections is drawn tightly together by 
key and wedge fit-up bolts used for this operation. The 
assembly jig has a daily capacity of ten completed car 
ends; eight are used in the present program. 


The end-assembly racks are constructed with 6-in. 
The channels 
jn turn are supported by two 10-in. bottom channels 
which run lengthwise, the bottom and the vertical chan- 


channels forming the vertical supports. 
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nels being joined together by bolting and welding. Cross 
channels of the same dimensions as the bottom channels 
run between the latter at intervals of about 10 ft. 

The platform on which the workmen stand or sit in the 
performance of their duties is supported by a 3-in. angle 
at each end. The angles for the top platform are 
placed with the horizontal flange on the bottom, and the 
angles for the lower platform are placed with the hori- 
zontal flange on top. The upper platform slides in the 
top angles. The lower platform is adjusted for position 
by moving the angle which has a slotted opening. 

The bottom platform is located about three feet above 
the floor and the top platform about eight feet above the 
floor. The boards in the bottom platform are held in 


The interior of partially completed box car 


place alongside each other by a length of wood of 2-in. 
square cross section which runs transversely with respect 
to the boards. The top boards receive additional rein- 
forcement from a piece of %4-in. by 2-in. strap iron 
running at a 45-deg. angle with one end bent for fasten- 
ing to the vertical channel and the other end bent to 
fasten to and support the boards. 

The bottom section of the car end is held in an up- 
right position in the jig. The top section is keyed to the 
bottom section and to the jig and then riveted together in 
a vertical position, thus saving considerable floor space. 

Upon completion of the roof, side and end riveting, 
the floor and furring are applied. The flooring is ap- 
plied first, the holes bored, and the floor bolts applied. 
While tightening the bolts with an impact wrench the 
furring is put up. In the final operation within the shop 
the lining, the couplers, and air hose are applied. The 
doors are adjusted and the door tracks riveted. The 
brakes are tested and adjusted and the car inspected. 
The car is then set out for painting, weighing and sten- 
ciling. f 

In the painting operation the roofs are primed with a 
galvanized primer and the ends with zinc chromate. The 
sides and underframes are furnished already primed. 
Two coats of paint are then applied, the cars weighed 
and stenciled, and given a final inspection. 


SIMPLIFIED NUMBERING ON THE Monon.—In the interest of re- 
duced figure writing, the Monon is attempting to establish a series 
of numbers which will employ the minimum digits necessary to 
distinguish cars, locomotives and trains, and so reduce the oppor- 
tunity for error in transmitted messages or on written reports. 
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Machine Tool Show at Chicago 


Chicago Sun Photo 


First show in 12 years will feature products of 
275 manufacturers, cover a half-million square 
feet of floor, and represent 16 million dollars 


D urise the period between September 17 and 26 the 
first machine tool show to be held under the auspices 
of the National Machine Tool Builders’ Association since 
1935 will be held at the Dodge-Chicago Plant. The total 
number of exhibitors for this show has grown to almost 
300 and the nine-day working demonstration in what has 
been termed the “world’s greatest machine shop” will 
feature in the neighborhood of 2,000 machine tools, 
forging machines and metal working tools representing 
the products of 150 members of the N. M. T. B. A. and 
about 125 manufacturers of related equipment such as 
cutting tools, measuring instruments, attachments and 
accessories. The exhibit is reported to represent approxi- 
mately $16,000,000 worth of machinery and will occupy 
about 12 acres of space. The show will be open every 
day during the nine-day period. 

Many of the machine tools that will be featured at 
the show will be entirely new in design and some of the 
exhibitors will have between 25 and 30 machines on 
display. Among the exhibitors will be found a number of 
tool builders that are well known in the railroad shop 
field and while the actual demonstrations of railroad 
machining jobs will be relatively few as compared with 
the many thousands of job demonstrations in the entire 
show the principal value of the show to the railroad vis- 
itor will be the opportunity to see the character of work, 
the methods employed and the tooling equipment used 
by other industries. Many of these modern methods can 
readily be adapted to the machining operations that are 
now becoming common to railroad shop work. 
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Herbert H. Pease, president of the New Britain 
Machine Company, is president of the National Machine 
Tool Builders’ Association, and K. H. Hobbie, president 
of the Chicago Technical Societies Council, is president 
of the Machine Tool Congress which will present the 
technical sessions contributed by the membership of 
technical groups such as the American Society of Me- 
chanical Engineers; American Society of Tool Engi- 
neers; Society of Automotive Engineers; American 
Foundrymen’s Association; American Machine Tool 
Distributors’ Association; Chicago Technical Societies 
Council, and National Electrical Manufacturers’ Asso- 
ciation. The Machine Tool Congress will hold nightly 
sessions at which papers and discussions will touch upon 
the latest developments in the metal working industry. 

On September 23 there will be a formal dinner wel- 
coming overseas guests at the Palmer House. Charles J. 
Stilwell, president, Warner & Swasey Company, will be 
the toastmaster. 

The chairman of the show committee is Swan E. 
Bergtrom, sales manager, Cincinnati Milling Machine 
Company, and serving with him are W. L. Dolle, presi- 
dent, Lodge and Shipley Machine Tool Company; R. W. 
Glasner, president, Clearing Machine Corporation; H. G. 
Hoglund, vice-president, Van Norman Company; R. J. 
Kraut, president, Giddings and Lewis Machine Tool 
Company; D. M. Pattison, vice-president, Warner & 
Swasey Co., and L. Polk, president, Sheffield Corp. _ 

The program of the technical meetings of the Machine 
Tool Congress appears elsewhere in this issue. 
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EDITORIALS 


Production Costs 


Probably at no other time in the history of railroad 
operation has it been as necessary for the men in the 
mechanical department responsible for servicing and 
repairing cars and locomotives and for manufacturing 
equipment parts to survey the terminal and shop opera- 
tions and figure out more economical methods for doing 
this work. High labor costs have made many changes 
involving a reduction in man-hours not only more at- 
tractive but in many respects downright essential in 
keeping these expenses in line with the funds available 
ior servicing, repair and manufacturing operations. 

What is the approach to this problem? A survey may 

show that a change in one factor affecting production 
may solve the problem but in general the best results 
are usually obtained by changes involving several inter- 
dependent factors. For instance, a new machine tool 
with the capacity to turn out a piece of work in one- 
half the time required by the machine tool it replaced 
can not be utilized to its full capacity if the units of 
work can be made available to the machine only at a 
rate that is 25 per cent faster than the one with which 
the former machine was supplied. Any work involving 
a sequence of operations must be limited by the opera- 
tion that consumes the most time per unit, an operation 
that is commonly referred to as the “bottleneck.” Many 
an operation has been speeded up by new tools or new 
methods only to be slowed up by a bottleneck in another 
operation on which it is dependent. Therefore, a care- 
iul analysis of every phase of a job must be made if 
anticipated results are to materialize. The foresight 
used in planning more economical methods for doing 
work can hardly be expected to be perfect. “Bugs” 
are almost sure to develop in anv new arrangement or 
installation, but good planning will eliminate most of 
them before they develop. 

What are the factors that affect production in a shop 
and terminal facility? The most important one is that 
responsible for the “bottleneck.” It may be a machine 
tool. It may be material-handling equipment. It may 
he the layout of a shop or terminal. It may be that 
there are several bottlenecks and a complete replacement 
of existing equipment and a new shop or terminal layout 
are needed. 

A good example of the economy resulting from an 
analvsis of every phase of a job and then taking care 
af each of the factors that affect production is afforded 
bv the description of the new flue shop. planned and 

installed by the Baltimore & Ohio at Cumberland, Md., 


ifr way 
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which appears elsewhere in this issue. The reduction 
of man-hours by an eight-to-one ratio was made possible 
by several changes but the basic one to which the entire 
shop is geared was the replacement of the old flue 
tumbler or rattler by a flue-cleaning machine that altered ° 
completely the former method of removing scale from 
flues and tubes. Then, by combination of a complete 
new layout of the shop and the installation of material- 
handling equipment, automatically controlled, the un- 
productive man-hours consumed in moving work from 
one operation to another was made almost negligible. 
Finally, some of the machine operations were made 
automatic, changes involving the application of existing 
devices to existing equipment. 

Examples such as this one are needed to show rail- 
road managements that real economies can be made by 
the use of new equipment and by a detailed study of 
all the factors involved in making full use of the equip- 
ment. It is only by means such as these that mechanical- 
department officers can keep production costs within 
reasonable limits. 


A Liberal Education 
All in a Single Month 


Were it not for the fact that it is a matter of utmost 
importance we should hesitate again to call attention 
to the railway operating expense items of locomotive 
repairs, steam and other, for, many times in the past 
few years, mention has been made that this (steam 
locomotive repairs) is the largest single railway oper- 
ating expense account. The expense in connection 
with “other locomotive repairs”—electric, Diesel-elec- 
tric or gasoline—is rapidly approaching substantial 
proportions, too. 

By way of explanation, it may be worth while to 
interject here the acknowledgement of comments previ- 
ously made by some of our readers to the effect that 
they had been under the impression that fuel, or wages, 
were the largest items of operating expense. It will, 
no doubt, help to clear this point up to say that these 
are general categories of expense but that thev are 
divided among several accounts. When the expense 
item of steam locomotive repairs is spoken of we are 
referring to that expense chargeable to I. C. C. Account 
No. 308 which includes not only materials but wages 
as well. 

‘The reason for re-emphasizing the fact that locomo- 
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tive repairs stand out head and shoulders above all 
other individual accounts is that it is usually considered 
sound logic to assume that where the most money is 
spent there also should be the greatest opportunities 
tor effecting economies. 

If one is to save money. in making repairs to loco- 
motives, it is a very simple job. All you have to do 
is to find ways to save materials and man-hours of 
labor. Never before in the history of railroad opera- 
tion has the need to do this been as great as it is right 
now nor have the opportunities to accomplish such an 
end been as plentiful as they are at this time. If there 
is any doubt as to the need, one need only consider 
that, in mechanical-department operations, since 1941 
materials have gone up in cost from 40 to 50 per cent 
and the labor cost, through wage increases and the 
slowing down of productivity, has gone up from 75 to 
100 per cent. Whereas, before the war a dollar of 
locomotive repair expense represented about 55 cents 
tor labor and 45 cents for material, labor now takes 
from 65 to 70 cents out of that dollar and you can try 
to buy the materials, at inflated prices, out of the other 
30 to 35 cents. 

It is not too difficult to see that the expenditure of 
each and every dollar of a railroad’s budget requires 
far more intelligent thinking today than it did in 1940 
` or 1941 and that thinking has to be done, as far as the 
mechanical department is concerned, by the manage- 
ment and supervisory statf in order that the chief 
mechanical officer may be in a position to go before 
the railroad company’s budget committee with sound 
recommendations not only as to how his departmental 
allotment should be used but with all the facts and 
figures to enable him to suggest the logical course to 
pursue in the matter of capital expenditures which affect 
his ability to operate from day to day with maximum 
economy. 

Unfortunately, relatively few chief mechanical officers 
reached their positions through engineering channels. 
The very nature of railroad mechanical-department 
operations have for the most part, in the past at least, 
dictated that top mechanical management should be. 
predominently, clothed with the ability to handle men 
and to organize the thousands of details involved in 
the maintenance of locomotives and cars in such a 
manner that good cars, and good locomotives, would 
always be on hand when the transportation department 
wanted them. and that all of this would be done within 
a shrinking budget allowance. So, today, many mechan- 
ical officers find themselves face to face with a job for 
which, through no fault of their own, they have not 
been too well trained—a job not of handling men and 
organizing the details of operation alone but a job of 
industrial management, or engineering as well. For, 
by no stretch of the imagination, can the policies and 
methods of the past 20 or 30 years extricate railroad 
management from the predicament that it faces in the 
next five to ten years. Nothing but sound industrial 
engineering principles intelligently applied by men with 
a background of railway operating experience will solve 
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today’s problems with respect to the need for economy 
in operation. 

What are some of these problems? The replacement 
of reciprocating steam locomotives with internal com- 
bustion, steam- or gas-turbine locomotives is a major 
problem because the natural trend of development has 
forced it upon the railroad industry, whether they 
choose or not. But, it is at this point that mechanical 
men are also forced to face related problems that have 
to do with engine-terminal facilities, fuel and water 
facilities, what to do about back shops: to modernize 
existing plants or abandon them and build new ones. 
These are not problems that can be solved by individ- 
uals for no individual has the experience needed to 
solve them. They are industrial engineering problem: 
and can be approached only on an engineering basis— 
one designed, first, to gather all the facts, then analyze 
them and finally make logical decisions based upon suc: 
an analysis in the light of conditions as they exis 
today and as they are likely to exist for some year: 
to come. 

Very few railroads have an engineering statf large 
or experienced enough to deal with these problems wit! 
the same vision as similar ones have been dealt with in 
other industries. For the great majority of roads tha: 
have no adequate engineering staffs there is not mut: 
choice in the course that has to be taken—tither t. 
retain experienced industrial engineers to come in an: 
study the problems that the individual road is faced 
with and make recommendations; to consult with othe: 
roads that have already made progress along the lire: 
of rehabilitating their facilities with a. view to futur 
economies in operation, or to take the slow, paintu! 
and expensive process of trying to muddle through : 
job that too often leads down the road to receivership 
because of this kind of a decision. 

This month of September should mark a high st 
for the mechanical department men of American rail- 
roads for, in Chicago, between the seventeenth and the 
twenty-seventh of the month there is offered one of the 
most intensive courses in subjects related to the oper 
tion and maintenance of motive power and rolling stok 
yet to be presented for the benefit and education ci 
mechanical-department men. Between the vast my 
chine-tool show to be staged at the Dodge-Chicagi 
Plant by the National Machine Tool Builders’ Asx- 
ciation, the technical meetings of the Machine T»' 
Congress sponsored by the American Machine To" 
Distributors’ Association, American Society of Mecl:ar- 
ical Engineers, American Society of Tool Engineer: 
American Foundrymen’s Association, National Fle 
trical Manufacturers Association, Chicago Technics: 
Societies Council, Society of Automotive Engineers. 
and, finally, the meetings of the Railway Fuel ar- 
Traveling Engineers’ Association, Car Department t't- 
ficers’ Association, Locomotive Maintenance Officers 
Association, Boiler Maker’s Association, and the A” 
Brake Association, the railroad man will not only have 
a golden opportunity to learn, at first hand, about te 
problems of the other railroads, how they have been 
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solved or what steps are being taken toward their solu- 
tion, but he will have that most valuable opportunity of 
all—the chance to associate with railroad men from 
the far corners of the country and, in small groups, get 
the real “low-down” on what to do about it. 

Too often railroad managements and managing 
officers have looked upon meetings of this kind as 
something that a man is allowed to go to “if he can be 
spared from the job.” Isn't it about time that the 
thinking be reversed and it be made a definite part of 
the job to have selected men from every railroad in 
attendance at these meetings with instructions to get 
information, from one source or another, on specific 
problems and report back to the home road as to their 
findings? This is a most necessary first step to take 
and, considering its potentialities, the price is very 
reasonable. 


George May Do It Wrong 


September 30 and October 1 and 2 have been set aside 
for meetings of the two A. A. R. Electrical Sections. 
The Engineering Section will meet on Tuesday, Sep- 
tember 30 and the Mechanical Section on Wednesday 
and Thursday, the first two days in October. The place 
will be the Hotel Sherman in Chicago. There will be no 
exhibits by the Railway Electrical Supply Manufac- 
turers’ Association. 

That it will be an important meeting seems an assured 
iact. There are many relatively new railroad applications 
of electrical equipment which require orderly study by 
Section committees, and as evidenced by the June, 1947, 
exhibits of the Railway Supply Manufacturers’ Associa- 
tion in Atlantic City, N. J., there are many completely 
new things now being manufactured or soon to be avail- 
able which warrant consideration by the Sections, The 
Atlantic City meeting was a great success as measured 
by the manufacturers’ exhibits. It was somewhat disap- 
pointing in that there was no meeting of the Mechanical 
Division's Electrical Section and no electrical subjects 
on the railroad program. This was somewhat offset by 
a meeting of the Board of Direction, Electrical Section, 
Mechanical Division, which was also attended by chair- 
men of the technical committees. It served effectively 
in the guiding and planning of work being done on re- 
ports to be presented at the annual meeting to be held 
in the fall in Chicago. A high spot of the June meeting 
was that tentative agreement was reached on means for 
connecting communication circuits between cars. This 
has heen a difficult problem, but its solution has been 
made possible because the Section acted quickly before 
individual railroads installed a large amount of different 
equipment which would make standardization impos- 
sible. 

Another factor favoring the progress of association 
activities is that J. A. Andreucetti, long-time secretary 
of the Association of Railway Electrical Engineers and 
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the Electrical Section, Mechanical Division, has retired 
as chief electrical engineer of the Chicago & North 
Western and the Chicago, St. Paul, Minneapolis & 
Omaha and is devoting a greater part of his time to the 
interests of the Section. 

Members of both sections are fully aware of the 
growing importance of association work and it is urgent- 
ly to be hoped that pressure of affairs at home will not 
keep them from devoting two or three days to the Chi- 
cago meetings. Work done there requires the best brains 
there are available and affects all railroads. If some are 
not represented, they may discover they are seriously 
inconvenienced by the establishment of practices not 
adaptable to their requirements. They should not let 
George do it. He may do it wrong. 


Machine Tools 


In an article on another page in this issue V. P. 
Schmidt, works engineer, Pennsylvania, names the 
problems with which the railroads are contronted in 
connection with machine tools thus: working to close 
tolerances, maintaining accuracy with a minimum of 
effort and skill, and providing for the use of carbide 
and high-speed-steel tools. He then proceeds to 
enumerate the specific features which the railroads 
should look for in some eleven types of equipment 
commonly needed in railroad shops. Among the fea- 
tures of the various types of machines mentioned are 
hardened-and-ground ways, hardened-und-ground 
gears, turret tool posts on engine lathes, anti-friction 
spindle bearings, hydraulic drives and feeds, duplicat- 
ing equipment on engine lathes, and central lubricat- 
ing systems. 

Those who read this article and then turn to the 
New Shop Tools and Equipment pages will find an 
impressive number of the new tools described which 
meet the author’s specifications in many of these re- 
spects. Among the upwards of 30 machine tools de- 
scribed, the use of automatic central oiling systems 
is outstanding, centralized controls are almost univer- 
sal, and dial indications of speeds and feeds are em- 
ployed on some of them. There are several instances 
of automatic duplicating equipment on engine lathes. 
And, in the matter of movement of parts between ma- 
chines, a complete axle-finishing line is described in 
which all of the automatic handling is included with 
the machine tools. 

These machines represent, no doubt. but a small 
proportion of the total number of those suitable for 
use in railway shops which will be on display at the 
National Machine Tool show to be held in Chicago, 
September 17 to 27, inclusive, and thus available for 
those attending the Coordinated Associations meetings 
who are interested in machine tools. This applies to 
those with responsibilities for car-department wheel 
shops as well as those interested in locomotive machine 
shops. 
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ELECTRICAL SECTION 


Roll-Out Battery Boxes 


Electrician about to straighten out the hinged portions of the track 
on which the battery cradle can be rolled out for battery servicing— 
The battery is shown here in operating position fully inside the car 
body, with the tracks folded in front of the cradle—In operation, the 
battery box doors would be closed and locked in place 


BRecuvar flushing and cleaning and occasional shopping 
are essential to dependable battery performance. The 
nature of this required attention has changed only a 
little since the first storage batteries were installed on 
railroad cars, but doing this servicing has become in- 
creasingly difficult as the battery sizes have been in- 
creased to meet the larger electrical loads for air con- 
ditioning, improved lighting, and various electrical 
devices. Weight has risen to as much as 400 Ib. per 
five-cell tray, and vertical clearance above the battery 
has been reduced so that tops of cells are less accessible. 

Representatives of the Southern Pacific Company 
and the Storage Battery Division of Thos. A. Edison, 
Inc., felt that if the battery could be easily rolled out 
to the side of the car body, where it would be com- 
pletely accessible, better attention would be given 
the battery. 

The battery supplier provided a cradle similar to the 
type used in industrial trucks, with a four-wheel roller 
assembly at each end, and the railroad company shop 
forces equipped an existing battery box with a suitable 
set of fixed and hinged tracks for the cradle. It was 
found that when the battery was assembled into the 
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Southern Pacific adopts practice | 
which insures proper flushing of 
cells, reduces length of inter- 


tray connectors, improves venti- 
lation, reduces accumulation of 
dirt and facilitates maintenance | 


cradle it occupied less floor space than a conventional 


five-cell tray arrangement. ! 

When the battery is in the box, the hinged portion 
of the tracks folds in front of the cradle as shown in 
one of the illustrations, and the battery-box doors are 
closed and locked in place. Because the rollers are 
equipped with ball bearings, one workman can roll out 
the set of 25-cells of A-16-H in the cradle with ease, 
and he then has access to all of the cells for flushing 
and cleaning. Stops are provided on the track so that 
the cradle can only be moved out the distance required | 
for servicing. 

The principal purpose of the roll-out cradle appli- 
cation is to facilitate servicing and general inspection 
of the battery. The hazard of failing to. flush all the 
cells, particularly those in the rear, is minimized, 
damage to the cell covers with the flushing device is 
reduced, and failure to close the covers becomes inex- 
cusable. Other advantages are improved ventilation 


about the cells, and reduction in dirt accumulation in 
the bottom of the battery box. The total length of the 
inter-tray connectors is reduced approximately 10 ieet 
in the type A-16-H battery used, thereby reducing 


In case the battery is to be shopped it can be removed from the cat 
by lift truck as shown 
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Pulling battery cradle out for 

servicing—Stops on the track 

prevent its being pulled out 
too far 


voltage drop and cable maintenance. Also, skid boards, 
buffer blocks and buffer strips on the ends and sides 
of the trays can be eliminated. The total weight of 
battery and cradle application is approximately the 
same as with the conventional battery box. 

When it is necessary to remove the battery from 
the car, it may be handled as a complete unit, as the 
cradle can be lifted off the track with a fork-lift truck 
or crane type truck. Platform height with respect to 
rail height is not critical when using these types of 
trucks as is the case when trays have to be lifted out 
to a truck or trailer. 

Fork-lift trucks are available in most Southern 
Pacific yards for removing and applying Waukesha 
engine-generator units and Waukesha air conditioning 
units, but if a fork-lift or crane type truck is not avail- 
able, the battery and cradle can be handled on a con- 
ventional truck normally used for batteries. In this 
case, bars or jacks would be used to raise the cradle 


Adding water to battery cells 
—The box hanging from the 
operator's shoulder is part of 
an electrical device which 
sounds a signal when the 
water level is at the proper 
height—This photograph 
shows the relatively short 
inter-tray connectors 
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clear of the stops; and once clear, the cradle would be 
lowered on to the yard truck. 

The first roll-out cradle was applied in October, 
1945, to a lightweight car equipped with 25 cells of 
Edison type A-16-H battery on Southern Pacific’s 
“Lark” train operating between San Francisco and 
Los Angeles. This roll-out cradle has been in continu- 
ous service for over 18 months. 

Southern Pacific Company has specified roll-out 
cradles for all of the batteries for the 52 new cars now 
being built by Pullman Standard ‘Car Manufacturing 
Company. Edison type A-12-H, A-16-H and A-20-H 
batteries will be used in these new cars. It is planned to 
standardize on two roll-out cradle sizes, using one size for 
both type A-16-H and A-12-H, and one size for type 
A-20-H. The battery boxes are so designed that they 
will accommodate either the battery assembled in the 
steel roll-out cradle or the conventional type assembly 
of the same size battery in individual wood trays. 
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-Vertical-Axle Generator Drive 


Reverse-current relay, and generator regulator, and generator ventilat- 
ing duct in the upper part of the cabinet 


Tue New York Central is testing a new type of vertical 
drive for 2-kw. generators to supply the electrical require- 
ments of combination passenger-baggage cars. The drive, 
which was developed by the Spicer Manufacturing Divi- 
sion of Dana Corporation, Toledo, Ohio, is vertical, and 
consists of a spiral bevel gear driving from one end of 
an axle, the power being passed by means of a vertical 
splined shaft with two universal joints to a vertically 


New York Central trying new type 
of gear drive which delivers power 
from the end of an axle to a 
generator inside the car body for 
cars with light electrical loads 


mounted generator inside the car. The drive has a ca- 
pacity of 3 kw. and was designed to produce a smaller 
and less expensive drive than is possible when power is 
taken from the center of the axle. Any drive on the 
center of the axle must have a relatively large diameter, 
since it must be large enough to pass over the greatest 
diameter of the axle, or must be a split drive. In either 
case, very large bearings and gears are required. The 
vertical arrangement permits the generator, clutch, and 
one of the universal joints to be mounted inside the car 
body, fully protected from adverse weather conditions. 

To provide a quick and easy access to the journal box, 
the gear unit is mounted on two hinges, which allow it to 
be swung laterally without disconnecting the propeller 
shaft, thus making a convenient means of lubricating or 
replacing the journal bearings. When the gear unit is 
in place, it is secured by two hand-operated locks. The 
drive between the axle and the gear unit is effected bv a 
short coupling which fits respectively into a collar on the 
end of the axle and into the hub of the gear. This coup- 
ling is designed to allow for all angular movement due 
to misalignment or journal bearing wear, and provides 
for the full endwise float of the axle. The gear unit sup- 
port is bolted to a flange welded on the unstressed end 


Left: Drive unit swung out on its hinges to allow for journal lubrication—Right: The locker in the car which houses the generator below, and 
the reverse-current relay and generator regulator above 
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Diagram showing the manner in which the drive and generator are mounted in the car 


of the journal box. The spiral bevel gear and pinion are 
mounted on taper roller bearings. The lubrication system 
is entirely self-contained and is in no way connected with 
the lubrication of the journal bearings. Both the gears 
and bearings run in a constant bath of light oil, completely 
sealed and protected. 

The vertical arrangement also makes it possible to use 
a short, light propeller shaft, requiring but small angular 


Safety generator and automatic clutch in the lower part of the cabinet 


movement and a minimum of spline slip, resulting in ex- 
cellent balance and performance at all speeds. The pro- 
peller shaft is only 30% in. long. The lower end is 
fastened to a flange on the pinion and the upper end is 
connected to a small automatic clutch. 


The automatic clutch remains disengaged until a sed i 


of 6 m.p.h. has been reached, thereby preventing shock 
loads when switching cars, etc. It also disengages again 
when the car speed drops below 6 m.p.h. The weight of 
the complete drive, including the journal box mounting, 
coupling, gear unit, propeller shaft and automatic clutch 
is 152 Ib. 
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The car has 30-in. wheels and the gear ratio is 3.70. 
\Vith a car speed of 100 m.p.h., the generator is running 
at 3,450 r.p.m. 

The generator, made by the Safety Car Heating and 
Lighting Company, Inc., New Haven, Conn., is a type 
BC-2750 machine. It is designed to deliver its full load 
of 50 amp. and 40 volts at 750 r.p.m., corresponding to 
a car speed of 21.7 m.p.h. The maximum speed of the 
generator is 4,600 r.p.m. It is supported on resilient 
mountings and has a rocking brush type of pole charger. 
It has a lower roller bearing, and a top ball bearing of 
extra size to carry the vertical load. The generator is 
totally enclosed, but has an external fan which forces ven- 
tilating air along the surfaces of the generator. It em- 
ploys a standard S-150-EA regulator and a S-10-EA re- 
verse current relay. The battery on the car is a 16-cell 
lead-acid type, ratéd 300 amp.-hr. at the 8-hr. rate. 


A eer, Hip seam in a steam locomotive boiler being welded by 


the submerged arc process—Scene in the American Locomotive Com- 

pany plant, at Schenectady, N. Y., taken from “Electric Arc Welding,” 

a motion picture in color and sound, produced for the General Electric: 
Company by the Raphael G. Wolff Studios, in Hollywood, Calif. 
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N. & W. Finds Power Car Usetul 


N. & W.’s electric power car 


"Wx Norfolk & Western now has in operation an electric 


power car which is capable of delivering direct current 
in varying voltages up to 75 kw. at 250 volts and alter- 
nating current in voltages ranging from 110 to 4,400, a 
total of 90 kva. being available at the higher voltages. 
The car is a box-express car which can be operated in 
passenger train service. It is equipped with a 125-hp. 


Car equipped with engine driving 
two generators supplies power in 
a variety of forms to meet practi- 
cally any emergency requirements 


Diesel engine, direct-connected to a 75-kw., 250-volt d.c. 
generator and a 90-kva., 220-volt, 3-phase, 60-cycle, a.c. 
generator. It can be used to supply power to signal pri- 
mary circuits, to function in the case of a signal sub- 
station failure, to supply power to as many as 12 parked 
Pullman cars, to charge batteries, and a variety of other 
purposes. So many uses have been found for the car 
that it is in service a substantial part of the time, and 
will apparently become a permanent piece of equipment. 

The engine is supplied from fuel storage tanks, mounted 
underneath the car, having a total capacity of about 300 
gal., with a filler pipe on the inside of the car. The d.c. 
generator can be used at voltages ranging from 50 to 250. 
The a.c. generator is a 90-kva., 2,200-volt, 3-phase, 60- 
cycle machine, and through the medium of transformers, 
the car will deliver 90-kva. of 3-phase power at either 
2,200 or 4,000 volts, or 75 kva, at 220 volts, 3-phase. It 
will also produce 25-kva. of 110/220 single-phase power. 

Direct current is supplied through either or both 32- 
volt and 110-volt trainline receptacles on both ends of 
the car. Alternating current is supplied through high- 
tension bushings on the roof of the car for 2,200 or 4,400 
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Wiring diagram for the power car 
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The d.c. switchboard is shown on the left and the a.c. switchboard 
on the right—Low-voltage transformers are in the left background 
and the high voltage transformers on the right 


volts, 3-phase, or through fused switches on the inside 
of the car for 220-volt, 3-phase, and 110/220-volt single 
phase. A 32-volt, 16-cell lead-acid battery on the car 
supplies power for auxiliary circuits, for lighting when 
the plant is not running, and for engine starting. It may 
be charged from the d.c. generator, or from an external 
source, through charging receptacles located under the 
car. The batteries are connected in series with the a.c. 
generator field, so that they are charged by the filed cur- 
rent when the plant is in operation. The a.c. generator 
field is always excited, whether or not the a.c. generator 
is needed for load. 

An understanding of how the various types of power 


p: 


Thz power plant—Both d.c. and a.c. generators are on the same shaft 
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are obtained may be had by reference to the diagram. To 
obtain 2,200 volts from the roof bushings with the engine 
running at rated speed, rheostat No. 13 on the d.c. panel 
is adjusted until the d.c. voltmeter reads 110 volts. Cir- 
cuit breaker No. 12, and then field switch No. 17 on the 
a.c. panel are closed, and the field rheostat No. 15 is ad- 
justed until the a.c. voltmeter reads 110 volts. This is 
equivalent to 2,200 volts at the a.c. generator terminals. 
The fuse disconnects are then engaged and the load con- 
nected to the roof bushing terminals on the car. Oil cir- 
cuit breaker No. 16 on the a.c. panel is then closed, and 
the double-throw oil switch is thrown to the No. 7 posi- 
tion. The procedure for obtaining 440 volts is the same 
except that the double-throw oil switch is engaged in the 
No. 8 position. To obtain 220-and 110-volt power, oil 
switch No. 9 is closed to connect the low voltage trans- 
formers, and power is obtained through switches Nos. 
10 and 11 as indicated. 

To obtain 110 to 250 volts d.c. power, rheostat No. 13 
on the d.c. panel is regulated until the d.c. voltmeter in- 
dicates the desired voltage. The d.c. circuit breaker is 
then closed and the field switch on the a.c. panel is closed. 
Field rheostat No. 15 on the a.c. panel is then regulated 
until the a.c. voltmeter reads 110 volts. This is neces- 
sary to accomplish battery charging at all times the engine 
is in operation. The load is then connected to trainline 
receptacle No. 19 and d.c. switch No. 14 is closed to com- 
plete the circuit. Lower d.c. voltages are obtained through 
trainline receptacle No. 18 by the use of rheostat No. 5. 
A portable voltmeter across the train line receptacle is 
used to determine the value of the lower voltages. 


Power Supply 
For Meter Testing 


Electrical meters on Diesel locomotives must be checked 
and corrected periodically. On the Denver & Rio Grande 
Western, this is accomplished by comparing the loco- 
motive meters with portable instruments of known ac- 
curacy. The portable instruments are in turn checked 
at regular intervals with General Electric standard in- 
struments. The railroad has two of the latter, one a 


2500 Ohm 
Each 


) © 
300,000 Ohm ` RF Choke 
Circuit diagram for the power supply unit 


voltmeter with a 0-700 and 0-1500 scale and the other 
a milliameter with a 0-200 scale. To make the tests 
it is necessary to have a source of d.c. power at voltages 
ranging from 0 to 1500 and current values from 0 to 
0.250 amp. A power supply unit to fill these needs, 
designed and built by J. G. Weber, electrician, D. & R. 
G. W., is now in use in the railroad’s Burnham shops 
at Denver, Colo. 

The wiring diagram shown in the sketch is complete 
except that it does not show the filament transformers 
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for the two 866A hot-cathode mercury rectiner tubes. 
The two filament transformers have a ratio of 100/214 
and are connected in parallel. 

The plate transformers shown in the diagram have a 
ratio of 100/700. The primaries are paralleled, and 
the secondaries are connected in series. With the double- 
throw switch in the right hand position, the transformers 
are connected to the plates of the tubes for full-wave 
rectification and the set will produce d.c. voltages up to 
900 at the output terminals. With the double-throw 
switch in the left hand position, the set will work on 
half-wave rectification and will produce 1,900 volts d.c. 

The difference between the a.c. secondary plate volt- 
age and the d.c. output voltage is created by resonance. 


Power unit with cover open—The three controls on the front panel 
are, respectively, filament on and off, plate resistance selector and 
variable plate resistor 


This is accomplished by the 1 mf., 3,000-volt, d.c. con- 
denser and r.f. choke. The 300,000-ohm load resistor 
connected across the condenser terminals makes the 
circuit stable. 


The power unit in service 


Regulation of the secondary plate voltage is affected 
by the four-point selector switch and a variable slide type 
resistor which is connected in the primary circuit of 
the plate supply transformer. Between the selector,switch 
points in two steps are connected two 2,500-ohm fixed 
resistors. Between the last step of the selector switch 
and the return of the 110-volt, a.c. lines is a variable 
2,500-ohm resistor. 

To protect the operator who may wish to open the 
lid of the power unit case, there is an interlock switch 
in the primary circuit which is closed by the closing of | 
the cover. It is a push-to-close spring-opened push 
button operated by a rubber button on the cover. 

The d.c. power is used for making comparison tests 
of meters used on Diesel-electric locomotives. These 
include voltmeters, milliameters, transition meters, and 
electric speedometers. Correction of meters may be 
required by any of the following causes: incorrect me-- 
chanical counterbalance; bent or misaligned hairsprings; 
cracked jewels; loose staff pivots ; infiltration of magnetic 
foreign matter; change in resistance of series or shunt 
coils. The reshaping of a hairspring may change its 
stiffness and this must be compensated for by changing 
the values of resistors in the electrical circuits. . 


CONSULTING DEPARTMENT 


What Causes Early Lamp 
Burnouts 


We have a number of 200-watt lamps mounted on 
wall brackets and certain 60-watt lamps in pendant fix- 
tures in our shop that seem to burn out oftener than lamps 
in other parts of the building. What may be the possible 
cause? 


Lamp Voltage or Vibration 


The relatively shorter lamp life experienced in certain 
locations in the shop—namely, some 200-watt lamps on 
wall brackets and 60-watt lamps in pendant units, might 
be due to several factors: 

1. The burning schedule. Are these lamps possibly 
turned on a greater number of hours during the week 
than the lighting system of the whole plant ? 
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addressed: Electrical Editor, Railway Mechanical Engineer, 
30 Church street, New York 7. 


What is the best method of storing transformer 
otl so as to prevent or reduce its contamination 
with moisture? 


2. The relation of the average voltage at these sockets 
to the average for the whole shop. Due to differences in 
size of wire, in circuit loadings and in distance from dis- 
tribution centers, there is sometimes a considerable spread 
of voltage at the sockets. A one per cent change in volt- 
age makes a difference of approximately 12 per cent in 
lamp life. ‘ f 

3. Vibration and shock hazard. There are conditions 
under which a lamp mounted on a wall bracket may be 
subjected to more vibration and shock than lamps 


Can you answer the following question? Answers should be | 
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mounted in some other positions. If the 60-watt pendant 
lamps are relatively .low, they may be subject to 
bumps which might shorten the service life. Again, 
vibration or shock by machinery on the floor above may 
be transmitted to lamps hanging from the ceiling. 


M. A. MORTENSEN 


General Electric Company 
Nela Park, Cleveland, Ohio 


Improved Mounting May Help 


When operated at their rated voltage, 200-watt clear- 
glass lamps designed for general lighting service are 
understood to have a rated average life of 750 hours, and 
60-watt inside-frosted lamps, a rated average life of 1,000 
hours. 

Various factors, however, affect these values. Some 
of these factors are the values of more or less fluctuating 
impressed voltage, vibrations transmitted from various 
parts of the building, and the angle of lamp mounting. 

Impressed voltage——The life of an incandescent lamp 
is prolonged by operating at undervoltage, but shortened 
materially by operating at overvoltage. A 5 per cent re- 
duction in voltage will prolong average lamp life to about 
185 per cent. A 5 per cent overvoltage will shorten lamp 
life to about 60 per cent. Inasmuch as an undervoltage 
of 5 per cent decreases light output by about 16 per cent, 
for better operating efficiency, incandescent lamps should 
not be operated at undervoltage. Inasmuch as voltage 
fluctuation depends to a certain extent on plant load and 
on neighboring industrial loads, impressed lamp voltage 
readings should be taken at regular intervals during 
periods of twenty-four hours, in order to determine the 
extent and duration of each fluctuation. 

Vibration—After a lamp has been in service for a 
certain length of time, its filament sags somewhat and 
becomes easier to break. This condition accounts for the 
relatively shorter life of lamps mounted on rigid wall 
brackets and pendant fixtures with tubular suspensions 
as a result of vibrations transmitted from operating 
machinery. 

Vibrations may have their origin in the reciprocating 
parts of a steam engine, compressor, Diesel engine, their 
intakes or their exhausts. Considerable vibration is also 
caused by drumming boilers which set up compression 
waves in their fire boxes and cause serious vibration in 
the various parts of the building. If the wall or part of 
building to which the brackets or suspensions are fasten- 

ed have a natural frequency of vibration near or coinciding 
with that of an engine setting up periodic impulses, severe 
vibrations and shorter lamp life may result. Spring 
mountings for brackets or sockets and flexible connec- 
tions for suspensions are the suggested vibration absorb- 
ing remedies. 

Angle of mounting.—The life expectancy of an incan- 
descent lamp is usually normal when mounted in a base 
up, vertical position. Lamps mounted at an angle do 
not stand up as well. If the lamps in the brackets are 
used in an inclined position, angle reflectors with vertical 
sockets may be used. 

Lamp life. — The possibility exists that the lamps in 
this part of the building are used during much longer 
periods than lamps in other parts of the building and 
average lamp life only seems too short. For instance, if 
the shop has eight 200-watt lamps and eight 60-watt 
lamps located in a comparatively dark part of the shop, 
necessitating their burning during the day, in addition to 
the two succeeding tours of duty, the maintainer should 
expect to replace a 200-watt lamp every four days, and 
a 60-watt lamps every five days. 


R. G. CAZANJIAN 
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Cheek Circuits and 
Conditions Causing Vibration 


Excessive voltage is the most usual cause for lamps 
burning out prematurely. A small percentage of over- 
voltage materially reduces lamp life. A high voltage con- 
dition that would cause lamps to burn out prematurely 
may be caused by the transformer supplying current for 
the lighting circuit being connected on a high voltage tap, 
or, if the service is 110/220 volt three-wire, an open in 
the neutral wire. 

Sometimes lighting transformers supplying current to 
a long secondary line are connected on a tap to provide 
higher than normal voltage to compensate for drop in 
the line so that voltage will not be too low at the end of 
the line. When this condition exists, services from the 
line nearest the transformers carry current at somewhat 
higher than normal voltage. Then if lamps used are 
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If all lamps on circuits A, B, C, D, and E are turned on, there will be 
only a moderate variation of voltage on the two sides of the lines—The 
voltage on A, B, and C will be approximately 117 volts, while on D and E 
the voltage will be about 103—If 115-volt lamps are used, this varia- 
tion would not seriously reduce lamp life, but if five of the 40-watt 
lamps are turned off, either circuit A or B, then the respective voltages 
would be approximately 126 and 94, materially reducing the life of 
the lamps carrying the highest voltage and cutting down the amount 
of light from the lamps on the low voltage side—Then if circuit C was 
turned off, leaving all other lamps burning, chances are the 40-watt 
lamps would be burned out almost immediately 


rated at 115 volts, hours of service will be shortened. The 
remedy in this event is to use lamps rated for 120 or 
125 volts, to suit existing voltage tests should be made 
to determine if higher votlage lamps are required before 
making the change, as lighting efficiency of lamps is 
materially reduced by using them at voltage too low. 

As mentioned above, an open neutral of a three-wire 
circuit may cause untimely burnouts of lamps. The ac- 
companying diagram shows how this condition may exist. 
Voltage tests will show if an unbalanced voltage condi- 
tion exists. The obvious remedy is to find and correct 
the trouble. 

Excessive vibration sometimes causes filaments to 
break, thus reducing lamp life. Around railroad shops. 
steam escaping from open pops, blowers working too 
much open with high steam pressure and oil burning loco- 
motives “drumming” are some sources of vibration that 
may cause lamp filaments to break. In one instance, at 
least, railroad offices were located near the outbound lead. 
Sometimes vibration from oil burning locomotives would 
make the windows rattle, and incidentally cause lamp 
filaments to break. In this instance, arrangements were 
made to spot locomotives further from the office. 

The remedy for lamp filaments breaking is to elimin- 
ate the vibration, use shockproof sockets or fixtures, or 
rough service lamps. 

W. L. Corton 
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NEW SHOP TOOLS and EQUIPMENT 


Hydraulic 
Shaper-Planer 


The new feature of the Rockford hydraulic 
shaper-planer, offered as extra equipment, 
is a dual-cylinder assembly which provides 
cutting speeds and return-stroke speeds up 
to 240 ft. per min. Both the cutting-stroke 
and return-stroke speeds are infinitely ad- 
justable and may be set independently of 
one another. 

A feature of this dual cylinder assembly 
is that it provides three levels in cutting 
pressure without requiring change in the 
horsepower output of the hydraulic system. 
In low speed, it provides a cutting pressure 
up to three times that of a conventional 
single-cylinder assembly without increasing 
the horsepower requirements of the electric 
motor and hydraulic pump. The maximum 
table feeds and cutting pressures in the 
three ranges are 260 ft. per min. and 
5,000 1b.; 130°ft. per min. and 10,000 1b. ; 
and 86 ft. per min. and 15,000 lb. 

The shaper-planer is a product of the 
Rockford Machine Tool Company, Rock- 
ford, Ill. 


Car-Axle 
Production Machinery 


A three-machine system with automatic 
transfer mechanism between machines has 
been developed for machining car axles on 
a mass production basis by the Cross Com- 
pany, Detroit 7, Mich. This Cross line con- 
sists of three Transfer-Matics, the trade- 
marked name given to each machine in the 
system, with a connecting conveyor. It will 
handle forgings from 334 in. to 10% in. 
in diameter and from 5 ft. to 9 ft. in length. 

Control of the system is by push button, 
and once the forging is introduced into the 
line it can be machined and handled com- 
pletely without being touched by hand. 
Chips are automatically disposed of through 
a chip conveyor and centralized coolant 


system located beneath the floor level. The 
crop ends are automatically disposed of 
and collected in a separate container. Car- 
bide tools are used throughout the line for 
maximum cutting speeds and feeds. 
Hydraulic power is used for positioning 
and clamping the work, for feed and rapid 
traverse, and for many other important 
functions of the automatic cycles. 

The first machine in the line is a two- 
station Transfer-Matic that cuts off and 
disposes of the crop ends in the first sta- 


tion and centers in the second station. The 
axle is held stationary and the tools rotate 
to accomplish the work at both stations. 
Two opposed parting tools are used to cut 
off the crop end. but before they enter the 
work a short stubby tool of extreme rigid- 
ity removes the scale, thus providing clean 
metal for the parting tools. These do not 
cut the crop completely off, but cut a 
groove and leave the crop attached to the 
forging by a small neck about % in. in 
diameter. The crop is then sheared from 


4 


` 


The first Transfer-Matic cuts off the crop ends and centers the axle forgings in two steps 


The final Transfer-Matic faces the ends of the axle with a single-point carbide tool 
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the forging with an automatic shear that 
enters into the groove formed by the part- 
ing tools. 

The shearing completes the work at the 
first station and the axle is transferred to 
station No. 2 on the first machine. Here 
the axle is centered with rotating center 
drills in the conventional fashion, and the 
centered piece is ejected from the first 
machine onto a conveyor which carries it 
onto the next Transfer-Matic. At the same 
time, with the operation of the transfer 
device, a new rough forging enters the 
machine from a loading chute to begin a 
new cycle. 

The second machine in the line is a 
double-end automatic lathe for rough turn- 
ing the end collar, the journal, the dust 
guard and the wheel seat. This is a single 
station machine and the work is handled 
but once. One motion of the transfer car- 
riage removes the finished axle and posi- 
tions a new work piece for turning. The 
axle is automatically rolled into the 
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The second machine in the axle-production line rough-turns the end collar, the journal, the 
dust guard and the wheel seat 


machine where it is picked up by centers 
and rotated by friction pads driving from 
both ends of the axle. Tools from over- 
head do the turning while tools from the 
rear face the shoulders and form the fillets, 
driven by two 50-hp. motors. The axles 
enter the machine from a loading chute 
that is supplied from the first machine in 
the line, and are ejected onto a conveyor 
which carries them to the next operation. 

The final machine in the line is used to 
face the ends of the axles smooth to pre- 
vent the pick-up of waste in the journal 
box. The facing cut is performed with a 
single-point carbide tool after the axle 
has been supplied from the loading chute 
from the preceding machine. The axle 
is held stationary in a pair of vee clamps 
while a tool feeds across the face of the 
work and rotates simultaneously. The fin- 
ished axles are ejected from this machine 
onto. a conveyor and are crated for ship- 
ment. This Transfer-Matic has twice the 
productive capacity of the other machines 
in the line and can be arranged so as to 
handle the production from two each of 
the preceding machines in the line if 
desired. 


Surface Grinder 


The Mattison Precision Su:face Grinder 
with hydraulic feed handles regular flat 
work as well as large-size castings weigh- 
ing up to five tons. Flat and V-type ways, 
as well as contour work, can be ground 
by a wheel that has been dressed to an 
angle or radius. Shoulder and edge work 
can be ground because of wheel clearance 
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and spindle construction, and, in many 
cases, multiple punching dies can be re- 
surfaced without removing leader pins. 

A feature of this line of machines is 


the double-column support for the wheel-- 


slide assembly. Wide bearing surfaces on 
the face of the columns and dovetail bear- 
ing surfaces on the back provide an eight- 
point support. The wheel-spindle, with its 
totally enclosed built-in motor, is mounted 
in a heavy housing. The table has a non- 
differential, twin-cylinder hydraulic drive, 
with equal speed in each direction, as well 
as fully cushioned, smooth reversal and 
positive longitudinal travel of the table. 
The transverse feed of the wheel is also 


hydraulically operated. All operating and 
adjusting controls are at the front of the 
machine. 

The grinding-spindle lubricating system 
is entirely independent of the rest of the 
machine, having its own pump, motor and 
oil reservoir built into the rear end of the 
housing of the wheel slide. A pressure 
control switch prevents operation of the 
spindle without adequate lubricant pressure. 
The front spindle bearing is an adjustable 
bronze sleeve, oil lubricated from the pres- 
sure lubrication system. The pre-loaded 
ball bearings on the rear of the spindle 
operate in a continuously circulating bath 
of oil supplied by the pressure system. 

These surface grinders are available from 
the Mattison Tool Works, Rockford 1, 
Ill., in table sizes ranging from 12 in. to 
36 in. wide by 36 in. to 192 in. long. The 
wheel head adjusts vertically between the 
table surface and the wheel to allow from 
16 in. to 24 in., depending upon the size 
machine. Larger table sizes and additional 
wheel head capacity can be provided if 
desired. 


C Clamps 


Champion light-duty C clamps are manu- 
factured with aluminum-alloy bodies for 
lightweight by the Western Tool and 
Manufacturing Company, Springfield, Ohio. 


Champion light-duty C Clamps 


They have sliding cross handles and heavy 
button tips for applying maximum holding 


The Mattison 24-in. by 96-in. surface grinder 
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pressure. The clamps are available in five 
sizes with openings of 244, 3, 4, 5 and 6 in. 
and corresponding depth distances of 134, 
17g, 2, 2'2 and 244 in. The three smaller 
sizes have ‘4-in., 14 threads, and the two 
larger sizes have 5¢-in., 11 threads. 


Dual-Adjustable 
Face Milling Cutters 


A carbide-tipped dual adjustable face- 
milling cutter, with the carbide tips posi- 
tioned in a manner designed to permit the 
maximum use of the carbide, is manufac- 


Carbide-tipped dual 


adjustable face milling 
cutter 


tured by the O. K. Tool Company, Inc., 
Shelton, Conn. Negative axial and radial 
rakes are supplied for machining steels; 
positive axial and ‘radial rakes are sup- 
plied for machining cast iron and non- 
ferrous material. Combinations of nega- 
tive axial and positive radiol rakes or 
positive axial and negative radial rakes 
may also be had. Stock cutters are made 
with National Standard Drive; other 
drives on request. 


Shapers with 
Rapid Traverse 


The line of Cincinnati shapers comprises 26 
machines in ten sizes built in five types. One 
of these types is the Railroad shaper which 
is made in two sizes, the 32-in. heavy duty 
and the 36-in. heavy duty. Both are rapid 
traverse shapers and are equipped with 
special features for work on driving boxes, 
crossheads, shoes and wedges, main-rod 


brasses, and other general repair work in 


railroad shops. 

Two of the other types, the Rapid- 
Traverse shapers and the Universal shap- 
ers are each made in eight sizes from 16 to 
36 in. The Universal shapers are identical 
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with the Rapid-Traverse shapers except 
that they sre equipped with the Cincinnati 
universal table. All have rapid power tra- 
verse to the table, automatic oiling, internal 
transmission, cam feeds, and direct-reading 
indicators. All speed and driving gears are 
entirely inside the column. Selective 
multiple cam feeds are located out of the 
way on the side of the column. Full length 
taper gibs with single-screw adjustments 
are used for all wearing surfaces, except 
the table support where a flat gib is used. 

Levers for starting and 
control, for 


stopping, for 
speed engaging the 
rapid traverse, for feed changes, for ram 
and stroke adjustment, and the shaft for 
elevating and lowering the rail may all 
be reached by the operator without leaving 
his working position. Direct-reading in- 
dicators ‘whch show the setting for feed, 
speed, and length of stroke may be read 
or changed while the machine is running 
or stopped. Only one wrench is required 
for adjusting the vise, tool-post screw, and 
various other clamping units used in mak- 
ing settings and adjustments 

The table used on the universal shapers 
revolves to any angle. It has one solid face 
similar to the box table on a standard 
shaper and one tilting face with an adjust- 


power 


ment up to 15 deg. either way on an axis 
at right angles to the trunnion. Each move- 
ment is made by a crank wrench through 
a worm and worm wheel and all settings 
are indicated by graduations. With the 
swiveling vise work can be rotated around 
all three possible axis. 

The power rapid traverse is actuated by 
a lever close to the operator’s hand and 
operates for either direction. It instantly 
moves tht work up to the tool for the 
cut, thus. reducing the time between cuts. 
When the work piece is finished the table 
can be traversed quickly to one side so that 
the work can be loaded or unloaded with- 
out interference from_the tool and post 

The remaining two types of machines in 
this group, manufactured by the Cincinnati 
Shaper Company, Cincinnati 25, Ohio, are 
the Utility shaper and the High-Speed 
shaper. The Utility shapers are made in 
two 16-in. and 20-in. and in two 
models, plain and universal. They are fur 
nished with all of the features of the other 
four types of shapers with the exception of 
power rapid traverse of the table. The 
High-Speed shapers are made in two sizes, 
the 16-in. utility and the 16-in. heavy duty, 
and in two models, plain and universal. 
Speed ranges from 15 to 200 strokes per min, 


sizes, 


The Cincinnati 24-in. heavy-duty shaper with universal table 
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‘Lathe Line Expanded 


! The line of lathes and turret lathes manu- 
l factured by the Lodge & Shipley Machine 
! fool Company, Cincinnati 25, Ohio has 
‘been expanded by extending the sizes of 
“Model X lathes to include the 14-in. 


and 16-in, sizes. Both the 14-in. by 54-in. 
and the lo-in. by 54-in. selective head lathes 
have a 24-speed headstock available in 
‘three rangis of 


spindle speeds, and a 


equipment, etc. A heavy-duty power-driven 
rotary table for floor-type machines often 
permits using a standard horizontal boring, 
drilling and milling machine to replace one 
or more special machines. The self- 
contained attachment may be used for 
indexing heavy unwieldy work having 
multiple surfaces to be machined. 
Independent rotary-table units are made 
in two sizes which support loads of 10 to 
25 tons. Round, square and rectangular 


The Lodge & Shipley Model X 16-in. by 54-in. selective-head engine lathe 


totally enclosed quick-change gear box with 
livger-tip dial operation and automatic 
| lubrication. 

Another addition to the Lodge & Shipley 
line is the 2A Duomatic automatic lathe, 
a smaller model of the 3A Duomatic. This 
lathe is said to feature simplicity in 
changeover from one cycle to another, and 
to have numerous applications without 
special attachments. A simplified headstock 
provides spindle speeds ranging up to 2000 
r.p.m. using a 30-hp. motor. 


Equipment for 
Milling and Boring 


A variety of products for boring, milling, 
irilling, tapping and facing are manufac- 
ured by the Giddings & Lewis Machine 
[ool Company, Fond du Lac, Wis. This 
ine includes both machines and supple- 
nentary equipment. Among the latter 
rroup are rotary tables of the horizontal, 
iniversal and vertical types that index 
vork for alignment, simplifying set-ups; a 
191 tinuou -feed facing head which permits 
he turning cf studs and trunnions, as well 
s facing. backfacing, boring, grooving 
vd recessing; and angular milling attach- 
aemts that perform many operations at 
ight angles to the machine spindle. 
Other types of supplementary equipment 
which increases the working range of 


xi1cidiings & Lewis machines include arbor’ 


upports, micrometer measuring devices, 
me and stub boring bars with adjustable 
loock-type cutters, clamping and holding 
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platens are available in several sizes. 
Rotary tables have 1&8 power feeds in 
either direction of rotation, and rapid 


traverse at maximum power. The table and 
base have a 4-ft. traverse on the runways, 
with longer runways available in incre- 
ments of two feet. Power-driven rotary- 


table units can be set on floor plates or on 
an independent foundation. 

Included among the Giddings & Lewis 
line of machines are the model 00-T and 
the model 300-T horizontal boring, drill- 
ing, and milling machines. The 00-T is for 
small work and accommodates work up to 
18-in. cube in size and 1,000 Ib. in weight. 
With the tracing attachment, it may be 
used for die-sinking work such as plastic 
and die-casting molds and hammer-forging 
dies. It may be employed for precision 
thread cutting when equipped with a 
thread lead device. In addition, it will 
handle a wide range of small-lot work 
requiring a high degree of accuracy, but 
where the expense of jigs and fixtures is 
not justified. 

Driving gears on the spindle provide a 
substantial fly-wheel effect. All machine 
movements are regulated by electronic and 
mechanical controls in a convenient cen- 
tralized panel. | 

The model 3Q0-T handles work up to a 
30-in. cube in size, and 8,000 Ib. in weight. 
The ‘working range may be made broader 
by employing rotary tables, continuous-feed 
facing heads, and other attachments and 
accessories. Built-in scales and vernier» 
give readings to 0.001 in. for the headstock, 
table and saddle movements. The 300-T 
can also be equipped with a micrometer 
measuring arrangement reading to 0.0001 
in., thus eliminating the need for tool- 
makers’ buttons and other measuring in- 
struments not included in the device itself. 

For working in restricted areas, on 
parts which cannot be moved to machine 
tools, in repair of stationary machinery, 
and as an auxiliary unit for large work 
placed on floor-type horizontal boring, 
drilling and milling machines, the model 
230 portable machine for boring, drilling, 
tapping, milling and facing. has been 
developed. The cutter may be approached 
to surfaces in almost any location by 
means of the spindle travel, the’ up-and- 
down tilting of the head-stock, the vertical 
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travel of the headstock on the column, the 
360-deg. column rotation, and the hori- 
zontal column movement on the runway 
The model 230 is not limited as to work 
size, provided that it can be placed in a 
suitable operating position. It can be moved 
by crane to the work, and may be operated 
inside vessels, tanks and large open-end 
workpieces. 


Air-Tracer 
Lathe Accessory 


A lathe accessory which combines an 
Air-Tracer with a hydraulically operated 
power circuit to produce work pieces with 
contours matching those of a master tem- 
plate is available from the Monarch 
Machine Tool Company, Sidney, Ohio, for 
application to its 14-, 16-, 18-, or 20-in. tool- 
maker’s or engine lathes. It may be used 
for any increasing-contour or multiple- 
diameter work, such as mandrels, punches, 
dies, spinning chucks, valves, metering pins, 
nozzles, impellers, molds, and step shafts. 
Diameters, tapers, square shoulders, necks, 
and radii on a step shaft may be turned in 
a single cut. 

An example of the application of this 
unit to railroad work is reported in the 
turning of locomotive link pins. Two dia- 
meters, two tapers, and two necks are said 
to have been turned in a total time of 31 
seconds. Overall machine and handling 
time was reduced by machining a pin on 
each end of a piece of bar stock of suitable 
length; a finish cut eliminates the grinding 
operation. 

Thin-metal templates may be used be- 
cause the pressure of the tracer against 
the template is only a few ounces. When 
certain types of straight shaft work are 
being turned, a master work piece, held 
between centers, may be used. The tem- 
plate is scanned by a spring-loaded air- 
tracer working on the air gauging princi- 
ple. Air from a constant pressure source 
is supplied to the system through an orifice 
of such size as to maintain the proper air 
loading pressure of 35 Ib. per sq. in. with 
the Air-Tracer in its balanced position. The 
design of the air tracer valve is such that 
a small amount of air is continually es- 
caping to the atmosphere, a film of flowing 
air keeping the pressure in constant balance 
with no appreciable friction or pressure 
reaction, 

Air loading pressure established by the 
air-tracer controls the operation of the 
tool slide through the hydraulic relay valve. 
With the Air-Tracer valve in complete 
balance the tracer operates with approxim- 
ately five ounces of pressure against the 
template. While the tracer is scanning a 
straight section of a template the balance 
of the air loading pressure is not disturbed 
and the tool slide is locked in position by 
an equal amount of pressure on both sides 
of its actuating piston. 

The slightest change in template shape 
increases or decreases the air loading press- 
ure by changing the rate of flow from the 
air-tracer valve. Instantly, the amount of 
tracer movement from its balanced posi- 
tion is amplified into hydrauli¢c-relay-valve 
motion in a ratio of 1 to 100. Air loading 
pressure is again restored to balance as 
the tool slide moves in the direction and 
to the extent of the template variations. 
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A Monarch Model C engine lathe equipped with the Air-Tracer turning locomotive link pins 


Actuation of the hydraulic relay valve is 
through the medium of a flexible metal 
bellows. The bellows breathes during air 
pressure variation, causing it continuously 
to balance in a position determined by the 
air loading pressure. As the hydraulic 
relay-valve stem is attached to the free end 
of the bellows, movement of the valve will 
likewise be such as to correspond to the 
air loading pressure. 

The lathe carriage is moved by the usual 
power or handwheel feed, and the tool fol- 
lows a path relative to the work which is 
the resultant of the movement of the car- 
riage and the hydraulically operated tool 
slide. The position of the template sup- 
port is adjustable along the rail. A micro- 
meter adjusting screw is incorporated to 
permit longitudinal adjustment of the tem- 
plate. The swiveling base of the template 
support allows initial setting of the tem- 
plate for parallelism with the lathe centers 
to be accomplished by using the Air-Tracer 
to check the accuracy of the final setting. 


Purification and 
Clarification Units 


The Honan-Crane Model 610 purifying 
unit is a direct-connected continuous oil 
purifier employing diatomaceous clay as a 
filtering medium. A product of the Honan- 
Crane Corporation, Lebanon, Ind., the unit 
was developed for the purification of the 
oil in hydraulic presses and machines. 
The model 610 is 7% in. in diameter and 
15 in. high, with a capacity of one gallon 
of oil at a clean color flow rate of 5 to 15 
gallons per hour. The purifier employs 4% 
lb. of Cranite, specially processed fullers 
earth, as a purifying medium. The use of 
these units is said to extend the life of 
the hydraulic oil by removing abrasives, 
products of oxidation, casually introduced 


dirt and oil-soluble contamination which 


are removed as rapidly as they are formed 
or enter the system. The refills are reported 


to last four to six months. 
The 


oil coolants. 


Honan-Crane clarification unit is 
known as the T-type clarifier and is use: 
to extend the efficiency and life of soluble 
It is 33 in. high, 15% in. in 


diameter, and contains a replaceable woven- 


fibre filter tubing. 


The unit is direct-connected to the sump 
and circuit lines of the machine, operating 
on the machine’s own pressure nes By 


The Honan-Crane T-type clarifier for soluble 


oil coolants 
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means of a four-tube assembly in which 
the coolant is passed through the woven- 
fibre filter tubes and fine-mesh screens at 
10 gallons per minute, 95 per cent to 98 per 
cent of the abrasives and solids are claimed 
to be continuously removed from the 
circuit. 


| Straight-Thread 

Rolling Attachment 
The Lanroll attachment for rolling straight 
threads is a method of generating screw 
threads that has been designed by the 
Landis Machine Company, Waynesboro, 
A| Pa., for application to practically all stand- 
ard makes of automatic screw machines 
‘ and turret lathes. This attachment proc- 
esses threads which otherwise would have 
to be handled as a secondary operation be- 
§ cause of shoulder interference or inacces- 
sible positions for die-head threading in 
the normal manner. It completes the work 
on the same chucking for closer tolerance 
* between the thread and other sections of 
the work piece, and it permits the thread 
rolling operation to be performed at the 


The Lanroll attachment for rolling straight 


threads on automatic screw machines and 
turret lathes 
same work speeds employed for other 


machining operations. 

The attachment is primarily a single- 
purpose tool, and for use on automatic 
screw machines must be designed for any 
one particular diameter, pitch, form and 
length of thread, as well as for the ma- 
chine on which it is to be used. Applica~: 
tion to standard automatic screw machines 
having tool slides is made by designing 
holders or shanks for the particular make, 
model and size of .machine on which the 
attachment will be used. The attachment 
is engineered in accordance with tool-slide 
novements, adjustments, etc., as shown in 
the makers’ manuals. 

Lanroll attachments are engineered to use 
he largest possible roll diameters and size 
of attachment in relation to the thread size 
ind pitch, and for application to the par- 
icular machine on which they are to be 
ised. The thread length which can be 
olled is limited to one-and-one-half times 
he thread diameter or less. The rolls are 
vanufactured individually, and individual 
olls can be obtained by specifying the 
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number of the roll required, the thread 
diameter, pitch and form, with the size and 
serial number of the attachment. 


A Hydraulic 
Universal Grinder 


A Filmatic 10-in. hydraulic universal 
grinding machine, announced by Cincinnati 
Grinders, Incorporated, Marburg avenue, 
Cincinnati 9, Ohio, is available in the 24-in. 
length as a precision tool-room grinder or 
a precision production grinder with uni- 
versal features. The main-wheel spindle is 
mounted on Filmatic bearings, which con- 
sist of bronze-lined steel segments, pivoted 
to allow the entrance of wedge-shaped oil 
films. These films develop high pressures 
between the segments and spindle to main- 
tain accurate dead-center rotation of the 
spindle under any rate of stock removal. 
A hinged internal grinding unit at the 
front of the wheel head remains in place 
during conventional traverse or infeed 
grinding operations. Being individually 
driven from a 1-hp. motor, the internal unit 
may be set to grinding position by swing 
ing it down and bolting it to the fror 
of the wheel head with two bolts. Witl 
the standard quill and wheel, the recom- 
mended internal grinding capacity ranges 
from 7% in. to 1% in. diameter by 2% in. 
deep. Other quills are available for holes 
ranging up to 3 in. deep, and extra wheels 
range from % in to 1% in. diameter. 
The headstock is driven by a %-hp. d. c. 
motor mounted on top of the unit. A flat 
belt transmits the power from the motor 
directly to a pulley mounted on the spindle 
near its front end. There are no gears, 
worms, cone pulleys or other driving ele- 
ments within the unit. Speed changes are 
effected through an electronic control unit 
built into the headstock which converts 
a.c. into d.c. Rotation of the small plastic 
control knob on the headstock changes 
spindle speeds through its complete range. 


/ 
Individual speeds are indicated in a small 
window next to the speed-change knob. 

Live- or dead-spindle work drive may be 
selected through a lever control at the front 
of the headstock. This lever is pinned to 
a threaded stud which operates a self-cen- 
tering brake on the spindle. A jog button 
incorporated in the headstock electrical cir- 
cuit, permits the operator to stop the face 
plate or chuck in the most advantageous 
angular position for loading and unloading 
the work. The spindle nose conforms to 
Lathe Standard No. 5, so that standard 
chucks can be applied without resorting to 
adapters. To accommodate draw-in collet 
equipment, the spindle is bored to a modi- 
fied No. 14 Jarno taper. A conventional 
taper collet reduces this to a standard No. 
7 Jarno taper for the center. 

All table controls are at the left, and all 
cross-traverse controls at the right of the 
operator. Electrical control buttons are di- 
rectly in front of him, built into an in- 
clined panel. The manual table traverse 
is through a two-speed mechanical arrange- 
ment, at the rate of 1 in. and Yo in. per 
revolution of the handwheel. The power 
table traverse is hydraulically actuated, in- 
finitely variable from 3 in. to 280 in. per 
min., and controlled with a selector knob 
below the handwheel. Tarry at reversal 
may be adjusted from 0 to 5 seconds. The 
table traverse, with automatic reversal, 
may be set for strokes as short as 146 in. 
At any length of stroke, and at any rate 
of traverse, the table is said to trip con- 
sistently within an accuracy of .001 in. 

Coolant flow and headstock spindle ro- 
tation automatically start and stop with the 
table traverse. One of the electrical con- 
trol buttons separates these three simul- 
taneous actions into individually controlled 
functions if desired. The grinding-wheel- 
spindle bearings, table ways, and cross ways 
are automatically lubricated. 

The pick-feed mechanism, in the cross- 
feed unit to the right of the operator, is 
built in. The rate of pick feed, indicated 
by a dial, may be selected instantaneously 
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through a knob control. An internally 
mounted trip-out dog stops the pick-feed 
action approximately .001 in. before the 
cross-feed micrometer dial reaches its zero 
graduation. Firal sizing is then accomplished 
by rotating the handwheel to a positive 
stop, which is engaged and disengaged as 
desired by moving a small lever. The pick- 
feed cycle is then repeated by pushing a 
starting knob. Sizing adjustments are in 
increments of .0001 in. of diameter reduc- 
tion. 

The footstock has lever retraction of its 
spindle. It features adjustment of the 
spring for correct pressure of the center 
against the work, and two sets of three- 
segment bearings retain alignment. A 
diamond truing bracket with micrometer 
adjustment is mounted on the footstock. 

The motor for the grinding-wheel spindle, 
rated at 1% hp., transmits its power through 
two matched V-belts. Two-step sheaves, 
with a safety device to prevent new wheels 
from being mounted on the spindle when 
running at the high speed, are included to 
restore wheel efficiency at about the half- 
way point of being worn out. 

Two types of production infeed equip- 
ment may be built into the machine. Hand 
hydraulic infeed is installed on machines 
used primarily for conventional universal 
grinding operations. It offers a hand- 
controlled infeed feature for moderate quan- 
tities of work. Automatic infeed is fur- 
nished for shops requiring a combination of 
universal features with production infeed 
features. Conventional universal work can 
be handled on this machine just as with 
the basic type. In addition to these two 
built-in features such attachments as quick- 
change adapters for the face plate and 
chuck, two types of draw-in collet equip- 
ment, either handwheel or lever operated, 
double-end shaft motor, and radius-truing 
attachments are available. 


Planer-Type 
Milling Machine 


The 48-in. by 48-in. by 12-ft. Cincinnati 
Hypro planer-type milling machine features 
the Cincinnati Hypro electronic head and 
table drives, with which head or table feeds 
can be increased or decreased while cut- 
ting as may be determined by the work 
piece through conveniently placed direct- 
reading speed-control dials mounted in the 
operator’s pendant station. From the cen- 
tralized movable pendant station it is pos- 
sible to change from feed to traverse, in- 
crease or decrease feeds withoout gear 
changes, clutches, etc. 

Engagement of the side- head feed or 
traverse is through push-button magnetic- 
type control. It never becomes necessary 
for the operator to leave his normal work- 
ing position to change speeds, feeds, or to 
start and stop head or table movements. 
An automatic spindle-load control with 
feed tachometers is an added feature to 
aid productive capacity. Feed rates are 
automatically changed to suit surfaces of 
various widths to maintain constant horse- 
power so that the full capacity of the ma- 
chine will be utilized at all times. The 
transmission of power to the table is 
through the newly designed Cincinnati 
Hypro combination herringbone and cone 
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48-in. by 48-in. by 12-ft. 


Cincinnati 


two 834-in. quill rail heads and 


worm-wheel drive, providing an anti-back- 
lash, self-locking unit without side thrust. 
These features will permit the machining 
of irregular contours not readily machined 
on a conventional planer miller. 

In this product of the Cincinnati Planer 
Co., Cincinnati 9, Ohio, newly designed 
Hypro dual-purpose milling heads are 
incorporated to provide the necessary speed 
and power for using both high-speed and 
carbide-tipped milling cutters on all classes 
of work. 


Lathe with Single- 
Lever Control Head 


The 16-in. Model RT heavy-duty lathe 
with single-lever-control head, manufac- 
tured by the R. K. LeBlond Machine Tool 


Co., Cincinnati 8, Ohio, offers 16 spindle 


Hypro Electronic planer-type milling machine wit 


two 834-in. side miiling heads 


speeds, many of which are in the <a 
range. The 16 spindle speeds, rarer] 
from 20 to 1,025 r.p.m. or from 30 to 1A’, 
r.p.m., are all shifted by a single lsc 
fitted with a guiding arrow which word 
in connection with a direct-reading plat 

A universal power rapid traverse mov 
the carriage, cross slide and taiistock cle 
trically. A single lever on the apr’ 

controls all movements of the carriag: a! 

cross slide, and a plunger on the carrie: 
picks up the tailstock and pulls it in eith 
direction. 

The single-lever-control headstock mol! 
contains a combination gear and belt drw 
with hardened and ground steel gar 
throughout. The spindle is mounted in iw | 
tapered roller bearings and one- straight 
roller bearing. The quick-change box * 
totally enclosed, built with heat-treated 
gears mounted on anti-friction bearings 


T..e LeBlond Model RT 16-in. by 54-in. heavy-duty lathe with single-lever-control headstcc 
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and provides 60 changes of feeds and 
threads. The L-shape bed extends under 
and supports the entire headstock base; 
it is fitted with replaceable flame-hardened 
and ground steel bed ways. 

The spindle start, stop, and reverse are 
controlled either from the apron or the 
headstock. The lathe has five control 
and drive rods, including a feed reverse 
rod with single automatic length stop in 
each direction. Lubrication is automatic 
in the headstock, feed box, and apron. 

The second version of the Model RT 
lathe has a variable-speed headstock which 
offers a virtually unlimited number of 
spindle speeds ranging from 6 to 1,500 
rp.m. This version has hardened and 
ground steel gears throughout the head- 
stock, a universal quick-change box which 
is totally enclosed and automatically lubri- 
cated, and a combined feed apron with a 
positive-jaw feed clutch. This version is 
built and equipped with many other fea- 
tures in common with the single-lever- 
control headstock model. 


Drop-Bottom 
Skid Box 


An innovation in material-handling equip- 
ment, which minimizes the manual empty- 
ing of steel boxes and tubs filled with small 


parts and is said to save over 20 per cent 
in shop-handling costs, has been announced 
by the Monroe Auto Equipment Company, 
Monroe, Mich. 

Known as the drop-bottom skid box, 
the unit accomplishes the emptying job 
by gravity through a hinged bottom sup- 
ported -by two heavy, removable pins. 
The contents of the box, forgings, castings, 
stampings, screw machine parts or other 
small parts, may be unloaded to the floor 
or worktable without the necessity of the 
worker reaching into the box, bending 
over to the floor of the box on the inside, 
or performing other time-consuming waste 
motions. 

The boxes, which may be used with 
ordinary lift trucks, are constructed of 
corrugated hot-rolled steel, and, are avail- 
able in six sizes with capacities ranging 
from 1,500 to 4,000 Ib. Each box is 
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equipped with skids for floor unloading. 
Offered separately as companion equip- 
ment are stands to hold the boxes at a 
height of 41 in. and provide handy waist- 
high worktables to hold materials released 
when the boxes are emptied. These stands, 
constructed of heavy-duty angle iron, are 
supplied in sizes built for tiered loads from 


4,500 to 12,000 Ib. 


Hydraulic 
Wheel Presses 


Fully Oil-Hydraulic wheel presses for 
forcing locomotives drivers and car wheels 
off and on axles are currently offered in 
25 new standard sizes by the Watson- 
Stillman Company, Roselle, N. J. Capacity 
ranges from 100 to 800 tons. The machines 


are individually powered by fully oil- 
hydraulic pumping units, which incorporate 
in the same circuit features of rapid 


traverse formerly actuated by weighted pull 
backs or by shop air pressure. 

The machines may readily be adjusted 
both as to pressure and length of stroke. 
A single lever controls all. portions of the 
cycle, and is hooked up to a positive safety 
latch to guard against damaging over- 
strokes. Change from rapid approach to 
pressing speed is automatic upon contact. 
All models are of the inclined type, but can 


Monroe drop-bottom skid boxes for small parts 


le furnished with an offset beam for hand- 
ling the work by hook and trolley where 
overhead crane facilities are lacking or 
inadequate. : 

To withstand the heavy tensile stresses 
encountered in repair-shop mounting and 
demounting work, both the cylinder beam 
and the resistance beam are of cast steel, 
held together and aligned by rolled machin- 
ery steel tie-bars. A machined surface ou 
the top face of the lower bar is a track for 
the resistance beam which bears, in the 
fixed position. against pins of heat-treated 
alloy steel. The resistance beam gap is 
slotted to receive a filler block when a 
solid abutment is needed. For maximum 
resistance to heavy compressive loads the 
main ram is of cast iron, smooth turned and 
polished. 

Power is supplied by a radial-piston 
pump directly coupled to a constant-speed 


The Watson-Stillman oil-hydraulic wheel press 


electric motor. The tank is composed of 
weldments, has an air breather, an oil- 
level gauge and access covers, and is the 
base for the motor and the pump. The en- 
tire pumping unit is securely bolted to the 
cylinder beam. No base plate or pits are 
required. 


i Three-Spindle 
Horizontal Lathe 


The Model 30 Man-Au-Trol horizontal 
lathe is a three-spindle machine which is 
operated automatically through 39 different 
functions by the Bullard Man-Au-Trol 
Control at spindle speeds up to 1,200 r. p. m. 
Tools are mounted in a vertical plane on 
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a slide in back of the vertical plane in 
which the three spindles operate. This per- 
mits complete accessibility to the work and 
allows chips, broken into short lengths by 
a special device, to drop out of the way 
with the coolant. 

While multiple tools can be brought 
automatically into action in this product of 
the Bullard Company, Bridgeport 2, Conn., 
either one after another or simultaneously, 
one tool may be used for several different 
cuts, giving increased accuracy because of 
reduced deflection of the work. 

The horizontal lathe, which weighs 
about 20,000 Ib., provides great rigidity and 
permits a maximum drive up to 75 hp. It 
is equipped for complete manual as well as 
automatic operation. The movement of a 
single lever puts the machine under manual 
control for a different piece without dis 
turbing the set-up for automatic operation. 
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The Bullard Model 30 Man-Au-Trol horizontal lathe 


Sixteen feeds from .0003 to .0156 in. per 
revolution with 40 speeds from 50 to 1,200 
r.p.m. are available along with semi- 
automatic loading and unloading. Angular 
or taper turning is achieved by combining 
the vertical arfd longitudinal feeds. The 
Man-Au-Trol Control does away with 
delays for measurements, sizing, and other 
similar functions customarily performed 
by the operator and keeps the machine at 
work continuously. Tool wear is quickly 
compensated for through a micro-adjust- 
ment that is part of the set-up mechanism. 


Knee-and-Column 
Milling Machines 


A line of knee-and-column type milling 
machines, incorporating features for han- 
dling heavy milling operations, has been 
announced by The Cincinnati Milling Ma- 
chine Co., Cincinnati 9, Ohio. These ma- 
chines, known as Dual Power and High 
Power Dial Types, are built in No. 5 and 
No. 6 sizes. The high-power dial types, 
available in plain, universal and vertical 
styles, are driven by 25-hp. motors. The 
dual-power machines are driven by 40- or 
50-hp. motors, and are built in plain and 
vertical styles. 

These machines are designed for shops 
requiring ample power for taking heavy 
cuts on large work, and where both high- 
speed steel and sintered-carbide cutters are 
used. Square-gibbed bearing ways on the 
column and top of the knee, a yard-wide 
knee to support the saddle, and a rectangu- 
lar overarm with a built-in vibration 
damper and full-length taper-gib clamping 
are features of the construction. 

The dual-power miachines have two rat- 
ings for the horsepower available at the 
spindle. For example, those wired for a. c. 
electrical equipment have a 50-hp. motor 
which can deliver its full capacity while 
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the machine is running at any one of 18 
spindle speeds from 45 to 1,400 r. p. m. 
Through automatic controls within the col- 
umn, 25 hp. is delivered at the six low 
spindle speeds of 14 to 37 r. p. m. 

The 24 spindle speeds and the 32 feeds 
from % in. to 60 in. per minute are changed 
by power with a single four-position lever 
having both “increase” and “decrease” posi- 
tions. To increase the spindle speed, the 


operator holds the lever in the “speed in- 
crease” position. The speed dial at the 
side of the column rotates one complete 
revolution in about 10 seconds, stopping 
for an instant at each increment of speed 
increase. As soon as the speed desired reg- 
isters with the button at the rim of the 
dial, the operator releases the lever. The 
proper gears are then in mesh, and the 
speed indicated will be obtained when the 
clutch is engaged. Quiet and positive mesh- 
ing of gears is developed through a synchro- 
mesh arrangement which rotates the spin- 
dle drive gears slowly during the power- 
shifting position. If the dial should go 
one or two increments beyond the desired 
speed before the operator releases the 
lever, he merely shifts it to the “reverse” 
position and the dial then rotates in the op- 
posite direction. 

Feed rates are changed in the same man- 
ner. A large direct-reading dial at the left- 
hand side of the knee, protected by a cover 
with two window openings, indicates the 
feed rates. Live rapid traverse is available 
for the table, cross, and vertical movements, 
at the rate of 150, 150, and 37% in. per 
min., respectively. 

The spindle drive clutch is engaged and 
disengaged hydraulically. A small finger- 
tip lever at the front of the knee, dupli- 
cated at the rear working position on hori- 
zontal machines, controls this function of 
operation. The clutch is a dry-plate unit 
accessible for adjustment outside the col- 
umn. 

Other features include automatic table 
feed cycles. Various combinations of feed 
and rapid traverse at the rate of 150 in. 
per min., with automatic reverse and re- 
turn to the starting point, may be obtained 
through dogs on the front of the table 
actuating the feed plunger. The hand- 
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la control lever for this plunger has four di- 
i rectional positions : feed and rapid traverse, 
z right and left. 

: Like the table control, all other power- 
control levers are directional. Horizontal 

T machines are equipped with a duplicate set 

of hand and power operating controls at 

the rear working position. 

t All electrical equipment is enclosed. Push 
buttons are built into the column, and elec- 
trical controls are built into a compart- 
ment. The motor, housed within the col- 
umn, is mounted on a cradle to facilitate 
belt adjustment, and the cradle and motor 


can readily be removed as a unit when 
necessary to service the motor. 
Cross and vertical hand-control cranks 


automatically disengage when their respec- 
tive power feeds are engaged. All rotating 
parts and belts are enclosed, and the draw- 
in bolt is enclosed by a hinged cover. A 
safety switch at the rear of the machine 
automatically shuts off the current and 
stops the motor if the operator forgets to 
press the stop button betore opening the 
:* hinged motor compartment cover. 


Steel-Side Press 


Chambersburg trimming press is designed 
primarily for forge shop use. It has patented 
forged-steel side frames tongued and 
grooved to bind the base and yoke into a 


The 


Chambersburg trimming press 


rigid unit. The forged-steel side construc- 
tion plus a friction slip mechanism, which 
permits the flywheel to expend its energy 
at predetermined loads, is said to render 
the press practically unbreakable. The in- 
terlocking frame construction is designed 
to prevent sway and to insure rigidity, 
while the friction-slip mechanism prevents 
locking, jamming and breakage when the 
press is stalled through overload. 
Accessibility to the front and back of the 
press has been attained by arranging the 
fywheel and gearing at the side of the 
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press. This trimming press is furnished in 
single-crank and double-crank models by 
the Chambersburg) Engineering Company, 
Chambersburg, Pa. 


Vertical 
Surface Grinder 


A vertical surface grinder completely hy- 
draulic in operation and with a reciprocat- 
ing table 20 in. wide by 100 in. long is 
available from the Bridgeport Safety Em- 


ery Wheel Company, Inc., Bridgeport, 
Conn. The grinding head consists of a 
26-in. Bridgeport sectional grinding wheel 


a new electronic sizing device, with which 
the operator makes a few settings on a 
control unit, starts up the machine, and 
the grinding cycle is completed automat- 
ically when the required surface dimensions 
are reached. At the completion of the cycle, 
the table stops at the loading position. 


Low-Temperature- 
Type Welding Rods 


Seven new and improved welding rods of 
the company’s low-temperature-type, two 
for gas and five for arc-welding applica- 
tions, have been announced by the Eutectic 


The Bridgeport Safety Emery Wheel Company's hydraulic vertical surface grinder 


mounted on the flanged end of a forged 
alloy-steel spindle which runs in precision 
matched, pre-loaded, independently oil- 
lubricated ball bearings and is driven by 
a 50-hp. electric motor. Two adjustable 
coolant nozzles are mounted on each side 
of the grinding wheel and an additional 


supply of coolant is supplied through the. 


hollow spindle. 

The head is mounted on a heavy column 
with square gibbed ways hardened for wear. 
Counterbalancing of the head is controlled 
by a hydraulic system which is said to 
give added rigidity to the grinding oper- 
ation. The vertical movement of the head 
is accomplished hydraulically at speeds 
ranging up to 30 in. per min. The grinding 
wheel can be rapidly brought down to the 
work and traverse speed reduced until con- 
tact with the work is made; then the auto- 
matic wheel feed is started. 

The table is reciprocated by two single- 
acting hydraulic cylinders operated by an 
oil-gear pump and combination valve. A 
complete range of table speeds up to 200 
ft. per min. is available for all types of 
grinding. The table rides in hand-scraped 
vee and flat ways which are arranged for 
force-feed lubrication. The oil is supplied 
from a separate tank through a filter and 
pump; a pressure control is used to attain 
constant volume. 

This grinder can also be furnished with 


Welding Alloys Corporation, 40 Worth 
street, New York 13. Known as EutecRods 
for gas, and Eutectrodes for arc welding, 
the group has been designed for railroad 
production and maintenance work. The 
rods utilize a principle of surface alloying 
at low base metal heat with high physical 
properties. 

Some representative rods include the 
EutecRod 14 FC with a bonding tempera- 
ture of 950-1,400 deg. F. and a tensile 
strength of 48,000 Ib. per sq. in. These 
rods are said to produce strong, machinable 
welds for repairing drive wheels, cylinders, 
and other cast-iron moving parts that re- 
quire the maximum physical properties. 
Each rod is flux coated to assist the filler- 
metal deposit at low base-metal tempera- 
ture and to improve the physical properties 
of the weld. 

Eutectrode 24 AC-DC rod has a tensile 
strength of 50,000 Ib. per sq. in. In applying 
the rod no preheat is required, except 
where unusual or complex castings are to 
be welded, in which case’ preheating to 
240 deg. F. is helpful. This rod may be 
used on either a.c. or d.c. arc welding. 

The Eutectrode 60 AC has a tensile 
strength from 64,000 to 72,000 Ib. per sq. 
in. and was designed for arc-welding bol- 
sters, body racers, sills, plates, spring 
planks, truck sides and other parts made of 
mild or low-carbon steel. The Eutectrode 
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600 DC and the Eutectrode 66 AC have a 
tensile strength from 68,000 to 75,000 Ib. 
per sq. in. Both rods are for arc-welding 
parts made of medium alloy steels. The 
Eutectrode 670 DC and Eutectrode 67 AC 
have a tensile strength from 82,000 to 
88,000 1b. per sq. in. They were designed 
for arc welding high-alloy steels, such as 
locomotive frames. 


Knee-Type 
Milling Machines 


A line of 32 knee-type milling machines, 
featuring automatic table cycle control, has 
been announced by the Kearney & Tracker 
Corporation, Milwaukee 14, Wisc. De- 
signed and built in plain and vertical styles, 
these automatic-table-cycle models are said 
to combine effectively the advantages of 
both knee-type and production-type milling 
machines. They may be obtained for either 
manual or automatic cycle operation, de- 
pending on the requirements of the job. 

The machines have a six-way power 
rapid traverse with the spindle stopped or 
running, and a single-lever directional con- 
trol for engaging the table feed or the 
rapid traverse. A pull-out plunger auto- 
matically controls the table reversal move- 
ment from rapid traverse reversal to feed 
reversal. Other equipment includes posi- 
tive table screw feed with an adjustable 
nut-backlash eliminator, and single-shot, 
metered lubrication for the table and saddle 
ways drawn from a separate saddle res- 
ervoir. 


For adaptability in milling various metals 
and in using all types of cutting tools, four 
standard feed and six standard speed ranges 
are available. Lhe teed range runs from 
44 to 20 ın. per min. in the smaller models 
to 4% to 9U m. per min. in the large models. 
Corresponaing speed ranges vary from 3 
to 1,4UU r.p.m. to ov to 1,250 r.p.m., and 
the driving horsepower from 3 to 50. 


Mild-Steel Eiectrode 


Improvements to its Airco No. 312 elec- 
trode, an ail-position, mild-steel electrode 
designed to produce weld metal possessing 
good mecnanical properties and low nydro- 
gen content, have been announced by tne 
Air Reduction Sales Company, 60 East 
ftorty-Second street, New York. 

Tne improved Airco 312 electrode has 
two advantages over its preuccessor. it 
can be useu on a. c. and d. c. reverse- 
polarity current with ope:ating character- 
istics equally good on eituer current. Pre- 
heating is no longer required to obtain 
porosity-free weld deposits. 1 nese deposits 
can be obtained by using either tne 
stringer-bead or the full-weave technique. 

According to the manufacturer, the 
recommended uses for tne improved Airco 
312 are welding high-sulphur, tree- 
machining steels, welding hardenawie steels 
where no preheat is used, welding cold- 
rolled steels which normally exhibit exces- 
sive porosity when welded with conven- 
tional electrodes, and weldments to be 
vitreous-enameled after welding. 


One of the line of 32 knee-type milling machines made by Kearney & Trecker 
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Multiple- 
Spindie Machine 
The Type K Mult-Au-Matic oí the 


Bullard Company, Bridgeport 2, Conn., is 
a high-speed dcvelopment of the standard 


The Bullard type K Mult-Au-Matic 


multiple-spindle machine tool. It makes 
available the Mult-Au-Matic production 
principle in units with six, eight, twelve or 
sixteen spindles operating at speeds up to 
900 r.p.m. The type K has semi-automatic 
chucking and adjustable stroke of slides for 
varying work heights. 

The 15-ton six- or twelve-spindle model 
offers speeds from 100 to 900 r.p.m. The 
21-ton eight or sixteen-spindle machin 
offers 98 to 883 r.p.m. The Type K Mult 
Au-Matic has 41 speed changes and & 
rates of feed available, with selective fees 
and common speeds at all stations for higt 
speed output. 

A foot control simultaneously closes th 
jaws and unlocks the indexing mechan- 
ism, thus leaving the operator's hands free 
The work-holding device is released auto 
matically at the unloading station. 


Single- 
Spindle Machines 


A line of single-spindle horizontal boring. 
drilling and milling machines is manufac 
tured by the Lucas Machine Tool Com- 
pany, Cleveland 8. Ohio. Among thes 
machines is the Lucas 41, a standard 3-in. 
spindle machine with electrical pendant 
control for starting, stopping, reversing. 
and jogging. It, like other Lucas machines. 
has a high- and a low-speed range with à 
drive in the high-speed range direct! 
through multiple vee belts so that there 
are no gears driving directly onto the 
spindle. 

A second machine is the Lucas 4! 
which has a distance between the two out- 
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The Lucas “41” 3-in.-spindle horizontal boring, milling and drilling machine 


side ways of 60-in. These outer ways are 
supported in a one-piece bed casting which 
also carries the two standard ways. The 
outer hardened-steel ways support the 
saddle and are equipped with hardened 
jsteel rollers. 
The Lucas 460 is available with either 
electronic control or electric control. With 
„the electronic control, all milling feeds 
' in all directions and amounts are com- 
pletely controlled, and combined where re- 
quired, from the pendant. The electric 
touch system includes control over all 
movements of the head, spindle, table and 
saddle. The speeds and feeds of the ma- 
chine are manually set, but the control of 
the movements is through a pendant con- 
trol station which is movable to any posi- 
tion desired by the operator. 


Hydraulic 
Band-Sawing Machine 


The Marvel hydraulic band-sawing ma- 
chine No. 15 employs a_high-speed-steel 
endless band-saw blade 1% in. wide and 
072 in. thick with widely spaced teeth. 
A producf of the Armstrong-Blum Mfg. 
Zo. it will cut solids up to 15 in. by 15 
n. in cross section. 

The machine employs full hydraulic di- 
rect drive, hydraulic feed, hydraulic work 
clamping, and hydraulic end-gauge retrac- 
tion. It has fully automatic bar feed or 
work push-up that provides fast travel for 
long material with automatic slow-down as 
the work approaches the end gauge or 
measuring stop. A torque-control valve 
automatically adjusts the feed pressure to 
hold a constant pulling load on the blade 
‘egardless of the size of work and-regard- 
‘ess of the changing area or shape of the 
vork as it is being cut off. 

The torque-control valve is permanently 
‘et at the factory to load the blade at all 
imes to its maximum point of efficiency 
‘onsistent with expected normal life. The 
perator cannot, through ignorance, either 
‘low the machine down below its highest 
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efficiency, or overload the blade. His job 
is said to be little more than to “just 
push a button”; the machine does the 
rest of the job automatically. 


Duplex 
Milling Machine 


The Ingersoll 36-in. by 30-in. by 14-ft. 
duplex milling machine was developed to 
handle a variety of jobs in cases where 
there is not sufficient volume of any of the 


jobs to justify individual machines. It may 
be used for such operations as slabbing, 
channeling, slotting and edging locomotive 
side rods, machining new or refinishing old 
driving boxes, machining crossheads, shoes 
and wedges, guides, and link-motion parts. 

In this product of the Ingersoll Milling 
Machine Company, Rockford, Ill., the table 
and the head feeds can be connected so that 
the heads travel vertically in a definite ratio 
to the table movement, a feature specially 
designed for the milling of driving boxes. 
For ease in handling and operating there 
is a push-button pendant station by which 
the operator can start and stop the drive 
motor, stop, start, jog and reverse the 
table and rail, and vary the feed rates. 

The distance between the horizontal 
spindles is 36-in., that between the table 
and the centerline of the spindles at their 
most elevated position 30-in. The working 
surface on the table is 14-ft. 


Draw Cut Shaper 


The Morton 32-in. stroke high-duty draw 
cut shaper, with overhead ram support and 
a special heavy-duty shaper head, is built 
for either light- or heavy-duty shaping and 
planing. It has a 32-in. cutting stroke, 
a 32-in. horizontal or side feed, a 16-in. 
vertical feed, and a distance from the ram 
to the table when lowered of 30 in. A 
rectangular hollow-bored forged-steel ram 
6 in. by 7 in. provides ample strength for 
deep cuts with coarse feeds. 

Two elevating screws align the table and 
work at all times. Rapid power traverse 
and automatic feeds for both horizontal and 
vertical movement are incorporated. The 
gibbing to the overhead ram support and 


The Ingersoll 36-in. by 30-in. by 14-ft. duplex milling machine 
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The Morton 32-in. stroke draw cut shaper 


special shaper head allow quick adjustment. 
Automatic oiling is provided for all major 
moving parts. The shaper is powered by 
either a d. c. 7¥%4-hp. or an a. c. 7%4-hp. 
multi-speed motor, or by a 10-hp. constant- 
speed motor and control with a variable- 
speed transmission. 

This draw cut shaper was developed by 
the Morton Manufacturing Company, 
Muskegon, Mich., for the machining of 
crown brasses, shoes and wedges, and mis- 
cellaneous parts used in locomotive build- 
ing and maintenance. 


Planer with Variable- 
Voltage Motor Drive 


The 48-in. by 48-in. by 16-ft. Cincinnati 
Hypro double-housing planer is equipped 
with improved Cincinnati Hypro variable- 
voltage-motor drive which gives a wide 
range of table speeds for planing with 
high-speed or carbide-tipped tools. It has 
a speed indicator in the pendant station 
which reads in feet per minute and enables 
the operator to set his table speeds for 
the most efficient use of his cutting tools. 

In addition to the high speeds necessary 
for modern planing, this planer has been 
recently redesigned to incorporate such 
mechanical features as positive magnetic- 
clutch-type quick-acting feed mechanism, 
narrow guide-rail construction, extended 
saddle supports, dual saddle and slide con- 
trols, inverted dovetail down slides, dou- 
ble cross and down-feed nuts, twin helical- 
gear drive, renewable tee slot inserts, etc., 
all of which are designed to contribute to 
a more rigid and faster-operating machine 
for the use of carbides as well as high- 
speed tools. 

The new Hypro shockless tool lifters 
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maintain uniform acceleration and de- 
celeration with a soft reseating action of 
the tool block, which does not disturb the 
setting of the tool. The Hypro hydraulic 
safety table stop and jack is designed to 
stop the table quickly in case of control 
failure with a uniform decelerated motion 
without severe shock to the parts of the 
planer. A table jack incorporated in the 
hydraulic «tops permits relocating the table 


over the bull wheel, during «which opera- 
tion the stop automatically resets itself, 
No cranes or other means are required to 
relocate the table. 

The planer is a product of The Cincin- 
nati Planer Co., Cincinnati 9, Ohio. 


Safety Goggle 


A rubber-frame safety goggle has been de- 
signed by the American Optical Company, 
Southbridge, Mass., for work in hot and 
humid atmospheres where chemical and 
dust hazards exist. It protects against 


chemical splashes, spray, foreign particles 
and exposures to fine dust concentrations. 
The frame is molded from non-irritating 
natural rubber to conform to the contours 


The American Optical Company“ u 
goggle has wide-angle vision and a replac 
lens 


The 48-in. by 48-in. by 16-ft. Cincinnati Hypro Double Housing Planer with two rail heads and 
two side heads 
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of the face to make the fit airtight. 

A feature of this goggle is a nosepiece 
containing an inhalation and an exhalation 
valve to prevent fogging and steaming of 
the lens. When the wearer inhales, the air 
sweeps through the chamber to remove 
moisture from the inner lens surface. When 
exhaling, the inlet valve closes and the 
moist air escapes directly through the ex- 
halation valve. 


Automatic Sizing 


An automatic sizing unit has been devel- 
oped by The Monarch Machine Tool Com- 
pany, Sidney, Ohio, by means of which a 
standard engine or toolmaker’s lathe can 
be converted from manual to automatic 
operation for such work as step-shaft turn- 
ing, boring, facing, and contour turning, 
or any combination of them. This devel- 
opment in electronic-control equipment does 
not interfere with the normal functioning 
of the lathe nor are any of the features of 
the standard machine eliminated. The 


conversion from manual to automatic oper- 
ation is said to take about one minute, 


The automatic sizing controls are 
mounted on the right-hand end of the 
machine. Separate’ feed motors supply 


power for the length feed and the cross 
feed. Both of these motors are electronic- 
ally controlled for constant feed regardless 
of load variations, and for a high degree 
of accuracy and finish over the entire length 
of the work piece. Both the length-feed 
range and the cross-feed range are 4 in. 
to 20 in. per minute. 

A control stand which may be located at 
any desired point convenient to the opera- 
tor at the front of the machine places con- 
tinuous control at his fingertips. From this 
point he selects the length feed and cross 
feed during the set-up, and starts and stops 
the automatic sizing cycle. From the front 
of the carriage he may index the rear ver- 
tical turret bringing the desired cutting tool 
into operative position. The turning tool, 
mounted in the front tool slide, is so posi- 
tioned that after return of the carriage at 
the end of each length cut, the tools 
mounted in the rear vertical turret are in 
the proper position for doing their work. 

Automatic sizing is available on all 
Monarch 14-in. and larger engine and tool- 


Monarch lathe equipped with automatic sizing 


vhile the set-up time varies from five to 
iiteen minutes; after the set-up, the opera- 
or merely loads and unloads. 

On shoulders the tool rapid traverses out 
it 100 in. per min. to a stop to within any 
redetermined distance from the outside 
liameter of the next step. Feed for this 
liameter starts automatically at the pre- 
letermined feed rate. The machine will 
‘espond to a diameter change of as little 
is .00l-in. At the end of the cut the tool 
jacks away from the work, immediately 
‘ollowing which the carriage rapid-trav- 
èrses back to its starting position at the 
rate of 100 in. per min. 
| Size control is by means of diameter 
kauge blocks, micrometer gauge blocks or 
ja template. They are mounted on a rail 
po the rear of and above the work center 
‘ne, enabling the operator to make all set- 
|ups trom the front of the machine. Dia- 
Vier gauge blocks are ordinarily preferred 
‘or work which will be repeated ; otherwise 
the micrometer gauge blocks are recom- 
mended for most step-shaft jobs. A tem- 
plate is used by some for frequently re- 
peated step-shaft work. If tapers or con- 
tors are to be formed, a template is required. 
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maker’s lathes. Application may be made 
on new machines at the factory or any of 
these lathes may be ordered arranged for 
the addition of automatic sizing later. 


Hydraulic Flash 
Trimming Machines 


Two sizes of hydraulically driven flash 
trimming machines for removing the flash 
or upset from resistance or butt welds are 
manufactured by the Morton Manufactur- 
ing Company, Muskegon, Mich. Both have 
an automatic operating cycle. The work 
is placed over the lower horn, and the foot 
starter stepped on. The upper ram unit 
automatically lowers and clamps the work. 
The rams trim on the draw cut, or inward 
stroke, and when completed the upper ram 
automatically lifts 1% in. in the case of 
the smaller machine and about 2 in. in the 
case of the larger machine, after which 
both rams return to the outward position 
and stop. The operator can remove the 
work as soon as the machine starts un- 
clamping and place another piece in trim- 
ming position. 


The large size Morton hydraulically driven 
flash trimming machine 


In either machine each ram has three or 
more tool holders, depending on the mater- 
ial thickness and analysis. Adjustable bit- 
type cutters of special design with a fine- 
pitch screw for cutter adjustment are used. 

The larger machine is furnished in sizes 
ranging from 12 in. to 28 in. of trimming 
capacity and 14 in. metal thickness. It has 
an operating distance approximating 55 in. 
from the center of the rams to the floor. 
which may be varied to suit customer re- 
quirements. This machine is arranged with 
a lower horn for circular work, such as 
wheel rims, cylinders or rectangles and will 
accommodate a minimum diameter of 9 in. 
The machine will handle either cylinders, 
rectangular or flat work up to 34 in. 
maximum thickness. 

The smaller size Morton flash trimmer 
is built in sizes from 8 in. to 12 in. of 
trimming capacity and % in. metal thick- 
ness. It has an operating distance approx- 
imately 40 in. from the center of the rams 
to the floor and can be provided for either 
flat strip or circular bands. 


Hydraulie 
Duplicating Lathe 


The American hydraulic shaft-duplicating 
lathe, built in 16-, 18-, 20-, 25-, and 32-in. 
sizes, is designed to reproduce circular 
shafts from either a template or an origi- 
nal workpiece by means of a hydraulically 
controlled cutting tool. From the template 
mounted on an adjustable holder attached 
to the rear of the bed, it will reproduce 
any round shaft regardless of length, num- 
ber of steps, tapers, right-angle or tapered 
shoulders, recesses, grinding necks and 
radii. 

To help in attaining accurate reproduc- 
tion the flexible hydraulic connections have 
been kept as short as possible for more 
positive displacement of the fluid. To 
speed up production a four-way tool block 
im the tool slide for holding both the 
roughing and finishing tools may be used. 
Metal is cut at the speeds and feeds rec- 
ommended for cemented-carbide tools. The 
metal is cut continuously with a single 
cutting tool without stopping to measure 
or caliper; measuring is confined to the 


_first diameter only, after which all other 


diameters are secured automatically. 
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A small stepped shaft being reproduced on an American hydraulic shaft duplicating lathe using 
a work piece for a template 


A choice of three speed ranges may be 
had in this product of the American Tool 
Works Company, Pearl Street at Eggles- 
ton avenue, Cincinnati 2, Ohio. The low 
speed range is from 15 to 1,000 r. p. m., the 
intermediate range from 23 to 1,500 r. p. m. 
and the high-speed range from 30 to 
2,000 r. p. m. 


Automatic 
Cut-Off Machine 


An automatic cut-off machine, completely 
hydraulic in operation, which handles stock 
up to 2 in. in diameter and will automati- 
cally cut off the stock in lengths up to 12 
ft, is manufactured by the Bridgeport 
Safety Emery Wheel Company, Įnc., 
Bridgeport, Conn. The cut-off head con- 
sists of a 16-in. cut-off wheel which is 
driven by a 10-hp. motor through a v-belt 
drive. The head is mounted on a rocker 
shaft with Timken bearings, which are 
fully sealed against grit. The coolant is 
supplied to both sides of the wheel through 
a nozzle which is complete with baffle 
plates and is adjustable to compensate for 
wheel wear. 

The operating cycle of the machine is 
completely automatic. After the work is 
loaded, the operator trips a pilot valve and 
the work is automatically fed the required 
distance in the cutting position, gripped 
hydraulically, and cut off. This sequence 
is repeated automatically until stopped by 
the operator. Two adjusting valves are 
mounted on the front of the machine for 
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regulating the rate of stock feed and the 
cutting cycle of the head. 

A feature of this machine is the hy- 
draulic feed of the cut-off wheel, which 
automatically compensates for changes in 
area when the wheel is cutting. In cut- 
ting a piece of bar stock, the wheel feed 
is much faster at the start and finish of 
the cut where the area is small than it is 
through the central part of the largest area 
of the piece; the wheel is always fed 
through the work at the limit of its cut- 
ting capacity. 

All of the hydraulic valves are gasket- 


Hydraulically operated cut-off machine which 
is completely automatic in operation 


mounted on a manifold panel as a unit 
This construction makes the maintenance 
and replacement of valves comparatively 
simple as they can be removed or replaced 
without disturbing any of the tubing or 
fittings. The piping runs from this panel 
to connective manifolds, allowing short 
tabing connections to the cylinders and also 
sealing off the hydraulic tank from the 
coolant and grit. 


Lathe with 
Electronic Controls 


The Speedi-Matic is a hand-screw machine 
equipped with an automatic electronic sys- 
tem for selecting and controlling speeds and 
feeds which makes it possible to set up 
as many as nine different speeds and six 
different feeds for each job. Designed to 
handle small turning work in quantities 
of from 25 to 500 or more pieces, the 
machine has a stepless range of spindle 
speeds, both forward and reverse, from 
50 to 5,000 r.p.m. 

With the electronic speed and feed con- 
trol both speed and feed remain practically 
constant as set, regardless of load variations. 
The higher motor torque available at the 
lower speeds and feeds permits full cutting- 
tool efficiency when taking heavy cuts on 
larger diameter work. 

The control panel of the gearless, stepless. 
all-electric drive is always in full view 
of the operator. The feed and speed 
indicators enable him to select the correct 
speed and feed for each turret position 
and the correct speed for each cross-feed 
slide position. The power-feed ram-type 
turret permits the correct feed to be re 
peated for every piece in the lot. Each 
tool is presented to the work manually. 
power feed is applied to the turret slide. 
and at the conclusion of the cut the too! 
is withdrawn manually. The electronically 
controlled feed motor eliminates the neei 
of a gearbox and makes available an 
infinite number of feeds within the entire 
range of % to 16 in. per min. f 

The machine features a self-centering 
ball-bearing, cut-off slide with front and 
rear blocks for holding tools. The to 
on either block is presented to the work 
by manually operating a handwheel throush 
100 deg. or less. The tools are then hand- 
fed to do forming, necking, or cutting of 
of the work as may be desired. Whe 
the operator releases the handwheel 2t 
the end of the cut, the cross-slide aut 
matically centers it for the turret te 
clearance. Speeds may be selected in ad- 
vance of use for both front and rear cros* 
slide operation the same as for turret tov 
operation. 

A hand-operated, air-fed, pusher-tyf* 
collet attachment with constant air pressu“ 
on the barstock sufficient to feed stoch 
through the collet to a stop on one 1a 
of the turret has been applied. By opens 
and closing the collet, the barstock is 1 
through it and held in position for th 
machining operations. Construction we 
tures of this lathe include flame-hardenc 
and ground bed ways, hardened and ground 
anti-friction slides, and hardened and 
ground alloy-steel parts. f 

The Speedi-Matic is also available with- 
out the feed preselection feature, in which 
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case the feeds are from .0005 to .016 in. 
per revolution through a conventional 
gearbox. The power feed may also be 
entirely omitted. This hand-screw machine 
is a product of the Monarch Tool Com- 
pany, Sidney, Ohio. 


Lathe Designed 
for Carbide Tools 


Pacemaker lathes are manufactured in five 
sizes ranging from 14 in. to 25 in. by the 
American Tool Works Company, Pearl 
street at Eggleston avenue, Cincinnati 2, 
Ohio. All models are designed for the 
use of cemented-carbide cutting tools and 
are available with a choice of three-speed 


operated collet attachment, the machine will 
handle up to %-in. round stock. 

The lathe has a carriage and apron, and 
the power for its six carriage feeds rang- 
ing from .002 to .012 in. per min. As an 
alternative to the carriage and apron, the 
machine can be equipped with an anti- 
friction-bearing cross-feed slide, which is 
used for such operations as forming, knurl- 
ing, necking, and cutting off. It is designed 
for rapid approach in both directions and 
automatic return to center. 

The two turret stations arranged for 
the high-speed air drills are 180 deg. 
apart. Only one hole is drilled in the 


part being produced, the tooling making 
possible a duplicate cycle in one complete 
rotation of the turret. 


Each high-speed 


The 25-in. Pacemaker lathe 


ranges. Each range has 18 or 27 spindle 
speeds to provide suitable cutting speeds 
for all classes of lathe operation. 

The spindle has three bearings, precision 
roller bearings at the front and the center, 
and a floating ball bearing at the rear. 
The front and center ‘bearings are adjust- 
able by thousandths from the outside of 
the head. Transmission gears in the head 
are hardened and ground; all draft shafts 
are hardened, multiple splined, and ground. 
The entire head mechanism is automatically 
oiled with clean filtered oil by a pump cir- 
culating system. 

Several additional characteristics are in- 
cluded in the 25-in. Pacemaker model. 
There is an additional speed range for the 
head offering nine speeds from 6 to 750 
r.p.m. with a 2-to-1 adjustable-speed motor. 
The conventional multiple-dise starting 
clutch-brake unit has been replaced with 
an electrical control having a push button 
on the head to facilitate speed changing. 
The totally enclosed quick-change gear 
mechanism gives a range of 60 threads, 
the feeds varying from % to 30 threads 
per in., and from .004 to .240 in. per revo- 
lution. 


Lathe with 
High-Speed Air Drills 


A 10-in. manufacturing lathe with a tur- 
ret equipped to operate high-speed pneu- 
matic air drills in two of its six stations 
is manufactured by The Monarch Machine 
Tool Co., Sidney, O. It has a spindle 
made from high-carbon, electric-furnace, 
hardened and ground steel, which is sup- 
ported by precision ball bearings that are 
automatically lubricated to permit operation 
satisfactorily at speeds beyond 4,000 r.p.m. 
A standard camlock spindle nose provides 
the means of mounting chucks, plates, and 
fixtures. Equipped with pusher-type, lever- 
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air drill rotates only when in its operating 
position. To permit the faster handling 
of certain types of work there is a power- 
feed turret with automatic indexing on 
each return stroke and a range of 12 
power feeds from .0005 to .016 in. A 
totally enclosed gearbox in the front of the 


machine immediately below the headstock 
gives this range of feeds through the turret 
apron, at which point the feeds are engaged 
as desired. Other equipment includes an 
air-operated bar-feed attachment and mul- 
tiple positive-length stops. The lathe bed 
ways are flame-hardened and ground, and 
hardened alloy-steel parts are used through- 
out. 

An all-electric drive, complete with motor 
generator set for converting alternating 
to direct current, is used to drive the new 
machine and has a 100-to-1 range of gear- 
less, stepless spindle speeds both forward 
and reverse. A 6-to-1 speed reducer, inte- 
gral with the drive motor in the cabinet 
base and operated from the front of the 
lathe, broadens the lower end of the spindle- 
speed range and at the same time develops 
ample power for taking heavier cuts at 
these low speeds. 

By means of a dynamic brake, the spindle 
may be brought to a complete stop from 
the highest speed in two to three seconds. 
The lathe may be equipped with any one 
of four different speed ranges, the top 
speed in each range being 2,500 r.p.m., 
3,000 r.p.m., 3,500 r.p.m., or 4,000 r.p.m. 
A tachometer mounted flush in the front 
of the headstock indicates the exact oper- 
ating speed at all times. 


Radial Drill 


Several features, have been added to the 
line of Hole Wizard radial drills manu- 
factured by the American Tool Works 
Company, Pearl street at Eggleston ave- 
nue, Cincinnati 2, Ohio. Both the elevating 


The American Hole Wizard with a 5-ft. arm length and a 15-in. column diameter 
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and safety nut and the arm girdle which 
fits the column sleeve are automatically 
oiled, the nut each time the arm is raised, 
and the girdle by the action of the clamp- 
ing mechanism. Wipers have been added 
to the arm girdle at the top and bottom 
to clean the column sleeve during move- 
ment. 

Hole Wizard radial drills are manufac- 
tured in column diameters of 13, 15 or 17 
in., and in arm lengths of 4, 5, 6 or 7 ft. 
They have a 32-speed head arranged for 
constant-speed motor drive with the motor 
direct-coupled to the initial driving shaft. 
There are three optional speed ranges: 
from 15 to 1,200 r.p.m., from 20 to 1,600 
r.p.m., and from 25 to 2,000 r.p.m. The 16 
feeds vary from .003 to .125 in. per revo- 
lution of the spindle. Four positive tap 
leads are also supplied for 8, 1134, 14 and 
18 threads per in. 

One of the features of this line of radial 
drills is the Double Lo-Hung Drive, which 
provides two spindle driving gears. Half 
of the 32 spindle speeds are obtained 
through one of the gears and the remain- 
ing 16 speeds through the other gear. The 
spindle is counterbalanced by a cylindrical 
weight geared to it by the pinion. To 
compensate for the excessive weight of 
large boring bars, special tools and drill 
heads there is an auxiliary adjustable, 
counterbalance actuated by a crank, each 
turn of which varies the tension on the 
spindle by one pound. As added safety 
features, a safety nut is integrally incor- 
porated with the elevating nut, and a mul- 
tiple-disc brake is located in the elevating 
box on the arm. There is an electric col- 
umn clamp controlled through a push but- 
ton which clamps or unclamps the column 
in position in 34 of a second. For rapid 


head movement along the arm, a power- 


traverse is incorporated which moves the 
head at a speed of 13% ft. per minute. 


Grinding and ; 
Polishing Machine 


For grinding and polishing stainless steel 
and other alloy sheets, a grinding and 
polishing machine has been developed by 
the Mattison Machine Works, Rockford 1, 


Ill. Known as the No. 455 wide-belt sheet 
grinding and polishing machine, it is de- 
signed with a construction said to adapt 
itself to the quick application of factory- 
coated abrasive belts. 

The abrasive belt is automatically con- 
trolled and oscillated on the rolls. Push- 
button stations and controls for the tables 
are located at the front of the machine for 
easy access by the operator. The contact 
rolls are removable and rolls of any degree 
of cushion may be substituted according to 
the nature of the work. 

The grinding and polishing machines can 
be furnished in various widths and lengths. 
The machines are built to process sheets 
up to 6-ft. wide and 16-in. long. 


Pneumatic- 
Tired Fork Trucks 


For working outdoors and on surfaces 
too uneven for solid-tired machines, the 
Clark Tructractor Company, Battle Creek, 


Mich., has developed two models of gas- 
powered pneumatic-tired fork trucks. The 
Yardlift-40 is the larger of the two models. 
It has a capacity of 4,000 Ib. at 24 in, an 
overall height of 851% in., and a lift of 
120 in. 

The transmission provides a top speed 
of 9.4 m. p. h. in high and 29 m. p. h. in 
low in both forward and reverse. The 
engine has a mechanical governor and a 
water pump with thermostatic control. For 
accessability there are 32-in. by 11-in. side 
louvers and a divided hood. To permit 
easy clutch removal a universal joint is 
included between the transmission and the 
axle drive. 

The smaller trucks, the Yardlift-20, has 
a 2,000-Ilb. capacity. Standard models have 
tiering heights of 72 and 118 in. Optional 
uprights are available with heights from 
60 to 144 in. The frame is suspended at 
the center of the steering axle for the pur- 
pose of permitting the vehicle to conform 
to uneven surfaces, for better traction, and 
to prevent frame distortion and spring 
breakage. 


=. 


The Yardlift-20 in operation carrying concrete blocks 


The Mattison No. 455 Wide Belt Sheet Grinding and Polishing Machine 
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and Slotting Machine 


The Morton keyway cutter and slotting 
machine, made in 18-in. and 24-in. stro? 
sizes, is hydraulically driven. The top platt 
has machined T-slots to form a surface {0 
securing the rapid binding attachment ic 
holding down the work. The top plate k 
stationary and the necessary taper is % 
cured through tilting the cutter bs 
Tapers up to % in. per ft. forward 0 
1 in. per ft. backward may be set. Th 
work is centered by the bore by placing t 
against the centering jaws. 

Automatic feeds give a variable rate o 
incremental feed from .001 to .020 in. per 
stroke. Automatic relief to the cutter be 
on its return stroke is provided. The ope! 
ating height from the table to the floor § 
approximately 40 in. The cutting- 
range is 10 to 25 ft. per min. with a quic 
return speed of 75 ft. per min. The floor 


-r 


ical. Enginee” 
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i The Morton hydraulically driven keyway cutter and slotting machine 


space required approximates 3 ft. wide by 
8 ft. long. 

Taper keyways in straight bores or 
straight keyways in taper bores are ob- 
tained without any special features for tilt- 
ing the work in this product of the Morton 
Manufacturing Company, Muskegon, Mich. 
It is regularly equipped with a rapid bind- 
ing attachment, auxiliary top plate, adjust- 
able centering jaws and special heavy-duty 

4 upper bar-backing support and post. It is 
|a multi-purpose tool and many slotting 
operations can be performed on it as well 
as general and production keyseating. 


| Heavy Duty 
. Portable Cords 


The wire and cable department of United 
States Rubber Company, New York, is 
introducing a new line of portable elec- 
trical cords featuring a heavy-duty Neo- 
prene rubber jacket to provide increased 
protection against abrasion and damage. 
The thickness of the jacket has been in- 
creased 30 to 60 per cent without increas- 
jing the overall diameter of the cord. This 
is made possible by use of Laytex insula- 


tion on the individual conductors within the 
cord. Laytex is applied by a dipping 
process which produces a thinner insula- 
tion with superior physical and electrical 
properties. 

The new cables will be distributed under 
the name U. S. Royal Master Cords. They 
will be made in sizes 10 to 18 with two, 
three or four conductors, with or without 
steel wire reinforcement. 

The cords are designed to withstand ex- 
treme flexing, constant movement and sur- 
face abuse. They are intended for use on 
portable tools and lamps, and other elec- 
trical equipment requiring a cord connec- 
tion, 


A 25-In. 
Engine Lathe 


The 25-in. LeBlond heavy-duty engine lathe 
is said to be the first of that size ever to 
be built with a totally enclosed automati- 
cally lubricated quick-change box. A prod- 
uct of the R. K. LeBlond Machine Tool 
Company, Cincinnati 8, Ohio, this lathe 
offers 16 spindle speeds ranging from 6.5 to 
400 r. p. m., or from 10 to 600 r. p.m. The 


The LeBlond 25-in. engine lathe has a totally enclosed quick-change box 
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geared headstock has high-speed gears 
hardened and ground, a one-piece apron 
with positive-jaw feed clutch and one-shot 
lubrication, a thrust-lock tailstock with the 
patented LeBlond worm and rack construc- 
tion, and flame-hardened and ground steel 
bed ways front and rear. 

The quick-change box is sealed in an oil- 
tight casting, and is lubricated automaticaly, 
requiring no operator attention. It has 
steel gears throughout. Sliding gears are 
mounted on splined shafts, and the quadrant 
gear is mounted on anti-friction bearings. 
Forty-eight feeds and threads may be set 
from the direct-reading plate on the box. 
An additional lever engages and disengages 
the leadscrew. 


High-Frame 
Forging Hammer 


Several new features have been added to 
the high-frame forging hammer manufac- 
tured by the Chambersburg Engineering 
Company, Chambersburg, Pa. Among these 
are an automatically lubricated power-sav- 
ing cylinder with a patented differential 


The Chambersburg Model L single high-frame 
forging hammer 


porting. Heat-treated, ground-face, alloy 
forged-steel dies were designed especially 
for this hammer to make work manipula- 
tion easier and to forge the tougher steels 
with fewer redressings. 

This model L hammer is equipped with 
induction-hardened piston rings. A self- 
seating rotary-type throttle valve is directly 
connected to the throttle control for greater 
air or steam efficiency. The weight of the 


“anvil has been increased. The anvil as- 


sembly, base cap, die and keys weigh fifteen 
times the reciprocating mass or total falling 
weight. 


507 


A. W. S. Meeting Program Lists 
Railroad Welding Papers 


THE tentative program for the American 
Welding Society’s annual meeting at the 
Hotel Sherman, Chicago, during the week 
of October 19, schedules a railroad session 
for Monday, October 20, and includes sub- 
jects of general interest to the railroads’ 
mechanical and engineering departments. 

The subjects to be covered at the railroad 
session are: Flame-Hardening Locomotive 
Brake and Spring Rigging Pins and Bush- 
ings by B. W. Covell, master welder, 
Northern Pacific: End Hardening of Rails 
and Open-Hearth Frogs by R. W. Torbert, 
Oxweld Railroad Service Company; New 
Developments in Railroad Maintenance-of- 
Way Work by C. A. Dailey, Air Reduction 
Sales Co.. and Problems in Resistance 
Welding Stainless Steel Railway Car 
Structures by J. Van den Beemt, welding 
engineer, The Budd Company. 

In addition to the papers dealing specific- 
ally with railroad welding the following 
papers of general interest will be among 
those presented during the five days of 
technical sessions: Directional Welding to 
Minimize or Eliminate Distortion in Weld- 
ments and Control Residual Stresses and 
Welded Fabrication on October 20; Weld- 
ing Locomotive-Type High Pressure Boil- 
ers, Development of Butt-Welded Joints in 
Pressure Vessels, Semi-Automatic Welding 
with Standard Manual Arc-Welding Equip- 
ment on October 21; Flash Welding of 
Structural Aluminum Alloys, Powder Cut- 
ting as a Production Tool, Fundamentals 
of Spot Welding of Steel Plate and the 
Development and Application of Quality 
Control Techniques to Resistance Welding 
Production on October 22; Factors Af- 
fecting Weldability of Carbon and Alloy 
Steels, Shape-Welding by the Submerged 
Welding Process and Stud Welding on 
October 23. 

The A. W. S. annual meeting is held in 
conjunction with the National Metal Ex- 
position at the International Amphitheatre, 
Chicago. The exposition, scheduled for a 
full week starting October 18, will include 
welding and cutting exhibits and demon- 
strations. 


Pennsylvania Opens X-Ray 
Laboratory at Altoona 


Tue Pennsylvania announced on July 29 
the opening of a new X-ray laboratory at 
Altoona, Pa., for examining for defects 
the structural metals used in locomotives, 
cars and rails. The laboratory building, 
constructed with solid concrete walls 18-in. 
thick to permit the use of 2,000,000-volt 
X-ray machines, includes a dark room in 
which the radiographs are developed and 


projection equipment for showing enlarged ` 


views of the X-ray photographs. 

A mobile 250,000-volt machine is now in 
operation and it is planned to install a 
permanent unit of 1,000,000-volt capacity. 
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The mobile equipment is for use both in 
the laboratory and in the adjacent con- 
struction and repairs shops. 


Equipment Depreciation Rates 


EQUIPMENT depreciation rates for the 
Texas & New Orleans prescribed by the 
Interstate Commerce Commission in a re- 
cent group of sub-orders in the general 
proceeding, Depreciation Rates for Equip- 
ment of Steam Railroad Companies, are: 
Steam locomotives—owned, 2.58 per cent, 
leased, 2.97 per cent; gasoline locomotive, 
5.46 per cent; Diesel locomotives, 3.96 per 
cent; freight-train cars—owned, 2.75 per 
cent, leased, 3.65 per cent; passenger-train 
cars—owned, 2.88 per cent, leased, 2.97 per 


cent (standard equipment) and 344 :: 
cent (light-weight equipment); x: 
equipment, 3.88 per cent; miscellane « 
equipment, 12.49 per cent. 


Equipment on Order 


Crass I railroads and private car + 
had 109,556 new freight cars on orie ~. 
July 1, according to the Associa ‘ 
American Railroads. Of the total, Cz’ 
roads and railroad-owned privately =- 
trolled refrigerator companies had 12 + 
new freight cars on order, compare. =~ 
39,437 on July 1, 1946. 

Cars on order by Class I roads on `: -° 
included 37,799 hopper cars, of whici: 1- 
were covered BA E S 6,697 gor. 


ONES a ae and Inquiries for New Equipment Placed Since the Clos: 
of the August Issue 
Locomotive ORDERS 
Road No. of locos Type of loco. Builder 
Delaware, Lackawanna & Western .. 31 -4,500-hp. Diesel-elec. pass. ...... Electro-Motive 
1? 4,500-hp. Diesel-elec. frt. ....... Electro-Motv: 
L 6! 3,000-hp. Diesel-elec. frt. ........ Electro-Motive 
ong Island o...n aa 2 600-hp. Diesel-elec. switch. ....Baldwin Les 
New York, Chicago & St. Louis 11° 2,000-hp. Diesel- Slee ass. ...... erican [ 
Union Pacific ..................... 54 L 500-hp. all-pur iesel-elec. . Fairbanks-M 
54  2,000-hp. heavy-du' pi Diesel-elec. . . Fairbanks- More x 
Freicgut-Car ORDERS 
Road No. of cars Type of car Builder 
Baltimore & Ohio .. ........... 1.5005  70-ton hopper uaaa. Pullman-Stazi- 
5008 70-ton covered hopper-type cement Greenville 
0005 50-ton hopper l...a a Bethlehem § 
Chesapeake & Ohio ............ 1.000? 70-ton covered hopper .......... American Cars 
Chicago & Eastern Illinois .. 200 50-ton welded box a.. uaaa. American Car 3 
Chicago & Illinois Midland. f 350 70-ton gondola aaa Pullman-Stari” 
Armour & Co. ....... On 40-ton refrigerator l...a General-Amert: 
007  40-ton refrigerator l...a... American Car $ 
Chicago, Milwaukee, St. Paul & Pacific 1,000 50-ton hopper... 0.2.0... eee Pressed Stee! © 
Elgin, Joliet & Eastern .....0.0..... F 50-ton box i nand ata MIRO Car 
HA an -ton droi end gondolas EES DEN Ralston Stee! { 
70-ton gondolas ................ Greenville $e 
Gulf, Mobile & Ohio .............. 50 70-ton covered hopper ....... „American Ca à: 
New York Central A ... 1,000 55-ton bux 22.6.0... 2... | Pullman-Stan 
New York, New Haven & Hartford. 1, ouo" 50-ton box 2... ee - Pullman-St. 
Northern States Power Co... ..... 70-ton triple hopper so a American C 
Peoples Gas, Light & Coke Co. ..... 1 Hopper -y ii urade nRa Ti eaea Pullman-Stani 
Reading: SE E E 1.000? = 80-ton box ... 0.0.0... eee American (at $ 
Tennessee Central ............0..... 100 $0-ton hopper ............... „American Uer `: 2 
Union Pacific soi Asterias 1,60010 S0-tonhox 2.0 anaana Pullman-S:a 
Union Tank Car Co. ...0.......... 2,000 10.000 gal. tank 2.2.20... American Uar i 
Wheeling & Lake Erie ............. 1,000% 70-ton hopper shoeneek sth dean. Ralston Steel t 
FREIGHT-CaR INQUIRIES 
Road No. of cars Type of car Burhicr 
Atlantic Coast Line ..0...0......... 1,000 Double-door box 
1,500 Single-door box ... 
500 High-side gondola 
100 Low-side gondola 
500 Hopper bottom coal .......... 
100 T E ete 
100 Pulpwood ... 
100 Phosphate rock 
100 Cement hopper 
E: 3 type. 


2 Total cost $391,000. 
3 Delivery to begin in December. 


Delivery scheduled to begin in April, 1948. 
All expected to be in service by April, 1948. 


4 Equipment expected to be completed by the end of 1947. 


5 Deliveries scheduled to begin in December. 


6 Approximate cost $3,800,000. 


Delivery will probably 
to be of welded construction and equipped with 


start in the second quarter of 1%% 
riction bearings. 


* Delivery scheduled to begin in first quarter of 1948. 


3 For delivery early in 1948. 
? Delivery scheduled for first quarter of 1948. 
© To be delivered in the first quarter of 1948. 
u To be delivered in December. 
oe 
NOTES :— 


Baltimore & Ohio.—The B. & O. has announced the purchase of 13 Mountain-type locomotive: es 


the Boston & Maine. 
of coal and 20,000 gal. of water. 


New York Central The New York Central has purchased 200 troop sleeping cars from 
The equipment will probably be transformed into baggage cars. 


Assets Administration, 


Each engine has a tractive force of 67,000 lb., a tender capacity vi -- 


the We 


al En La 
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M aa figures show how tough the Tough Guy really is — how, 
as a Chilled Car Wheel of today, he’s getting t@ygher as the service 
he’s in gets more and more rugged. 

Going round and round in one sense of the wordmeans staying 
round and round in another sense. And we at AMCCWprovide and 
enforce a code of wheel manufacturing practice that inchydes tests 
on each and every wheel for rotundity. Not only is a wheel’s ¥riginal 
rotundity assured by this 100% check, but more rigid testing for chill 
depth around the entire circumference of test wheels assures the 
maintenance of this rotundity. 

The AMCCW code must be fully followed by all member manu- 
facturers. The Tough Guy must fully live up to his name. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 

American Car & Foundry Co. * Canadian Car & Foundry Co. * Griffin Wheel Co. 

Marshall Car Wheel & Foundry Go. ° Maryland Car Wheel Co. * New York Car Wheel Co. 


Pullman-Standard Car Mfg. Co. * Southern Wheel (American Brake Shoe Co.) 
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For additional information, use postcard, pages 55-56 vp) 


1,093 flat, 9,725 refrigerator, 50 stock, 318 
miscellaneous freight cars and 46,952 box 
cars, including 43,118 plain and ventilated 
and 3,834 automobile box cars. Of the 
total number of new freight cars which 
Class I roads had on order on July 1, 
24,484 will be built in railroad shops and 
78,150 in outside shops. 

The Class I roads had 794 locomotives 
on order on July 1, compared with 615 on 
the same day in 1946. The former total 
included 24 steam, five electric and 765 
Diesel-electric locomotives, compared with 
86 steam, six electric and 523 Diesel- 
electrics a year ago. 

Class I roads installed 20,735 new freight 


Grorce H. Woopwarp, formerly man- 
ager of the aviation gas-turbine division of 
the Westinghouse Electric Corporation, has 
entered private practice as a consulting en- 
gineer to serve railway supply manufactur- 
ers in the development and introduction of 
new product lines. 


+ 


H. K. Porter Company.—Harold A. 
Hintz has been appointed Pacific Coast 
sales manager for the H. K. Porter Com- 
pany, with headquarters in Los Angeles, 
Calif., and J. F. Morley has been appointed 
district sales engineer, with headquarters in 
San Francisco, Calif. 


+ 


Lima Locomotive Works; GENERAL 
MACHINERY CORPORATION.—À plan to com- 
bine the activities of the Lima Locomotive 
Works, Inc., Lima, Ohio, and General 
Machinery Corporation, Hamilton, Ohio, 
has been authorized by the respective 
boards of directors and will be submitted 
to stockholders of each company for ap- 
proval at special meetings to be held on 
October 1, 1947, according to a joint 
announcement made by Samuel G. Allen 
and John E. Dixon, chairman of the board 
and president, respectively, of Lima Loco- 
motive Works, and George A. Rentschler, 
chairman of General Machinery Cor- 
poration. After the plan is made effective 
the company will be known as the Lima- 
Hamilton Corporation. The Lima Loco- 
motive Works has not heretofore con- 
structed Diesel locomotives, but it is con- 
templated that once the plan is approved 
by stockholders immediate steps will be 
taken to begin manufacture of Lima- 
Hamilton Diesel locomotives. The busi- 
ness of Lima Locomotive Works was 
established in 1869 at Lima, Ohio, and the 
origin of General Machinery Corporation 
dates back to 1845. The General Machin- 
ery Corporation, over a period of years, 
acquired the business of the Niles Tool 
Works Company; the Hooven, Owens, 
Rentschler Company, and the Hamilton 
Press and Machinery Company. In addi- 
tion to Diesel engines, General Machinery 
produces large presses for the automotive 
industry, and, in its Niles Tool Works 
Division, railroad and industrial machine 
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cars in service in the first half of 1947, of 
which 5,249 were installed in June. New 
freight cars put in service in the first six 
months of 1946 totaled 18,256. Those in- 
stalled in the 1947 period included 5,498 
hopper cars, of which 870 were covered 
hoppers; 1,860 gondolas, 1,276 refrigerator, 
454 flat, 500 stock, 100 miscellaneous 
freight cars and 11,047 box cars, including 
8,614 plain and ventilated and 2,433 auto- 
mobile box cars. 

The Class I roads also put 418 new loco- 
motives in service in the first six months 
of 1947, of which 63 were steam, one elec- 
tric and 354 Diesel-electric. New loco- 
motives installed in the same period last 


Supply Trade Notes 


tools. For the last three or four years it 
has been at work on a new development 
—a free-piston gas generator turbine 
which, as a prime mover, has application 
to locomotives, ships and stationary power 
plants. 

It is contemplated that Mr. Allen will 
be chairman of the board of the Lima- 
Hamilton Corp., and George A. Rentschler 
will become chairman of the executive 
committee. John E. Dixon, now president 
of Lima, will remain in that position. 


+ 


Vapor Car HEATING COMPANY.—George 
M. Egart has been appointed sales engi- 
neer of the Vapor Car Heating Company, 
at Chicago. 

+ 


WaAvuKESHA Motor Company.—Charles 
E. Nelson, Jr., director of purchases and 
production planning for the Waukesha 
Motor Company, has been appointed also 
to the newly created position of assistant to 
the president. 

Charles E. Nelson, Jr., joined the Wau- 


Charles E. Nelson, Jr. 


kesha Motor organization in 1929, where he 
first worked in the financial department. 
He was subsequently appointed secretary 
and treasurer of the Faegol Truck & Motor 
Coach Co. of Oakland, Calif., which, in 
1933, became a subsidiary of the Waukesha 


year totaled 180, of which 56 were steam 
and 124 Diesel-electric. 

The Class I roads retired 25,918 freight 
cars in 1947. As of July 1, 1946, there 
were 29,021 cars retired. 


Shop Construction 


The New York, Chicago & St. Louis 
has awarded a contract to E. J. Benes & 
Co., Cleveland, Ohio, for the construction 
of Diesel-electric locomotive servicing ía- 
cilities at East Seventy-fifth street in 
Cleveland. The project will cost approxi- 
mately $375,000. 


Motor Company. Returning to the paren 
company in 1934, Mr. Nelson was appointe: 
factory production manager and in June. 
1936, director of purchases and production 
planning. 

d { 

AMERICAN WELDING & MANUFACTURING 
Co.—Frank J. Shanaberg, formerly sale 
promotion manager has been appointed 25 
eastern district sales manager of New 
England, eastern New York and Pennsyl- 
vania and Washington, D. C. 

The eastern district offices of this com- | 
pany have been removed from 500 Fifth 
avenue, New York, to 1060 Broad street 
Newark 2, N. J. | 

+ | 

Arr Repuction Saes Company—The 
Air Reduction Sales Company has opened 
new acetylene plant in Dayton, Ohio, wt 
R. K. Haygood as plant superintendent. 

eo 


ALLEGHENY LupLUM STEEL Corro- 
TION.—E. B. Cleborne, vice-president ani 
a director of the Allegheny Ludlum Ste! 
Corporation, has been elected executiv 
vice-president. 

+ 

Arex RarLway Propucts CoMPANY— 
Robert J. Drewniak has been appoint: 
assistant to the president, and Norman F. 
Woods, assistant to the vice-president © 
the Apex Railway Products Company, * 
Chicago. Mr. Drewniak was formerly d- 
trict sales division manager of the A. 0. 
Smith Corporation, Milwaukee, Wis. Ht 
was born at Milwaukee and received h 
higher education at Marquette Universit: 
Mr. Woods, who was born in Chicas’ 
holds a degree in mechanical engineer 
from Marquette University. Prior to & 
listing in the U. S. Navy Air Corps ” 
1942, he was a production engineer wW} 
General Motors Corporation. 

+ 

ALLIs-CHALMERS MANUFACTURING CoM 
PANY.—R. C. Allen, whose promotion ' 
manager and chief engineer, turbo-powe’ 
development department, of the Allis 
Chalmers Manufacturing Company at We" 
Allis, Wis., was reported in the Aug 
issue, was born at Hartford, Conn., 0° 
July 16, 1889. He began his engineerin? 
career with Pratt & Whitney, Hartford . 
He later served 514 years with the Tern 


ee ee — 
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New Revenue 


from 


streamlined scheduling 


Modern steam locomotives are pow- 
erful, fast, and capable of keeping heavy 
payloads moving at high speed over dif- 
ficult terrain. But, they cannot produce 
revenue when they are lying in the yards 


awaiting re-assignment. 


Get the high monthly mileage for 


which your modern steam locomotive 
was designed. A series of availability 
studies followed up by revisions in 
scheduling will pay quick returns. It 


will prove conclusively that the mod- 


“ern steam locomotive is, and will con- 


tinue to be, a potent factor in econom- 


ical railroading. 


LIMA 


‘TCOMOTIVE WORKS 


INCORPORATEO 


LIMA LOCOMOTIVE WORKS 4€ INCORPORATED, LIMA, OHIO 


2 
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Steam Turbine Company, Hartford—the 
last three years as assistant chief engi- 
neer, and then joined the Westinghouse 


R. C. Allen 


Electric & Manufacturing Co., East Pitts- 
burgh, Pa. He served at East Pittsburgh 
for 16 years—the last five as manager of 
large turbine engineering. Subsequently he 
was manager of engineering of the A. O. 
Smith Corporation, Milwaukee, Wis., and 
chief engineer of the Murray Iron Works 
Company, Burlington, Iowa. He became 
associated with Allis-Chalmers in July, 
1936, as manager and chief engineer of the 
steam turbine department. 

W. A. Yost, Jr., whose appointment as 
manager of the steam turbine department 
of Allis-Chalmers, at West Allis, Wis., 
was reported in the August issue, was born 
in North Carolina. He is a graduate of 
North Carolina State College (1927). He 
began his business career in 1927 with the 


W. A. Yost, Jr. 


Elliott Company, at Jeannette, Pa. In 
1943 he joined Allis-Chalmers as manager 
of the marine division of the steam tur- 
bine division. Mr. Yost has been identified 
with the turbine section of the National 
Electrical Manufacturers Association since 
its inception. 


+ 


GLOBE STEEL Tures CompaAny.—Joln F. 
Scott has been appointed chemical and 
metallurgical sales representative for the 
New York district office of the Globe Steel 
Tubes Company. 


510 


Fairsanks, Morse & Co.—Onni Lina- 
fors, design engineer in the electrical di- 
vision of Fairbanks, Morse & Co., at Beloit, 
Wis., has been appointed chief electrical 
engineer of the company’s plant at Frec- 
port, Ill. 

+ 

HASKELLITE MANUFACTURING CORPORA- 
TION.—The Haskellite Manufacturing Cor- 
poration, Grand Rapids, Mich., the pro- 
ducer of Plymetl, has acquired a new plant 
for $1,200,000 from the War Assets Corpor- 
ation as an addition to its present facilities 
at Grand Rapids. The structure is an air- 
conditioned windowless building containing 
230,000 sq. ft. of floor space. 

eo 

AMERICAN CHAIN & Caste Co.—E. B. 
Brant has been appointed district sales 
manager of the Page steel and wire divi- 
sion of the American Chain & Cable Co., 
to succeed Fred H. Jones, who has retired 
because of ill health. Mr. Brant, who has 
been with the Page steel and wire divi- 
sion in Detroit, Mich., will now make his 
headquarters at the Pittsburgh, Pa., office. 


STERLING ENGINE CompAny.—James B. 
Porteus has been elected to the board and 
named president of the Sterling Engine 
Company of Buffalo, N. Y., to succeed 
Additon F. Vars, who has resigned. Mr. 


James B. Porteus 


Vars, who has been elected chairman of 
the board of directors, will be on leave of 
absence until November 1, when he will 
assume his new duties. 
+ 

Batpwin Locomotive Works. — J. F. 
Kirkland has been appointed Pacific Coast 
district manager of the Baldwin Locomotive 
Works, with headquarters at San Fran- 
cisco, Calif., succeeding W. F. Boyle. 
Frank B. Powers, assistant to vice-presi- 
dent-operations of the Eddystone division, 
has been given complete responsibility for 
all engineering activities of that division. 

+ 

ALL-STATE WELDING ALLOYS COMPANY. 
—Richard T. Spear has been appointed 
regional sales manager of the All-State 
Welding Alloys Company, covering eastern 
Pennsylvania, south New Jersey, Virginia, 
West Virginia, Delaware, Maryland and 
the District of Columbia. Mr. Spear was 
formerly associated with the Pan-American 
World Airways. 


CARNEGIE-ILLINOIS STEEL (CORPORATION 
—G. A. Price, whose appointment as head 
of the consolidated sales organization oj 


G. A. Price 


the Carnegie-Illinois Steel Corporation (a 
subsidiary of the United States Steel Cor- 
poration) in the Chicago area was reportes 
in the August issue, was born in Chicago 
and was educated at Northwestern Univer- 
sity. He entered the service of Carnegie ` 
Illinois nearly 28 years ago, and since 192 
has served in various sales capacities 
In 1939 he was named head of the Chicago 
district sales organzation, which will b 
replaced by the new consolidated sals 
organization under his direction. 

E. W. Backes, whose appointment ¿i 
Chicago area railroad industries sales man- 
ager of Carnegie-IIlinois was reported ir 
the August issue, was born in New York 


E. W. Backes 


and educated at the Pennsylvania Militay 
College and at Yale University. He entert- 
the service of Carnegie-I]linois in 1940, a> 
was appointed assistant manager of s 
for railroad materials on January 1, 1 
Previously he had served in sales enginee’ 
ing in the railroad material and comme 
cial forgings division of the Chcago ge- 
eral sales organization. 
+ 
Cummins Enoine Company.—The i! 
lowing four new personnel assignme:ts 
have been made in the distribution divis! 
of the Cummins Engine Company, Colum- 
bus, Ind.: S. J. Coffey, formerly manas‘' 
of the Cummins Diesel Sales Corporation 
of Illinois, has been appointed manager ¢! 
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TYPE 


The Franklin System of Steam Distribution, 
Type B — with poppet valves, rotary drive, and 
continuous-contour cams — will be applied to 
the new 4-6-4 locomotives recently ordered by 
the Chesapeake & Ohio from the Baldwin 


Locomotive Works. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK e CHICAGO e MONTREAL 


STEAM DISTRIBUTION SYSTEM ° BOOSTER ° RADIAL BUFFER * COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS * DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS ° CAR CONNECTION 
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Newsworthy Items for Those Concerned with | 
industrial Cleaning and Related Problems. 


September, 1947 


NEW CLEANING IDEAS 
For Further Details Write Magnus 


Utility Cleaning Machine for Small Parts— 

he Magnus Aja-Dip Jr—is idea! for use with 
Magnus 755 in removing grease and car- 
bonized oil from small parts Can be used 
with alkaline and other types of cleaners as 
well. e No 117 


Dangerous Hand Cleaners are Costing 
You Plenty! If your personnel is using harsh, 
gritty hand cleaners, it will pay you to study 


Magnus Bulletin 51—"The Care and Clean- 
ing of Hands and Arms” 


Write for a copy 
and see what a sale hand cleaner can do to 
cut time losses. e No. 118 


Having Any Trouble with Fuel Oil Sludge? 
Clogged screens? Carbonized burner tips? 
Poor combustion control? Magnus Clerex 
stops sludge formation in the heaviest oils. 
All you need 1s a few drops per gallon! 

e No. 119 


Clean u, your Shop Machines with 
Magnusol. You don't have to dismantle. 
Just spray on the usual 1-8 Magnusol- 
kerosene mixture, let soak and pressure rinse 
with water You get completely clean 
machines. without harm to any parts or 
painted surtaces. No 120 


Try Magnus 755 on 
Those Stubborn Bull Rings 


Whenever you have to clean a badly 
carbonized bull ring, remember that 
Magnus 755 was specifically designed 
for the removal of stubborn carbon de- 
posits. This neutral emulsion-solvent 
cleaner was originally developed for the 
Army Air Forces to solve the wartime 
problem of removing the really tough 
carbonized oil deposits met with in the 
parts of combat plane engines. Since the 
war it has been universally successful 
on all types of carbonized deposits. 

On bull rings, the working solution is 
made up of eight parts Magnus 755, 
covered with a water seal of two parts 
to prevent loss of volatile ingredients. 
Cleaning temperature is 150°F. Rings 
are soaked for 12-18 hours in this solu- 
tion, then pressure rinsed with water. 
Light brushing may be required in a few 
rare cases to remove residual deposits, 
but ordinarily hand work is not necessary. 

In a Magnus Aja-Dip Cleaning Ma- 
chine, where dynamic agitation is pro- 
vided, bull rings can be cleaned in 
Magnus 755 in a few hours. 


Cuts Diesel Parts 
Cleaning Time by 75% 


Magnus 755, in this Magnus Aja-Dip 
Cleaning Machine, does a better clean- 
ing job in two hours on liners than an 
ordinary solvent in a still tank used to do 
in 18! Heads which formerly took 24- 
30 hours are cleaned by this Magnus 
combination in four! On the average, 
parts are now cleaned and ready for 


reinstallation in about one-fourth the 
time formerly required. Not only are 
they cleaned faster and better, but hand 
work has been practically eliminated. 

There is no more effective cleaner for 
carbonized oil deposits than Magnus 755. 
And the range of capacity in Magnus 
Aja-Dip Machines makes it possible to 
meet any required volume of parts called 
for in your shop. 


Magnusol Simplifies 
Air Filter Cleaning 


Just dip any type of air filter in a 1 
to 6 Magnusol-kerosene mixture. Then 
drain, rinse with water under pressure 
or with a steam gun. After drying, filters 
are ready for re-oiling without any fur- 
ther treatment. Safe, sure and speedy, 
the Magnusol method insures efficient 
filtering action at all times. 


Magnus Chemical Co., 77 South Ave., Gar- 
wood, N. J. In Canada—Magnus Chemicals, 
Ltd., 4040 Rue Masson, Montreal 36, Que. 
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regions; Byron A. Duling, formerly man- 
ager of the Cleveland regional office, has 
been appointed manager of engine distribu- 
tion, with headquarters at Columbus; Ray- 
mond Boll, formerly a member of the sales 
department, has been appointed assistant 
manager of the Cleveland region, with 
headquarters in Cleveland, Ohio, and W. C, 
Phillips, formerly sales engineer, has been 
appointed assistant manager of the south- 
eastern region, with headquarters at Colum- 
bus. 
+ 

M. E. Kuıne & Co—Mason E. Kline 
has announced the formation of M. E. 
Kline & Co., at 625 Market street, San 
Francisco, Calif. He resigned recently as 
vice-president and general sales manager 
of the Union Lumber Company. The new 
company will make wholesale distribution 
of railroad and industrial forest products, 
with special emphasis on lumber, timbers, 
ties, poles, and piling. 


AMERICAN CAR & Founpry Co.—Lloj¢ 
H. Mulbarger has been appointed sales 
engineer for the American Car & Foundry 
Co., with headquarters in New York. 
L. B. Chapman, formerly with the marine 
division of A. C. F., has been appointed 
assistant manager of the valve division 
with headquarters in the New York sale: 
office. H. P. Ackerman, formerly assistant 
manager of sales promotion in the easter 
states, has been appointed general sale 
representative of the valve division. 


Lloyd H. Mulbarger 


Lloyd H. Mulbarger began his caret! 
in transportation in 1926 as an apprentice 
with the New York, Chicago & St. Lou's 
at Lima, Ohio. In 1929 he was transferre 
to Cleveland, Ohio, as a car draftsmar 
in the engineering department. Two years 
later he was transferred to the Advisory 


. Mechanical Committee of the Chesapeake 


& Ohio, the Erie, the Nickel Plate, ani 
the Pere Marquette, on which committe 
he served as leading draftsman, assistart 
chief draftsman and later chief draftsman. 
e 

MINNEAPOLIS - HONEYWELL REGULATOR 
Company.—K. W. Schick, formerly sales 
manager of the railway division of the 
Minneapolis - Honeywell Regulator Com- 
pany, has been appointed southwest rë 
gional manager, with headquarters 4! 
Dallas, Tex. M. R. Eastin succeeds Mr. 
Schick. 

Maurice R. Eastin, formerly eastern zone 
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~ A working 
— model of 
this boiler 


with Security Circulators 


showing water circulation 
¢ ¢ will be in operation at 


the American Arch Exhibit 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK ¢« CHICAGO 
SECURITY CIRCULATOR DIVISION 
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Inner-Seal 
keeps out dirt 
ond dampness 
— keeps heot 
or cold inorout. 


Inner-Seal 
makes doors 
ond hatches 
water ond 
weather tight; 
protects corgo 
ond interiors, 


Inner-Seol 
protects 
agoinst tem- 
perature ond 
pressure vori- 
ations; reduces 
noise for pas- 
senger comfort, 


Inner-Seal 
eliminates rat- 
tles; assures 
safe transport 
of perishables. 


Inner-Seal 
insures dust- 
free, weather- 
proof, comfort- 
able interiors. 


INNER-SEAL 


WEATHER STRIPPING 


the ideal insulating seal 
for railway car installations 


Bridgeport Inner-Seal, the ideal in- 
sulating seal, effectively and economi- 
cally protects against weather, moisture 
and dirt. Its unique design and rugged 
construction make it, at the same time, 
the strongest and most flexible 
weather stripping for industrial appli- 
cations. Live sponge rubber that makes 
a tight, contour-conforming seal is 
molded, for life, onto tough spring 
wire to provide unequalled flexibility 
for fitting sharp corners and compound 
curves. Inner-Seal has been proved by 
years of use in aircraft, railway cars, 
trucks, busses, ships and commercial 
refrigerators. 

Inner-Seal is manufactured in * 
many standard sizes and colors TOUGH STEEL 
for immediate delivery,or may be SPRING WIRE 
specially designed to meetunusu- MOLDED INTO 


al applications. Write for com- LIVE SPONGE 
plete information and samples. RUBBER 


BRIDGEPORT 1, 
Est. 1837 


THE HOLDEN CO. LTD. 


MONTREAL, TORONTO, WINNIPEG, VANCOUVER 
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manager for the railway controls division 
of Minneapolis-Honeywell, has been ap- 
pointed sales manager of the railway divi- 
sion. (A photograph and sketch of Mr. 
Eastin’s career appeared on page 504 oi 
the September, 1946, Railway Mechanical 
Engineer.) 
+ 


WHITING CORPORATION. — George P. 
Fisher, director of personnel of the Whit- 
ing Corporation, Harvey, Ill, has been 
elected also a vice-president of the com- 
pany. A. J. Grindle, manager of the foun- 
dry equipment department, has been elect- 
ed vice-president in charge of foundry 
equipment sales. 


Obituary 


E. C. ZIMMERMAN, chief engineer of 
the Q & C Co., died on July 27. He was 
58 years old. 


+ 


CRAWFORD NEAL KIRKPATRICK, chairman 
of the board of the Landis Machine Com- 
pany, Waynesboro, Pa., died at his home in 
Waynesboro on July 28 at the age of 57. 


+ 


P. P. BARTHELEMY, consultant and serv- 
ice engineer of the Miller Waste Mills, Inc, 
Winona, Minn., and the Nash-Finch Com- 
pany, Minneapolis, Minn., since his retire- 
ment in January, 1946, as master car build- 
er of the Great Northern, at St. Paul, 
Minn., died in that city on July 28. Mr. 
Barthelemy was born in Benton county, 
Minn. He received his higher education at 


P. P. Barthelemy 


the University of Minnesota, and enterel 
railroad service as a mechanic in the shops 
of the Great Northern at St. Cloud, Minn. 
He advanced successively through the posi- 
tions of air brake foreman and assistant car 
foreman at St. Cloud and car foreman àt 
Spokane, Wash. From 1915 to 1917 he 
was employed on car valuation work. I 
1917 he became assistant general car forè- 
man at Great Falls, Mont.; in 1919 general 
car foreman at St. Paul; in 1923 assistant 
master car builder at St. Paul, and on De- 
cember 1, 1937, master car builder. Mr. 
Barthelemy was an active member of the 
Lubrication committee of the Mechanical 
Division of the Association of Americal 
Railroads while he was still master caf 
builder of the Great Northern, and also 
served on the Lubrication committee of the 
Car Department Officers Association. 
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\ SEAS 
(GENERA OTORS 
LOCO OTIVES 


BEATTY Guillotine 
Shear in capacities up to 
300 ton. 


Bar ng PTR 


WHEN SEARCHING F : 
OR 22 
PRODUCTION IMPROVEMENTS: A 


BEATTY No. 11-B heavy 
duty punch for production 
tooling and use with 
BEATTY. Spacing Table. 

; HE LIMITATIONS 


MACHINES 


14 Toggle 
Beam Punch for structural 
steel fabrication. 


BEATTY No. 


BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 


g% 
: ANTAGE 


MERES A BETTER 
WAN XO DO Wt 


BEATTY 250-ton gap type 
press for forming, bend- 
ing, flanging, pressing. 


À 
n 


C NEISSON 


MFG. COMPANY 
HAMMOND, INDIANA 


BEATTY 


For additional information, use postcard, pages 55-56 


513 (Adv. 84) 


Rarer A. Corey, president of the Corley 
Company, died on August 14, at his home 
in Mountain Lakes, N. J., after a long 
illness. Mr. Corley, who was born in Mont- 
real, Que., in 1884, came to the United 


Ralph A. Corley 


States as a young man. He became associ- 
ated with the Canadian-Fairbanks Company 
in 1909 and, in 1911, joined the Michigan 
Wheel Company. He formed the firm o 
Young, Corley & Dolan in 1915 and the 
Corley-DeWolf Company in 1919, shortly 
after which the latter became the Corley 
Company. Mr. Corley was president of the 
company for the 26 years of its existence. 


+ 


Joun R. Hortom, mechanical expert in 
the Chicago office of the Westinghouse 
Air Brake Company, died at his home i 
Chicago on July 21. Before joining West- 
inghouse in 1923 Mr. Holtom had bèn 
a locomotive engineer for the Michigan 
Central. 


+ 


Harry M. Evans, former vice-president 


` of the Franklin Railway Supply Compan. 


New York, died at his home in Lyons 
N. Y., on August 2. Mr. Evans, who was 
76 years old, joined the Franklin Company 
in 1908 and was with the firm until his 
retirement on January 1, 1946. 


Personal Mention 


General 


Š 


O. A. GARBER, chief mechanical office’ 
of the Missouri Pacific at St. Louis, Mo- 
has retired. Mr. Garber was bom # 
Springfield, Ill., on October 15, 1874, aní 
entered railroad service in 1891 as ? 
machinist apprentice on the Wabash êt 
Springfield. In 1901 he became erecting 
and enginehouse foreman of the Baltimore 
& Ohio at Lorain, Ohio. Two years later 
he went with the Illinois Central as erect 
ing and enginehouse foreman at Paducah. 
Ky. In 1909 he became general foreman 
at Mounds, Ill, whence he was trans 
ferred to Paducah. In 1912 he was af 
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. « . Esso Railroad Fuels and Lubricants have established 
performance and protection records on America’s leading 
railroads. Developed in the great Esso Laboratories, often 
in advance of railroad requirements, these fine products 
are made to work with dependability and economy. 


Railroad Lubricants and Fuels 
Elizabeth, N. J. Charleston, W. Va. New Orleans, La. SOLD IN THE 18 STATES INDICATED 
Baltimore, Md. Charlotte, N. C. Little Rock, Ark. 
Richmond, Va. Columbia, S. C. Memphis, Tenn. 


Philadelphia, Pa. 


Boston, Mass. — New York, N. Y. 
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You can brush away the cobwebs 
from idle rolling stock in a matter 
of minutes, but maintenance en- 
gineers know that the ravages of 
rust and corrosion eat up time 
and money as well as metal. 

SPECIFY THE ORIGINAL 

AND ONLY NO-RUST 

Every exposed ferrous metal 
working part on an idle locomo- 
tive is prey to rust. Easily applied 
NO-RUST gives safe, sure, low- 
cost protection for as long as the 
equipment is idle. 

You'll cut maintenance costs 
and lengthen the life not only of 
your rolling stock, but of all the 
thousands of items of ferrous 
metal in the shop, in warehouses, 
in section houses, in yards, and 
on station platforms all up and 
down the line with NO-RUST... 
the shop-proved rust preventive. 
Order your supply today! 

We specialize in railroad protective 
finishes; GRAPAK front end paint . . . oil 


stain and car sealer . . . VERNIX floor 
hardener . . . freight car primer and finish. 


1205L- PAINT 


AND OIL CORPORATION 


MINNEAPOLIS 13, MINNESOTA 
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pointed master mechanic at East St. Louis, 
Ill. In 1918 Mr. Garber was transferred 
to Waterloo, Iowa, and later to Memphis, 
Tenn. In March, 1925, he was appointed 
mechanical superintendent of the Missouri 
Pacific, with headquarters at St. Louis; in 
September, 1926, assistant chief mechanical 


O. A. Garber 


officer, and one month later chief mechani- 
cal officer. 

A biography of Mr. Garber was pub- 
lished in the January, 1945, Railway 
Mechanical Engineer, page 6. 


J. E. Brown, superintendent of motive 
power of the St. Louis Southwestern, with 
headquarters at Pine Bluff, Ark., has re- 
tired after 46 years of service with the 
railroad. Mr. Brown was born at Andover, 
Ill., on November 26, 1877. He began his 
railroad career with the Kansas City 
Southern in 1900. In 1901 he joined the 
Cotton Belt as chief draftsman at Pine 
Bluff. In 1916 he was appointed mechani- 
cal engineer. In 1918 he entered military 
service, returning to the position of 
mechanical engineer at Pine Bluff at the 
end of the war. In 1923 he was appointed 
assistant superintendent of motive power, 
and in 1943 superintendent of motive 
power. 


L. R. Curisty, superintendent of the 
car department of the Missouri Pacific, 
at St. Louis, Mo., has been appointed chief 
mechanical officer with headquarters at 
St. Louis. Mr. Christy was born at Water 
Valley, Miss., on December 19, 1894, and 
entered railway service on the Illinois 
Central as a car repairer apprentice at 
Water Valley. In April, 1912, he was 
appointed car repairer, and later served as 
air-brake repairer, car inspector, chief 
clerk, and traveling master car-builder in- 
spector. On June 9, 1916, he went with 
the Southern Pacific at Tucson, Ariz., as 
M. C. B. clerk. He worked alternately in 
various capacities in the mechanical de- 
partment at Tucson and attended the Uni- 
versity of Arizona until January 31, 1922. 
Mr. Christy returned to the Illinois Cen- 
tral on February 3, 1922, as an air-brake 
foreman at Memphis, Tenn., later becom- 
ing rebuilding car foreman. On March 1, 
1924, he entered the service of the Missouri 
Pacific as assistant general car inspector 
and a short time later was appointed 
general car inspector. On February 16, 
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RAILROAD 


EQUIPMENT 
FUGIR - DISIGRNRS  mamuractuates | 
ALL CouIPmENT roe mita alane | 


Built by specialists in railroad equipment for 33 

years, MAHR forges, torches, furnaces, burners, 
| blowers, valves and similar equipment are de- 
| pendable, safe, efficient and economical. 


| 
| 
Í 
| 


MAHR NO. 19 VACUUM TYPE RIVET HEATER 


Portable, compressed air, oil-fired rivet forge. Heats 300 
to 400 %" x 3° rivets or 65 Ibs. of small parts per hour. 
Rugged and dependable. 

Completely safe. Vacuum type burners require no 
pressure on fuel tonk or fuel line. If forge overturns, valve 
in tank filler cap closes . . . prevents oil from flowing ovt. 

When compressed air (80-100 Ibs.) is connected, oil 
is drawn from tank to burner, mixed with air, atomized 
and sprayed into combustion chamber. Lights easy... 
burns steady ... creates intense heat. 

Stationary unit (Model No. 17) also available. | 


MAHR LOCOMOTIVE FIRE LIGHTER | 


Provides better fire bed faster, with far less trouble thon 
old methods. Extra long nozzle supplies very hot, we! 
flame directed downward, spreading over wide areo. Wet 
flame soaks coal with hot oil for quick, hot fire, with 
little or no smoke. ==.) 

Positively safe. No pressure on tank. Oil drawn from 
tank by vacuum created by compressed air. No danger 
of bursting oil hose or exploding tank. Uses kerosene, 
distillate or low grade fuel oil. Steam coil provided through 
tank to pre-heat oil in cold weather. > 


These versatile annealing furnaces are adaptable to mony 
heat treating processes such as carburizing, drawing" | 
tempering, hardening, normalizing, spheroidizing of? 
stress relieving. Economical gas or oil burners give ¢® 
curate, uniform temperatures. Heat over and vader ches! 
for faster heat penetration. Rugged construction . . . 4 | 


MAHR CAR BOTTOM ANNEALING FURNACE | 


pendable service ... low maintenance. Temperature rong® 
up to 1800°F. Made in sizes to meet your requirements. 


WRITE for Bulletins on 
MAHR RIVET HEATERS °» FORGES >° TORCHES 
FURNACES ¢ BURNERS « BLOWERS 
VALVES « TIRE HEATERS « FIRE LIGHTERS 


MAHER MANUFACTURING CO. 
DIVISION OF DIAMOND IRON WORKS, INC 
1700 2nd St. N., MINNEAPOLIS, MINN. 
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Rubber- „cushioned Draft 
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wheel-flange pres 
1 maintenance costs 


CONSIDER THESE ADVANTAGES 


CONTINUOUS PROTECTION for locomo- 
tives, cars, passengers and ladings is 
another benefit from National Rubber- 
cushioned Draft Gears. That’s because 
they are relatively slow acting under slowly 
applied loads, yet provide greatly increased 
cushioning ability under shock or impact. 


SOFTER, SAFER RIDING builds passenger 
good will, reduces damage to ladings. You 
get this smoothness with National Rubber- 
cushioned Draft Gears because they show no 
tendency to creep solid—yet are continu- 
ously responsive to the high tractive force 
of modern diesel and electric locomotives. 


. ask our representatives to give you details on how 
National Rubber-cushioned Draft Gears bring smoother 
riding, less maintenance and increased protection. 


Ask for Rof. . 


Type M-385 for extremely heavy 
diesel and electric freight 
locomotives. 


NATIONAL MALLEABLE AND STEEL CASTINGS CO. 


CLEVELAND, OHIO 


Type M-380 for heavy diesel Type M-350-A for diesel 


passenger tocomotives_. 


Type M-375 for diesel 
switching locomotives. 


passenger locomotives and diesel 
and electric freight locomotives. 
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ADVANTAGES OF 
WING REVOLVING 
UNIT HEATERS 


1. Makes workers feel 


comfortable, live and | 


invigorated — more 
productive. 


. Reaches over and 
ground obstructions 


and into ovut-of-the- | 


way corners. 


. Moving discharge 
heats up plant quickly 
on cold mornings. 


. Reduces absenteeism 
due to colds resulting 
from drafts, chills or 
overheating. 


. Is an excellent cooling 
system in summer with 


steam off and fans on. | 


UNIT HEATERS 


insure complete 


HEAT COVERAGE 


OT just another unit heater, 

the WING REVOLVING 
HEATER is unique in that it does 
what no other heater can do—its 
slowly revolving outlets gently dis- 
tribute the heat continuously in a 
constantly changing direction. It 
reaches over, around and under 
obstructions and into out of the 
way corners. WING REVOLVING 
HEATERS are in many of the 
country’s leading railroad shops. 


L.J. Wing Mfp.Co. 


52 SEVENTH AV&., NEW YORK 11 


FACTORIES: 


NEWARK, N. J. MONTREAL, CAN. 


FIND OUT HOW 


MOLINE 


SPECIALLY DESIGNED 
MACHINE TOOLS 


MOLINE TOOL CO. 


£515 (Adv. 88) 


can cut production costs 
at the 


MACHINE TOOL SHOW 


in Chicago - Booth No. 128 


Moline, Illinois 


For additional information, use postcard, pages 55-56 


1926, he was appointed master car builder 
of the Gulf Coast Lines and the Interna- 
tional-Great Northern, with headquarters 


L. R. Christy 


at Houston, Tex., and on February 28, 
1941, superintendent of the car department 
of the Missouri Pacific lines. 


A. T. MILLer, whose appointment as 
superintendent motive power of the Atlanta 
& West Point, the Western of Alabama, 
the Georgia and the Atlanta Joint Termi- 
nals, with headquarters at Atlanta, Ga. 
as reported in the August issue, was born 
at Louisville, Ky., on November 5, 1889. 
He served in various minor jobs in’ the 
shops and roundhouses and as timekeeper 
and accountant with the Chicago, Rock 
Island & Pacific, the Atchison, Topeka & 
Santa Fe and the Southern Pacific. In 


A. T. Miller 


August, 1914, Mr. Miller went with the 
Atlanta & West Point, the Western of 
Alabama and the Georgia. From Novem- 
ber, 1927, to January 1, 1938, he was as- 
sistant to superintendent motive power and 
from 1932 to 1937, he was also general 
storekeeper. Mr. Miller was appointed 
master mechanic on January 1, 1938, and on 
November 12, 1943, he became assistant 
superintendent motive power. 


W. F. Kascat, master mechanic of the 
Colorado & Southern (part of the Burling- 
ton System) at Denver, Colo., has been 
appointed superintendent of motive power 
with headquarters at Denver. Mr. Kascal 
was born on October 20, 1901, and entered 
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{oun punishing 


This switch engine has a tough 
job making up freight and pas- 
senger trains under many and 
varying conditions. Shopping 
time for maintenance and main- 
tenance costs must be kept to 
a minimum. 


RELIANCE LOCOMOTIVE HY-CROME 
SPRING WASHERS are made to 
specifications for the various 
bolted assembled points to help 
reduce shopping time and lower 
costs. They automatically com- 


pensate for looseness resulting 
from wear, keeping bolts under 
the proper calibrated tension 
and bolted assemblies stay 
tighter longer. 


write for Reliance Motive Power 
Folder and learn how Locomo- 
tive Hy-Crome Spring Washers 
can help solve your fastening 
problems at more than fifty 
points on locomotives and fol- 
ling stock. 


Mont yet bolted parts s 
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POUNDING, 
BANGING, 
JAMMING 
OF HEAVY 
WHEEL 
LOADS 
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stay tight! 


o 
j ‘ AWtatreg LOCOMOTIVE HY-CROME 


RELIANCE DIVISION 
Offices and plant: MASSILLON, OHIO 


EATON 


Enlac Officac: Naw York « Cleveland « Detroit e Chicaao « St. Lovis * San Francisco » Montrea 


AUTOMATIC STOCK PUSH-UP 
if HACK SAW MACHINES 


Capacities: 
No. 6A: ó” x 6° 
No. 9A: 10° x 10° 


Feed, Measure, Cut-Off -AUTOMATICALLY 


These automatic stock push-up hack saw machines are not new. MARVEL built 
the first practical bar feed hack saw machines, over 30 years ago. The 
sound, proven, basic principle of these machines has never changed—but they 
have been constantly improved and refined. Today they are still the leaders— 
the most practical, fastest, most accurate, most productive cutting hack saw 
machines built. No matter what your cut-off work, let us recommend the MARVEL 
saw that will give you true economy, speed and accuracy at an attractive price. 


Write for Catalog 


ARMSTRONG-BLUM MFG. CO. 


"The Hack Saw People'’ 
5700 Bloomingdale Ave. Chicago 39. U.S.A. 


OPERATING EASE... 


WITH 


COFFING 


SAFETY-PULL HOISTS 


Pulling Locomotive Piston 


Check these features that give 
longer hoist life, greater ease of operation — Sturdy, simple pawl 
@ Hooks of drop forged heat @ Each model pre-tested to construction insures 


t d l 10 I è 
reated stee 0% overload safe easy operation. 
@ Reversible handle permits @Coffing exclusive dual 

operation in any position ratchet and pawl assembly 


© "Safety Load” handle— for maximum safety 


bends before other parts @Nine models in capacities 
will break from ¥% to 15 tons 


Write for Bulletin RL-3 


COFFING HOIST CO. 


DANVILLE + ILLINOIS 
RATCHET LEVER HOISTS * LOAD BINDERS » SPUR GEAR HOISTS + ELECTRIC HOISTS + DIFFERENTIAL HOISTS TROLLEYS 
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the service of the Burlington in 1922 as a 
machinist, at Brookfield, Mo. In 1927 he 
was appointed enginehouse foreman and 


W. F. Kascal 


served at various points until July 1, 1939, 
when he became general foreman, at Lin- 
coln, Neb. On April 27, 1943, Mr. Kascal 
was appointed master mechanic of the C. & 
S., at Denver, the position he held at the 
time of his recent promotion. 

Diesel 

E. Wricut has been appointed Diesel 
locomotive inspector of the New York Cen- 
tral System, with headquarters at New 
York. 

J. G. Hunt has been appointed general 
Diesel instructor of the New York Central 
System, with headquarters at New York. 

Sipney Baccorr has been appointed 
Diesel locomotive inspector of the New 
York Central System, with headquarters at 
New York. 

M. Suiritta has been appointed Diesel 
locomotive inspector of the New York Cen- 
tral System, with headquarters at New 
York. 

J. E. Bokan has been appointed Diesel 
locomotive inspector of the New York Cen- 
tral System, with headquarters at New 
York. 

W. E. Vercan, supervisor of air brakes 
of the Missouri-Kansas-Texas at Denison, 
Tex., has been appointed superintendent of 
air equipment and Diesel operations, with 
headquarters in Denison. 

A. J. RITTER has been appointed Diesel 
locomotive inspector of the New York Cen- 
tral System, with headquarters at New 
York. 

J. J. Keatic has been appointed Diesel 
instructor of the New York Central Sys- 
tem, with headquarters at New York. 

H. G. Norton has been appointed Diesel 
locomotive inspector of the New York Cen- 
tral System, with headquarters at New 
York. 

J. W. Everitt has been appointed Diesel 
locomotive inspector of the New York Cen- 
tral System, with headquarters at New 
York. 


Electrical 


W. H. CHapMAN, whose appointment as 
chief electrical engineer of the Chicago & 
North Western, at Chicago, was reported 
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ARE YOU 
BEING THROWN 
FOR A LOSS 


by accidents and maintenance costs? 
APEX SAFETY SWITCH ENGINE FOOTBOARDS 
+ REDUCE ACCIDENTS 


@ REQUIRE NO MAINTENANCE 


First open work metal foot- 
board approved by A. A. R. 
Only footboard whose I. C. C. 
and A. A. R. approval was 
based on a 3-year test in 
actual service. 


APEX Tri-Lok steel foot- 
These new APEX Tri-Lok footboards, in use on any rie eTe gis 
more than 300 Diesels and steam switchers, are hakak 2 
the safest footboards made. Their 85% open i 
construction prevents accumulation of snow, ice, 
grease, and dirt. Easily installed, they require 
absolutely no maintenance, and last the lifetime 
of the locomotive. 


WRITE US FOR DETAILS 


RAILWAY PRODUCTS CO. 


332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 


September, 1947 For additional information, use postcard, pages 55-56 


Motor-operated 
Bench Positioner 
Model IP 
capacity 100 Ibs 


Better Your 
PROFIT 
Position 

with a better 

WELDING 
Position 


When you position the work for 

downhand eet with a Ransome 

Positioner, you gain these advantages: 

© Production increases up to 50%. 

© Labor savings up to one-half. 

© Better quality work, with smoother, 
stronger welds. 

@ Reduction in welding rod waste 5% 
to 7%. 

@ Reduction in crane service and acci- 
dent hazards. 

No matter what railroad equipment 
you wish to position, Ransome can 
furnish equipment to handle it. Send 
for Bulletin 210B. 


RA c 


Model 400 Positioner — capacity 20 tons 


Industrial Division 


MACHINERY COMPANY 
Dunellen, N. J. 
Subsidiary of 


WORTHINGTON 


Pump and Machinery 
Corporation 


Ransome Positioners and Turning Rolls... 
Capacities 100 Lbs. to 75 Tons 


517 (Adv. 92) 


in the August issue, was born at Lyland, 
England, on August 26, 1886. He was 
educated at the Salford Royal Technical 
School, Salford, England, and held a num- 
ber of positions in England after graduat- 
ing. In 1910 he came to the United States 
and served successively with the Common- 
wealth Edison Company, Chicago, and the 
Chicago Bell Telephone Company. Mr. 


W. H. Chapman 


Chapman entered railway service in 1911 
as an electrician in the employ of the North 
Western at Chicago. 
pointed to chief electrician, with head- 
quarters at Clinton, Iowa, in 1916, elec- 
trical inspector, with headquarters at Chi- 
cago; in 1927 assistant electrical engineer, 
and in January, 1945, electrical engineer. 


Car Department 


F. J. Hrers, foreman light repair yard, | 


Seaboard Air Line, at Portsmouth, Va., 
has been appointed assistant superintendent 
car department, with headquarters at 
Portsmouth. 


H. S. Marsa, general car inspector of 
the Missouri Pacific at St. Louis, Mo., has 
been appointed assistant superintendent of 
the car department, with headquarters at 
St. Louis. 


W. C. Baker, SR., general car foreman 
of the Seaboard Air Line at Tampa, Fla., 
has been appointed assistant superintendent 
car department, with headquarters at 
Tampa. 

T. C. PERKINS, general foreman car de- 
partment of the Central of Georgia at 
Macon, Ga., has been appointed super- 
intendent car department, with headquarters 
at Savannah, Ga. Mr. Perkins entered the 
service of the Central of Georgia on March 
13, 1929, as A.A.R. clerk at Industry, Ga. 
He became assistant car shop foreman at 
Columbus, Ga., on September 1, 1932, and 
general foreman car department at Macon 
on May 1, 1938. 


Cuartes H. EIrtet, has been appointed 
general foreman passenger car repairs of 
the Central of Georgia, with headquarters 
at Savannah, Ga., Mr. Eitel’s entire serv- 
ice with the Central of Georgia has been 
at Savannah, where he was first employed 
as a clerk in the accounting department in 
October, 1911. One month later he was 
transferred to the mechanical department as 
apprentice draftsman. He became a drafts- 
man in April, 1917; was appointed chief 
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In 1914 he was ap- ! 


RECLAIM THEM 


WITH THE... 


scrap heap because journals 
are badly scored or burned. 
Many can be renewed to man- 
ufacturers’ specifications by 
the new Bingham Sleeving 
Process. Saves thousands 
of dollars in motive power 
maintenance by prolonging 
crankshaft life. Let us send 
you the details. 


For prices and literature, write 
today to Department RME-1 


paxton 


DIESEL ENGINEERING COMPANY 
Omaha 5, Nebraska 


æ Pat. Applied For 


@ You no longer need to com- 
mit all crankshafts to the 
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© Adhering agent in 
RPM Compounded Motor 
Oil keeps oil film on all 
parts after engine stops, 
even on cylinder walls. 


@ Rustproofing compounds 
prevent moisture that 
condenses on cooling 
parts from contacting 
metal. 


: 


®© No rust is formed 
to scrape off when 
engine starts, and 
Cause excessive Wear. 


@ Constant lubricant film 
provides adequate and 
instant lubrication when 
engine starts. 


This actual photograph shows 
how one HIGH-QUALITY 
MOTOR OIL "peeled" off al- 
most all of this test strip of 
steel when it was placed in 
corrosive - moisture conditions 
similar to those in a cooling 
engine. The oil concentrated 
at one spot and the unpro- 
tected surface quickly rusted. 


RPM COMPOUNDED MO- 
TOR OIL kept this strip bright 
and shiny, completely sealed 
against rusting, when it was 
exposed to the same condi- 
tions. "RPM" compounds 
keep a constant rust-proofing 
lubricant film on engine parts 
at all times, whether they are 
idle or moving. 


| How RPM Motor Oil Rust-Proofs As It Lubricates 


Rusting, caused by corrosive moisture, is the 
greatest source of wear in automotive engines 
(85%, according to some engineers). It can be 
controlled by using RPM Compounded Motor Oil. 


Additional compounding for "RPM," perfected by 
Standard of California scientists, provides a 
rust-proofing lubricant film on internal en- 
gine surfaces. The heaviest moisture conden- 
sation in idle or cold-running engines will not 
cut through it. 


Other compounds in RPM Motor Oil give it ad- 
herent qualities so the film stays on parts at 
all times. They also loosen and remove gum 
and lacquer, lubricate hot spots, resist sludge 
formation, bearing corrosion and stop foaming. 


Trademark “RPM” Reg. U. S. Pat. Off. 


September, 1947 


For additional information and the name of your nearest Distributor, write Standard of California, 225 Bush 
Street, San Francisco 20, Calif.; The California Oil Company, 30 Rockefeller Plaza, New York 20, N. Y.; The 
California Company, 17th and Stout Streets, Denver 1, Colo.; Standard Oil Company of Texas, El Paso, Texas. 


For additional information, use postcard, pages 55-56 


FOR EVERY NEED A STANDARD OF CALIFORNIA Jos-provep propuct 


93 


Fabricators and Car Builders agree 
that material handling time is the 
chief factor in the economics of 
Production, 

The Thomas Automatic Spacing 
Machine is the solution to the han- 
dling problem. In addition it elimi- 
nates the need for marking and 
assures proper spacing of rivet holes 
in limitless number of pieces. Thus 
costs are substantially reduced and 
production speeded. 


Write for Bulletin 306 


PITTSBURGH, 23, PA. 


Boosts Baking Output 100% in 
Electric Motor Repair Shops 


lao = Se 


You can lick the 
electric motor short- 
age with this fast, effi- 
cient oven for drying 

and baking jobs. 

Many shops report 

100% increase in 
production with 

DESPATCH Ovens for 
coil, stator and arma- 
ture baking. 

Insure yourself against bak- 
ing failures with DESPATCH’s 
uniform heat circulation and positive 
fresh air intake. (Improves working con- 
ditions, too . . . exhausts fumes outside). 
Forced convection heat with ample ven- 
tilation prevents varnish from “cooking,” 
peeling or cracking ... gives speedy re- 
moval of moisture and volatile vapors. 
Automatic temperature control and high 
velocity airflow guarantee high quality 
baking. 

For DIESEL-ELECTRIC armatures and 
motors a DESPATCH Oven does a thor- 


ough job faster. Handles up to five times 
as many heavy trafic motors as older 
equipment. Economical to operate . 
easy to load and unload .. . safe (Factory 
Mutual approved). 


DESPATCH OVEN COMPANY 


Minneapolis Office: 619 S. E. 8th St. 
Chicago Office: 221 N. LaSalle St. 


Offices in All Principal Cities 


DESPATCH 


à OVEN COMPANY Å 


WRITE TODAY 
for information 
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draftsman on September 1, 1937; engineer 
of tests on April 1, 1938, and superintend- 
ent car department on May 1, 1944. 


O. H. Crark, assistant superintedent of 
the car department of the Missouri Pacific 
at St. Louis, Mo., has been appointed 
superintendent of the car department, with 
headquarters at St. Louis. 


Master Mechanics and 
Road Foremen 


R. Frank Harri, master mechanic of 
the Southern at Charleston, S. C., has re- 
tired after more than 38 years of service. 


J. Homer STALLINGS, general foreman 
of the Southern at Alexandria, Va., has 
been appointed master mechanic at Charles- 
ton, S. C. 


Obituary 


H. C. ArGastT, superintendent of the St. 
Louis Refrigerator Car Company, and 
superintendent of the car department of 
the Manufacturers Railway Company and 
the St. Louis & O’Fallon, at St. Louis, 
Mo., died in that city on July 9. 

Mr. Argast was born at St. Louis on 
January 16, 1891. He entered the service 
of the American Car & Foundry Co. in 
1910, as a piece-work checker in the fin- 
ishing shop. In September, 1913, he joined 
the American Refrigerator Transit Com- 
pany as a Clerk in the mechanical depart- 
ment. He was released from armed forces 
on July 22, 1919, returned to the American 
Refrigerator Transit Company in his for- 
mer capacity, and was promoted to chief 
clerk of the mechanical department on 
September 1, the same year. He entered 


H. C. Argast 


the service of the St. Louis Refrigerator 
Car Company on October 16, 1922, 3 
chief clerk in the mechanical department, 
and was promoted to superintendent 0n 
November 6, 1925. On January 16, 1937, 
he was appointed superintendent of the 
car department of the Manufacturers and 
of the St. Louis & O'Fallon, assuming 
these duties in addition to his duties 2 
superintendent of the St. Louis Refrigerator 
Car Company. Mr. Argast was a member 
of the Car Department Officers’ Associa- 
tion, one of the prime movers in the re 
organization of the Car Department Asso- 
ciation of St. Louis in 1937, and a life 
member of the Mechanical division of the 
Association of American Railroads. 
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“SAFE GRIP” LADDERS 
THE WINE AND HANDHOLDS 


Lackawanna’s 300 
ew All-Welded 

opp er Cars Are ! 

Yiodern As [heir 


UNIT TRUCKS.. 


Delaware, Lackawanna & Western Railroa 
was one of the early group of great A 
railroads to specify Unit, now rank 
close to the top of the list in numbe 


of Unit Trucks in service or on order 


* For more details see August Ry. anical Engineer (P. 408) 
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cutting ability and convenience of operation . .. 


THE CINCINNATI MILLING MACHINE CO. 


MILLING MACHINES e BROACHING MACHINES ° 
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combined as never before in a milling machine 


CINCINNATI 


You can scarcely visualize the combination of 
tremendous cutting capacity and easy, con- 
venient operation until you see these new CIN- 
CINNATI Millers in action. Following are some of 
the features of the new CINCINNATI Dual Power 
Dial Type Milling Machine. 


1) Up to 50 hp drive. The caption for the picture 
below translates this amount of horsepower 
into cutting capacity. 

2) Dynapoise Overarm increases cutability of 
the machine. 

3) 100 to 1 speed range... 14 to 1400 rpm. 


4) 240 to l feed range... % to 60 inches per 
minute. 


CINCINNATI 9, 


CINCINNATI Plain 
Dual Power Dial Type 
Milling Machine. 


agp vew CINCINNATI SO Yp 


iil DH 
llh 


CINCINNATI 
Vertical Dual 
Power Dial Type 
Milling Machine, 


pul PONER 


5) Fully automatic table cycles, with rapid 
traverse of 150 inches per minute. 


6)Single lever selection of speeds and feeds, 
by power. 


Details of all features and their benefits as well 
as complete specifications will be sent on 
request. Ask for catalog M-1569. 


A CINCINNATI No, 5 Dual 
Power Plain Dial Type in action, 
taking a heavy down-milling cut 
in SAE 3145 steel. The cutter is 4” 


diameter, has 8 teeth, negative wis 
rake. [> 
SPOOG E E aces oe 219 rpm Ya 
Feeds i i25.d50 14%)” per minute 


Dimension of cut...2x1%4” deep 


CUTTER SHARPENING MACHINES 
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1947 Mechanical 
Meetings 


Wiru a total attendance of over 2,000 railroad men 
at the Coordinated Mechanical Association meeting in 
Chicago, September 15 to 18, inclusive; with all five 
of the associations offering more constructive programs 
of individual addresses and committee reports than any 
they have presented before; and in view of the notably 
comprehensive exhibition of railway mechanical equip- 
ment, devices and materials which surpassed in educa- 
tional value any such exhibit previously held in the 
Middle West, it is difficult to understand how any ad- 
verse criticism of the convention could be justified. 
Great care was exercised in advance to avoid duplication 
of subjects presented before the respective associations 
and certain subjects such as safety and personnel train- 
ing of general interest to all departments were ably 
covered in joint sessions. 

In spite of the care with which the various meeting 
programs were coordinated, however, the objection has 
been advanced by a number of ranking railway officers 
in attendance at the Chicago meeting that it was in 
reality a five-ring circus and that no one pair of eyes 
or ears could cover the entire proceedings, or listen 
to all the reports in which one man might conceivably 
be interested. Take, for example, railway mechanical 
officers from the rank of master mechanic and up, who 
in many instances are responsible for both locomotive 
and car details, also road performance, fuel economy, 
air brake operation, etc., how will they decide which 
association meeting to attend? If they sit in with the 
fuel and traveling engineers they may miss a subject of 
keen interest to them which is scheduled for discussion 
by one of the other groups, such as the locomotive men, 
car men, air brake supervisors, or boiler makers? 

Another problem associated with the holding of joint 
mechanical association meetings during the same week 
in Chicago is the fact that, if all the higher general 
officers and particularly local supervisors attend these 
meetings who really should be present and participate in 
them, the number of supervisors left on the job to run 
their respective railroads would be pretty largely de- 
pleted. The answer to this particular problem, while 
not 100 per cent satisfactory, is, of course, for individual 
railroads to send as many supervisors as can be spared 
from each department to the convention one year and a 
different group the next. 


Paliway Mechanical Engineer 
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It is not the purpose of this editorial to suggest any 
change in the fundamental plan of Coordinated Mechan- 
ical Association annual meetings, which has the general 
approval of the A. A. R. Mechanical Division for a 
number of entirely valid reasons. In the first place. 
holding the annual meetings of all five associations at 


the same time and place, instead of spreading them all 


over the landscape, saves travel time and expense for 
both railway and railway supply men. Then there is 
the important consideration that, without the large at- 
tendance of railway supervisors assured by the co- 
ordinated meetings, it would be impossible to present 
anything like the representative exhibition of car and 
locomotive devices and materials which was held at 
Chicago during the third week of September. 

Every effort was made by the executive committees 
of the several mechanical associations to plan the pro- 
gram in such a way that the holding of sessions on the 
same subjects concurrently would be eliminated but, as 
it worked out, it was not possible to achieve the ideal 
coordinated program. The answer seems to be for the 
general officers of the railroads to recognize and appre- 
ciate that these meetings are a source of inestimable 
value as a means of educating supervisory staff members 
and that they should select from the advance programs 
the reports and addresses in which they are vitally 
interested, then make sure that sufficient men from each 
road are assigned to attend the meetings so that every 
important subject is covered by a staff member who will 
be in position to return to his job and disseminate the 
information to his fellow workers. 

The fact that members of the editorial staff of the 
Railway Mechanical Engineer were available so that 
each of the five association meetings were covered by a 
different editor makes it possible for this publication to 
present in this, and subsequent, issues most of the 
reports and discussions presented at the Chicago con- 
vention. This year the caliber of the technical material 
presented was of the highest order and the reports and 
discussions are of such value that they merit the keenest 
analysis by railway men, whether they were privileged 
to be at Chicago or were numbered among that larger 
group who will have to judge the value by reading 
about it. 
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Joint Sessions of the Coordinated 


J. W. Barriger 


Purine the four-day meeting of the Coordinated Me- 
chanical Associations at the Hotel Sherman, Chicago, two 
joint sessions were held, one on Monday, September 15, 
which was in the nature of an opening session and the 
other on the afternoon of Wednesday, September 17. On 
Monday, S. O. Rentschler, president of the Locomotive 
Maintenance Officers’ Association and general manager 
of the Elgin, Joliet and Eastern, introduced J. W. Bar- 
riger, president of the Monon, as the principal speaker. 
Mr. Barriger discussed railway motive power in its 
relation to future operation. Excerpts from his address 
appear below. 

The general theme of the joint session on Wednesday, 
September 17 was directed to the problems of personnel 


Mechanical 


Associations 


Super-power for the railroads of 
the future discussed opening day 
and later session took up the prob- 
lems of personnel training and 
the organization of safety work 


and safety. As in previous years, one or more of the 
associations have contributed to this session by including 
in their programs, reports or addresses on such general 
subjects as personnel that are of interest to the members 
of all the Associations. This year three such reports 
were included in the joint session program, one on the 
training of personnel, one on the organization of safety 
work and one on the specific subject of the training of 
engine crews for Diesel-electric locomotives. The first 
two of these reports were part of the program of the 
Locomotive Maintenance Officers’ Association and the 
latter was a part of the program of the Railway Fuel 
and Traveling Engineers’ Association. These reports 
appear here in abstract. 


Super-Power for Super-Railroads 


From the outset, railway operating economies 
have primarily been the end product of moving 
heavier trains faster and the possibilities 
for achieving further economies are unlimited 


By J. W. Barriger 


President, Chicago, Indianapolis & Louisville 


Tractive force is the basis of railway service and hence is the 
source of railway revenue. 
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It is therefore the product which 
railways manufacture. The factor establishes locomotive operation 


as the fundamental element in rail transportation. It follows that 
the nature and detail of a railway plant are determined by the 
limitations and requirements and opportunities of the locomotives 


Rallway Mechanical Engineer 
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which use it. Improvements in standards of service and efficiency 
stem largely from management's unrelenting demands for con- 
tinued development of the locomotive to haul longer trains faster 
and at lower unit costs. ... 

The development of the locomotive is the gage of railroad 
progress, but the reverse side of the coin is the fact that any 
inadequacies in service or excesses in unit costs suggest deficiencies 
in motive power standards of efficiency or utilization. The same 
forces which spur progress in steam locomotive design and con- 
struction also produce attempts to short circuit it and seek com- 
pletely new sources of motive power. The revolutionary progress 
of the electrical industry in the early decades of this century 
stimulated immediate interest in the possibilities which this type 
of energy might possess to release the railroads from some of 
the familiar handicaps of the steam locomotive. 


Electric Traction 


Electric traction permits the highest possible standards of loco- 
motive operation. The barrier to its immediate universal use was 
the high capital cost which restricted installation of the originally 
required electric power distribution system to super density lines, 
or ones with tunnel or terminal or suburban passenger problems, 
and these entail but a tiny fraction of the railway network. Un- 
til the progress of science permits electric power to be trans- 
mitted from central stations without wires and cables, the only 
means of providing electric railway traction without costly 
overhead or third-rail transmission systems is to have the source 
of electric power made an integral part of the electric locomotive, 
just as the boiler is of the steam type. This not only dispenses 
with the need of electric power distributing facilities but makes 
the electric locomotive as flexible as its steam counterpart. ... 

The switcher provided the Diesel engine with its first intro- 
duction to freight service and the rail car to passenger work. 
Most switching requires low horsepower but high tractive force 
and ability to accelerate rapidly at low speeds. The Diesel engine, 
with the direct-current generator and motor, have ideal character- 
istics to meet these requirements. Moreover many switching 
assignments are “around the clock” on a 24-hr. continuous basis. 
Steam switchers usually lose the equivalent of one shift of the 
three for servicing, and are forced to take time out during the 
other two for refilling the water tank. Diesel switchers can run 
continually with only about one 8-hr. shift lost per month for 
routine servicing and repairs. An average of 7 gal. of fuel oil 
will be consumed per hour by a 1,000-hp switcher, in ordinary 
work, This totals 168 gal. per day. Several days’ supply is 
carried in the fuel storage tanks under the locomotive and these 
can be filled, if necessary, from tank trucks sent out from the 
enginehouse to meet the switcher on the job. This high avail- 
ability, and low fuel consumption in comparison with steam, due 
to elimination of standby losses and reduced servicing and repair 
costs, give the Diesel a great advantage in ordinary terminal and 
yard work. One Diesel can perform the work of two or more 
steam switchers and unit costs per hour represent a substantial 
saving over that possible with steam service. For a time there 
was the additional benefit resulting from one-man operation of 
the Diesel which needs no helper, but the railroads later agreed 
to assign a second man on switchers weighing 90,000 Ib. or more, 
hence the popularity of the 44-ton unit for light work. 


The Diesel started in passenger service propelling small rail 


motor cars and provided surplus power sufficient to haul no more 
than one or, at the most, two light trailers. Trains of this char- 
acter were very useful on light traffic branch lines. In 1934-35 
the Burlington and the Union Pacific designed trains which were 
planned to utilize the highest available capacity Diesel engine 
suitable for transportation purposes to propel trains of specially- 
designed cars built of high-tensile alloy metals. The Diesel en- 
gines were placed in a power car which became an integral part 
of the train. These new trains were sensationally successful and 
within a very few years created a widespread demand for service 
of that character. 

The resultant development of Diesel motive power led to the 
development Diesel locomotives which were no longer a mere 
power-car portion of an articulated train, but were completely 
flexible units that could be used wherever desired. The rapid 
development of this type of power soon permitted locomotives of 
1,800 hp. capacity to be built which utilized two 900-hp. engines 
in a single cab. Two or more of these units could be coupled 
for multiple operation controlled from the forward one. 
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It is significant to observe that the first Diesel-electric road 
locomotive was Canadian National’s No. 9000, built in 1928. It 
comprised two cabs each equipped with 1,330-hp. Beardmore 
Diesels which gave 2,660 hp. for the complete locomotive. The 
progenitor of C.N. 9000, which is “the daddy” of all road Diesels, 
was the late Sir Henry Thornton, and Diesel motive power on the 
National during his regime could well be pointed to as proof of 
the general outline of the foregoing remarks about the early 
history of this type of locomotive. 

Diesel locomotive development has followed that of the steam 
locomotive and can be gaged by horsepower output. As fast 
as it progressed to higher ranges, new and more important 
assignments opened up for it. Diesel motive power is now 
available in such a variety of types and capacities that a Diesel 
locomotive can now be secured which will perform most assign- 
ments better and more economically than steam power. 


Further Improvement Sure 


The spectacular progress of Diesel locomotive development 
and its economic superiority over the reciprocating steam loco- 
motive should not however make anyone indifferent or com- 
plaisant towards those of its characteristics which are not wholly 
satisfactory or are under-developed. The great manufacturers 
of these machines are striving for improvement of their products 
and are aided in their efforts by the experience and cooperation 
of the railroads. It is reasonable to expect that the rate of 
progress of Diesel locomotive development over the next decade 
will equal or surpass that of the last one. 

At the present time 6,000-hp. Diesel locomotives are approxi- 
mately 200 ft. long and require the support of 16 axles, all 
motor driven, if the consist is four 1,500-hp. cabs, or 18 axles, 
of which 12 are motorized and 6 idlers, if the pattern is three 
2,000-hp. cabs. I venture the opinion that ten years hence, or 
possibly much sooner, Diesel locomotives of increased power 
output will not exceed 125 ft. in length and will consist of a 
single articulated unit. 

The present small-diameter driving wheels, directly geared to 
a single traction motor mounted in swivel trucks, are more akin 
to car than to locomotive design. In a Diesel locomotive of the 
character suggested, two large motors will turn each set of 
driving wheels and their torque will be transmitted through the 
quill form of spring-cushioned drive to the spokes of large- 
diameter wheels, journaled in the locomotive frame, thereby 
following the present practice of all electric locomotives. 


Only 400 Hp. Per Axle 


locomotives now transmit as high as 1,000-1,250 hp. 
per axle. Diesel locomotives do not transmit more than 400 hp. 
per axle. While recognizing that this difference underlies the 
high initial starting tractive force of the Diesel, this in itself 
becomes of no practical value when it exceeds the capacity of 
the drawbars of the cars in the train to transmit it. Diesels 
have such an inherently large starting tractive force that some 
of it can be sacrificed if need be to reduce locomotive length 
and remove all time limitation on slow-speed operation with 
high drawbar pull. As the length of Diesels is compressed and 
their overall weight per horsepower reduced, the power trans- 
mission per axle will approximate that of steam locomotives. 

Every four years the railroads spend the equivalent of their 
original investment in steam locomotives in repairs to them 
and the gross annual expenses of owning and operating steam 
locomotives represent about 75 per cent of the original cost of 
these machines. It is obvious from such basic considerations 
that an important capital investment is justified to obtain the 
economies that follow Dieselization. 

Steam engines were first used to pump water out of coal 
mines, and in both England and America railroads were built 
to haul coal before any were used for the commercial transporta- 
tion of freight and passengers. When to these historic factors 
is added the development of the coal industry into the principal 
trafic base of the railways of the United States, it is clearly 
apparent that recent advances in locomotive technology placing 
new locomotives on liquid instead of solid fuels would develop 
some important strains and dislocations except for economic 
events which produced more than offsetting demands for coal. 

However, it is important for many reasons for railways to 
return to coal for fuel. It now seems unlikely that any railroads 
except those so closely linked to the coal industry as the 


Steam 
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Nortolk & Western, Chesapeake Ohio, Virginian, and Clinchfield 
will ever again order any substantial numbers of reciprocating 
steam locomotives. I believe that the coal-burning gas-turbine 
locomotive will be successfully developed as a prime moyer to 
turn the generator of self-contained electric locomotives. of near 
future years. 


Coal Hydrogenation Suggested 


It may be, however, that a quicker recovery of the position 
of coal as locomotive fuel can be effected by hydrogenation of 
it into a Diesel oil. Great progress has been made in this 
direction and now that the problem of providing sufficient 
petroleum for the nation’s liquid fuel requirements is becoming 
acute, railroads may soon be able to have their Diesel locomotives 
and burn a liquid fuel in them that has been produced from coal 
instead of petroleum. 

One must never forget that when Rudolph Diesel made his 
great invention, he was really searching for a device to burn 
coal in an internal-combustion engine. He expected to use 


liquid fuel in its elementary stages of development, but intended 
to perfect the device for injection of solid fuel in powdered form. 
His untimely death and subsequent developments in the petroleum 
industry removed the pressure and incentives to achieve Diesel's 
full ambition—but the time seems ripe to do it soon. Certainly 
the problems of solid-fuel injection and disposal of the waste 
products should not be beyond the possibility of solution by the 
resourcefulness and talent and scientific ingenuity of engineers. 

From the very outset, railway operating economies have pri- 
marily been the end product of moving heavier trains faster. 
This resulted from massing greater and greater aggregate quanti- 
ties of horsepower on each train. That has been the route of rail- 
way progress in the past. The achievements in locomotive develop- 
ment from 1829 through this present day do not exhaust the 
possibilities of the improvement of the “iron horse” but instead 
lay a broad foundation for its assuredly rapid and continued 
improvement. 

Super-power and super-railroads will provide the formula 
for permanent success! 


Training Understudies and Promoting Supervisors 


There is no good reason why there should not be a definite 
program for selecting and training understudies for super- 
visory jobs except that it requires effort and costs money 


There seems to be no good reason why the locomotive depart- 
ment of American Railroads should not have a definite program 
for selecting and training understudies and promoting supervisors, 
other than it requires effort and slight additional expense. While 
any kind of worthwhile training usually costs money, it is also true 
that any money’ spent wisely in a practical and comprehensive 
program can be justified and will pay big dividends. As far as 


H. J. Schulthess, 
Chairman 


effort is concerned, nothing worth while is accomplished without it. 
Failure to inaugurate a practical program because of the slight 
additional expense that may be involved more often than not is 
false economy. 


Training Understudies 


The purpose of, and necessity for, selecting and training 
understudies should be to build up continually a reserve of well- 
qualified supervisors for the future and to raise continually the 
standard of supervision. These objectives cannot be attained by 
hit-or-miss methods but only through a well-planned and executed 
program. 

Whose responsibility is it to see that a well-planned program is 
placed in operation and continually followed up? First, it should 
be the responsibility of the head of the Locomotive Department in 
planning an effective program, in seeing that it is placed in opera- 
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‘understudies to higher supervisory positions. 


tion, and in continually following it up. Second, each supervisor 
should be made responsible for selecting and training an under- 
study, providing of course that he has a suitable man under his 
jurisdiction to train. 

Each supervisor should know more intimately than anyone els 
the men under his immediate supervision. It naturally follows 
that he should therefore be in a better position than anyone else 
to select the best possible candidate for an understudy, if he has 
been properly instructed in the mechanics of selecting one. 

It should also be the responsibility of the head of the locomo- 
tive department to see that all supervisors under his jurisdiction 
are furnished with sufficient information to enable them to 
properly select understudies. It is recommended that such 
information include a rating chart to aid a supervisor in making 
a selection. A sample rating chart which may be used in sè- 
lecting an understudy who has not yet been promoted to a supet- 
visory position is shown as Fig. 1. By filling out this rating 
chart on two or more candidates, it will enable a supervisor to 
compare one with another and to determine which of the candi- 
dates ranks highest in connection with the leadership char- 
acteristics listed. 

Understudies may be divided into two categories—those who 
have not yet been promoted to supervisory positions, and thost 
presently in supervisory positions who may be considered for 
The rating shart 
shown as Fig. 2 should-be used with the rating chart show 
as Fig. 1 when selecting as an understudy a man who i 
already a supervisor. 

Before making a final selection of an understudy, it is im- 
portant that a supervisor seek the advice and approval of his 
superior, and others concerned, regarding the man he propos 
to select. 

After an understudy has been selected, the supervisor should 
do everything he can to train him for the position he is under- 
studying. He should give him the benefit of his knowledge and 
experience. He should teach him sources of information. He 
should counsel and advise him. He should encourage him to 
read and study, from whatever source, the things that will bè 
helpful to him. If the understudy has certain undesirable char- 
acteristics that may be a handicap to him or characteristics 
which the supervisor feels can be improved, he should discuss 
them with the understudy in a friendly and tactful manner. No 
greater compliment may be paid a supervisor in his work than to 
have said of him, “He is a trainer of men.” 


I Engines’ 
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An understudy should be trained so that he will have a 
thorough knowledge of the methods and procedure of the work 
coming under the jurisdiction of the position he is understudying. 
He should become thoroughly acquainted with controlling labor 
agreements and be instructed on the interpretations thereof. He 
should be taught the fundamentals of cost accounting and the pro- 
cedures required to be followed in order that the distributions 
reach the Accounting Department in the best manner possible. 
He should by all means be safety-minded and have a good 
safety record. He should be courteous to subordinates as well 
as to superiors, and he should also be friendly at least to a degree 
that will obtain cooperation and understanding from others. 

Any supervisor who strives to be a real teacher and trainer 
will find that he is also contributing much to his own further 
development. It has happened that a supervisor has lost out on 
a further promotion because he did not have an understudy trained 
to take his place. 

The responsibility rests with the head of the locomotive depart- 
ment in further training all supervisors in his department. This 
in turn indirectly but vitally affects the training of understudies, 
particularly those who have not yet been promoted to supervisory 
positions. No supervisor can teach an understudy about things 


Rating chart used by a supervisor in 
selecting an understudy who has not 
been promoted to a supervisory position. 


Ratings*® 


Friendliness 
Self-confiden ce | 
Reaction to criticism 


Unselfishness 
Industriousness 
Following instructions . 


Making suggestions ... 
Control of temper 
Sense of hurnor 
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* RATING KEY: A—Excellent; B—Above average; C—Average; 
D—Below average; E—Poor. Five rating columns are provided so 
that from one to f e men may be rated on this sheet and for ease 
in making comparisons. A code symbol may be placed at the top 
of each rating column to identify the man or men rated. This chart 
should be used together with the one shown as Fig. 2 when a man 
or men being considered for selection are already supervisors. 


Fig. 1 


beyond his own knowledge. Along this line, the head of the 
locomotive department can be very helpful to supervisors under 
his jurisdiction by keeping them informed in connection with 
current developments in his department, etc. This can be accom- 
plished, at least in part, by a monthly or semimonthly letter from 
the head of the locomotive department to all supervisors. These 
letters should be short—generally, not over one or two pages. 
They would also afford an opportunity to pass on one or more 
pertinent thoughts in each letter, informative, educational, or 
instructive, to all supervisors at the same time. Such letters 
would be of help to supervisors in several ways. They would 
help to promote a closer relationship between the head of the 
department and all supervisors. They would stimulate thinking. 
They would be of help in bringing about still better coordina- 
tion and cooperation, and in supervisors working more closely as 
a team. They would help each supervisor to realize more fully 
that he is a part of management. Every supervisor ts management 
to the employes under his jurisdiction, and the more he knows 
about what is going on and the technique of supervising people, 
the better job he can do in representing management to the 
employes he supervises. 

Many practical and effective programs in other industries do not 
have the same application to a railroad. For example, a manu- 
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Rating chart used in selecting an un- 
derstudy who is already a supervisor. 


Ability to handle men «() ¢ 
Ability to train and develop 
subordinates 
Safety record of employes 
supervised 
Housekeeping performance .. 
Attitude toward suggestions 
from subordinates 
Knowledge of work super- 


and conferences 

Willingness to assume new 
responsibilities 

Knowledge of labor union 
agreements 

Ability to conduct and report 
on investigations 


) 
) 
) 
) 
) 
) 
) 
) 
) 
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A—Excellent; B—Above average; C—Average; 
D—Below average; E—Poor. Five rating columns are provided so 
that from one to five men may be rated on this sheet and for ease 
in making comparisons. A code symbol may be placed at the top of 
each rating column to identify the man or men rated. 


RATING KEY: 


Fig. 2 


facturing plant having several thousand employes at one place, 
can call their entire supervisory staff together at an hour’s 
notice to discuss some new plan or policy. This has never 
been practical on the average railroad because supervisors may 
be scattered over several states. 

The railroads have been somewhat criticized in the past for not 
giving supervisors more information about the operations of the 
industry, and particularly their own railroad and the department 
in which they are employed. Probably the most important reason 
why more of this has not been done is because of the lack of a 
practical method of doing it. 

The mechanics of sending out monthly or semimonthly letters 
are comparatively simple. They can be sent out by railroad busi- 
ness mail, and they should of course be marked “Personal.” 
An addressograph plate can be made for each supervisor, and 
envelopes addressed at one time for several mailings. The 
addressograph plates and addressed envelopes should be kept in 
alphabetical order for ease iin making changes occasioned by 
transfer, change in title, resignation, death, retirement, etc. The 
letters may be typewritten and signed on the letterhead of the 
head of the locomotive department, and reproduced by the multilith 
or some similar process which is inexpensive and preferable to 
mimeographing or hectographing. It is recommended that the 
letters be punched for standard three-ring binder so that super- 
visors may keep them for future ready reference. If extra copies 
of each letter are printed, a complete set of the letters can be 
furnished whenever a new supervisor is appointed. 

The power of suggestion is a strong influence in the lives of 
all of us. These letters, if properly compiled, can wield a strong 
influence among supervisors, and in turn among understudies 
who have not as yet been promoted to supervisory position. 


Promoting Supervisors 


In promoting men to appointive supervisory positions, and from 
one appointive supervisory position to a higher appointive super- 
visory position, your committee offers the following recommenda- 
tions: To raise continually the standard of supervision, there 
should always be one pre-trained man in reserve for each level of 
appointive supervision to protect future vacancies as they occur. 
The men in this reserve group should be the best from each level 
of supervision, and the best from below the first level of super- 
vision, 

It is felt that the best results in pre-training men for this 
reserve group are obtained by considering the best candidates 
on a system or regional basis rather than only on a division or 
local basis. It is recommended that in considering the best 
candidates on a system basis, a committee be set up on each master 
mechanic’s division to recommend candidates to a general com- 
mittee. (On railroads having shop superintendents, a separate 
committee would be set up for each, and the shop superintendent 
would be the committee chairman. To avoid repetition and for 
purposes of this report, only the master mechanics’ division com- 
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mittees are hereatter mentioned as the shop superintendents’ com- 
mittees would function in exactly the same manner.) 

The master mechanic’s division committee would consist of the 
master mechanic, his assistant if he has one, and one or more 
general foremen in the locomotive department, and anyone else the 
master mechanic wishes to appoint. The master mechanic would 
be the chairman. The general committee would consist of the 
head of the locomotive department of the system on the average 
railroad (and of the region on large railroads), his assistant or 
assistants, and whatever staff men he may select to serve on the 
committee. The system or regional head of the locomotive depart- 
ment would be the chairman of the general committee. 

These committees could function as follows: In selecting a 
candidate to fill a future appointive supervisory position, cach 
master mechanic's division committee would be asked to submit 
to the general committce the names of from one to three candi- 
dates who, in the opinion of each division committee, are the best 
candidates for the position. When the names of more than one 
man are submitted by a division committee, they would indicate 
their first, second, or third choice, as the case may be. Each 
member of the committee would fill out the rating chart or charts 
incorporated in this report as Exhibits “C” and “D” on each 
man recommended, without consulting cach other and without 


Rating chart used by each member of Master 
Mechanic’s Division Committee, or Shon Super- 
intendent’s Committee, in rating a candidate who 
is to be recommended to the General Committee. 


Fovalty lb se iene rund 
Dependability 
Proper attitude .. ........... ( 
Adaptability ... 1 dates $ 
Ambition (the will to improve) ( 
© Safety-mindedness 
Good health habits 
Friendliness ........ 
Self-confidence ... 
Reaction to criticism 
Neatness 
Cheerfulness . 
Unselfishness 
Industriousness 
Following instructions 
Making suggestions 
Contrul of temper ... 
Sense of humor 


Date 


RATING KEY: A—Excellent: B—Above average; C—Average; 
D—Below average; E—Poor. This rating chart to be used alone 
when the man recommended has not been promoted to a supervisory 
position. This chart should be used together with the one shown 
as Fig. 4 when the man recommended is already a supervisor. 


Fig. 3 


making any comparisons. These rating charts would be held 
strictly confidential. No copies would be made or retained by 
the master mechanic’s committee. No candidate should be told 
by the division committee that he has been recommended. 

The name or names of the candidates together with their rating 
charts and personal record files would then be submitted by each 
of the division committees to the general committee who would 
carefully consider the various candidates who have been recom- 
mended, after which a final selection would be made. 

The head of the locomotive department on the system or 
region, as the case may be, would call in the man selected for an 
interview. It should be determined in this interview whether or 
not the man selected is interested in being promoted to the level of 
supervision for which he is being considered. The head of the 
department may not know where the next vacancy will occur in 
the kind or class of supervisory position for which this man has 
been selected. It may be that the vacancy will occur at some point 
other than where the man is presently located. The man should 
thoroughly understand this and be willing to move to another 
point if necessary. The interview should also determine whether 
or not the man is willing to further prepare himself and go 
through any additional necessary training if, in the judgment 
of the head of the locomotive department, additional training 
is needed before the man is actually promoted. 


In some cases additional training may be needed. For ex- 
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ample, a man who has been selected to fll a future vacancy 
as general foreman may need some additional training other than 
what he has already had. If so, the head of the locomotive 
department could request authority, if necessary, to put this man 
through a special training program in line with his particular 
needs and requirements. The head of the locomotive department 
may wish to have the man spend some time with some of his 
staff assistants, with the mechanical engineer, in the accounting 
department to become familiar with the distribution of charges, 
ete. If the man is not any too familiar with the railroad, it 
would be desirable to have him visit some of the points other 
than where he has worked. If he is not familiar with conducting 
and reporting investigations, it would be desirable to see that he 
is given the necessary instructions along this line and have him 
sit in on a few investigations. In some cases it may be desirable 
to have him visit with one or more of the superintendents, with 
a chief dispatcher, etc., and also to send him to one or more con- 
ventions to broaden his over-all viewpoint in connection with the 
work of which he may some day be in charge. Such additional 
training would not necessarily be the same for each man selected 
to fill future vacancies in the different levels of supervision. 
Whatever additional training may be necessary in any individual 
case, can always be determined. 

It is not the thought of the general committee to select and 
have in reserve more than one pre-trained man for each class or 
category of appointive supervision. For example, it would not 
be desirable or good policy to select five or six men at one time 
and pre-train them to fill future vacancies that may occur in the 
position of general foreman. Such practice would tend to build 
up false hopes in the hearts of men selected who might not be 
promoted, as it may be a year or years before the first vacancy 
occurs and in some cases it could be 15 or more years before the 
fifth or sixth vacancy occurs. By that time the remaining men 
first selected may be too old, and there probably would be new ani 
more promising candidates available. 

The program recommended for promoting men to appointive 
supervisory positions can function effectively and efficiently 
When candidates are carefully selected on a competitive basis 
and are pre-trained to fill future appointive supervisory positions 
before vacancies occur, much better results are always obtained 
compared with selecting men to fill positions after vacancies occur. 

In conclusion, the committee believes.that if there is one pre- 
trained man in reserve at all times for each category of appoint- 
ive supervision, the objectives of raising continually the standard 
of supervision, and of having well-qualified supervisors to {ill 
all future needs, can be attained. 

The report was signed by H. J. Schulthess (chairman). chief 
of personnel Denver and Rio Grande Western, Denver, Colo.: 
K. Berg, superintendent motive power, Pittsburgh & Lake Erie 
Railroad; C. F. Brooks, mechanical engineer, Erie; W. V. 
Hinerman, assistant to superintendent motive power, Chesapeake 
& Ohio; G. A. Howard, general supervisor of apprentice train- 


Rating chart used by each member of Master 
Mechanic’s Division Committee, or Shon Super- 
intendent’s Committee, in rating a candidate who 
is to be recommended to the General Committee. 


Ability to handle men EEEE $ 
Ability to train and develop sub- 

ordinates ( 
Safety record 


(Name of man rated) 


i (Department) l 


(Present position) 
sponsibilities : 
Knowledge of labor union agree- 

ments . ks : 
Ability to conduct and report on 
investigations why 


) 
) 
} 
} O (Location) | 
) 
) 
) 
) 
) 
) 


RATING KEY: A--Excellent; B—Above average; C—Average; 
D—Below average; E—Poor. This rating chart should be used 
together with the one shown as Fig. 3 when the man recommend 
is already a supervisor. 


Fig. 4 
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ing, Canadian National; W. H. Sagstetter, chief mechanical 
officer, Denver & Rio Grande Western, and Roy V. Wright, 
editor, Ratlway Mechanical Engineer. 


Discussion 


In response to a question by W. H. Roberts, Chairman 
Schulthess said that ratings as to the fitness of individuals for 
supervisory appointments can not be weighted, but a comparison 
of the ratings will usually indicate without difficulty the man 
who is best fitted for each particular job. The chairman stated 
that his proposed method of training and rating understudies 
avoids the highly unsatisfactory process of selecting candidates 
after rather than before vacancies occur. 

W. H. Sagstetter, formerly chief mechanical officer, Denver 
& Rio Grande Western, said that the system suggested will cut 


out personalities and enable the quality of supervision to be 
improved on a system-wide basis. 

J. D. Loftis, chief of motive power and equipment, Atlantic 
Coast Line, said that the report is a step in the right direction; 
that supervisors are the key to good railroad management and 
even at the lowest level must be men of superior attainments. 
For example, they must have some of the attributes of a lawyer, 
a tool engineer, production expert and personnel student. He 
said that the Atlantic Coast Line and doubtless many other roads 
have been working from hand to mouth with respect to super- 
vision for some time. He stressed the importance of railway 
officers and supervisors selling their individual railroads and 
management policies to the men who work for them. 

In closing the report, Mr. Schulthess said that, unfortunately, 
the final results of personnel training programs are not con- 
vertible into dollars and cents. This increases the difficulty of 
securing adequate appropriations. 


Training the Diesel Locomotive Crew 


Proposed suggestions for training Diesel-electric crews 
describe classroom lectures, road instruction by riders, 
question-and-answer books, and engine-failure bulletins 


With the advent of heavy high-speed trains powered with 
Diesel-electric locomotives, the requirement of a well arranged 
educational program to fit in with the entirely new type of 
locomotive is essential. While the Diesel-electric locomotive con- 
tains mechanical principles employed in industry for many years, 
railroaders, as a rule, know very little about other industries, 
and all had to be educated to maintain and operate the new type 
of locomotive. Men in engine service who had operated steam 


W. D. Quarles, 


Chairman 


locomotives for years necessarily had to be taught a new 
technique. 

The education of enginemen in the operation of a new-type 
locomotive is the responsibility of the railroad, and the road fore- 
men of engines and electrical supervisors are the key men in the 
program of education. This was realized in advance by many 
Diesel users. Prior to the delivery of the first Diesel locomotive 
to the Atlantic Coast Line, shop foremen, road foremen of 
engines and electrical supervisors attended the manufacturer’s 
Diesel classes. Many observed Diesel operation on other rail- 
roads, and this was the foundation on which the organization 
was built to train and educate engine crews. As in steam- 
locomotive operation, the men were found to be eager for enlight- 
enment. When the first Diesel locomotive was received, it was 
sent over the system with stops of a day or two at each division 
terminal where enginemen and firemen were afforded an oppor- 
tunity of inspecting the equipment. This acquainted them in a 
general way with this type of power. 
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Road and Classroom Instruction 


When the locomotive was placed in service it was necessary 
for the road foreman of engines to ride the locomotive and to 
impart instructions to the engine crews. In this he was assisted 
by the electrical supervisors, and as soon as possible, education 
in a general way was started. This was accomplished by means 
of an instruction car with a full-time instructor. The lectures 
given covered the fuel-oil, the lubricating-oil and the cooling 
system of the Diesel engines, as well as the makeup of the engine. 
The lectures were followed by instructions in elementary elec- 
tricity, the various control devices, traction motors, main gener- 
ators and the troubles usually experienced in the operation of and 
train handling with a Diesel-electric locomotive, including throttle 
manipulation. Visual education with actual parts, stereoptican 
views, talking movies, printed diagrams, cut-aways and blow-ups 
were used. Supplementing instructions from the school car, road 
foremen and electrical supervisors conducted classes on the loco- 
motive and in class rooms at various terminals. Some of the 
more energetic road foremen and supervisors built plywood panels 
upon which complete control circuits were wired, with lights to 
represent the various fields and power contactors. Upon failure 
of a contact or interlock, the lights on the particular circuit go 
out. The introduction of this feature is helpful in educating 
engine crews to make sequence checks and to learn the electrical 
circuits. Enginemen, as a rule fear trouble with the control 
circuit more than any other phase of Diesel-electric operation, 
and as a matter of fact, more trouble has been experienced with 
these circuits than with any other phase of operation. The 
trouble includes failures to transfer the motor arrangement be- 
cause of a defective interlock, high-resistance electrical connec- 
tions, blown fuses and stuck ground relays or starting contactors. 


Other Sources of Information 


A book of questions and answers published by the railroad can 
be furnished the engine crew and will be of inestimable value. 
The questions and answers should cover the engine control 
circuit, electrical transmission, steam generators, air brakes and 
miscellaneous information peculiar to the operating conditions on 
the particular railroad. These books should be small and easily 
carried in the pocket where enginemen can refer to them when 
on the road and away from assistance. Engine failures and 
near failures have been prevented by engine crews having handy 
information for ready reference. 

Another method of education is to furnish the enginemen and 
other interested operating parties with information covering poor 
performances, abuse or failures. It should be understood that 
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in so doing the sole purpose is education and to add to the 
engineman’s knowledge of the operation, and not criticism of 
crews. The information is system-wide as all failures are 
analyzed in the chief of nfotive power’s office. The data and 
engine crew names are omitted. The information contains the 
point where the failure occurred, whether tonnage was reduced 
or the locomotive given up, the cause of the failure and the 
action taken by the crew, and the remedy or preventative meas- 
ures to be taken in future occurrences. This type of instructions 
is of vital interest to engine crews for what has happened could 
very well have happened to them at some time or other, and, 
consequently, a lasting impression is made. 

The following quotation is a typical educational bulletin cover- 
ing the procedure to be followed in the event of control-circuit 
trouble with multiple-unit operation of Diesel-electric locomo- 
tives: “We recently experienced a serious delay on one of our 
passenger trains due to a faulty control jumper receptacle of the 
leading unit. The trouble was manifest only when the locomo- 
tive came to stop, at which time the three units comprising the 
locomotive relaxed due to spring action of the draft gear. This 
caused movement of the control jumper cable and the defect 
showed up, causing erratic operation of the Diesel engine. 

“In event of control circuit trouble of such a nature in 
multiple-unit operation, the first step to be taken is the isolation 
of the unit at fault, which can be done by removing control 
jumpers between units. With the trouble isolated to a particular 
unit it can more easily be traced down and corrected. If trouble 
cannot be located it might be possible to move and operate the 
train with the remaining units to some point where assistance 
is available by leaving the defective unit isolated. If trouble 
is on the leading unit and it is necessary to clear the main track, 
the fireman or supervisor can furnish power from the trailing 
unit, or units, with the engineman retaining contro! of the brake 
from the leading cab.” 

Such information as contained in the above bulletin gives every 
man in engine service an opportunity to profit by the other fel- 
low's experience. Not only is attention called to the poor per- 
formance, or failure, but bulletins often call attention to instances 
where poor performances were prevented by displaying excep- 
tional ability. For instance, in a case of intermittent ground 
protective relay operation, the fireman disconnected the transition 
indicator lead at the meter shunt, eliminating a ground in the 
high-voltage circuit, and enabling the locomotive to continue to 
the end of its run with full tonnage. This event was publicized 
by means of the educational bulletin. 


What the Engine Crew Should Know 


The fireman of today will be the engineman of tomorrow, and 
through progressive examinations will acquire knowledge of the 
fundamental or basic principles of the equipment. He should 
be able to explain the proper procedure to follow in putting a 
sequence check on the electrical equipment to determine why the 
engine is not carrying its load. Therefore, if the progressive 
examination to cover Diesel operations has not been revised, its 
revision should seriously be considered. Either an operating 
manual furnished by the manufacturer, or one prepared by the 
railroad should be made available to enginemen and firemen. 
When this has been done, engine service men leave the terminal 
with little fear that they will be unable to cope with any reason- 
able occurrence. 

The road foreman of engines in steam-locomotive operation 
had the problem of the human equation in getting enginemen to 
handle the locomotive to get maximum efficiency by coordination 
of the reverse lever and throttle manipulation. With Diesel 
power there is no difference between enginemen in this respect 
as the Diesel engines respond the same for any engineman in a 
given throttle position. However, the road foreman of engines 
does have a problem in Diesel operation not encountered in 
steam operation. While the Diesel engine is protected from 
overloading by automatically operating electro-mechanical devices, 
there is no protection given to the electrical transmission: this 
the road foreman must protect by training enginemen never to 
stop with the power applied or attempt to start until the brakes 
are fully released and always to operate with the traction motors 
in the proper series or series-parallel connection as determined 
by locomotive speed. 

In selecting the proper motor connections, the engineman should 
use the transition meter as his sole guide if this instrument is 
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. Diesel-electric locomotives. 


. a competent trouble shooter. 


in good condition and operating properly. There is a gener: 
tendency among enginemen to become speed recorder conscious 
No damage will result in failing to advance the transition lever 
with increasing speed, but serious damage will result and th 
electrical equipment will be overloaded if the lever is not backeé 
off at the point indicated when the locomotwe speed is decreasing 
due to grade or otherwise. i 

When a power plant fails, the remaining equipment will b 
overloaded to complete the run. Enginemen justly pride then- 
selves in bringing the train in under such circumstances, but the 
road foreman must definitely have it understood that the elec- 
trical equipment must not be overloaded under any circumstance: 
and when a loss of power is experienced, that the train mu: 
be reduced proportionately. 


Role of Supervision 


Supervision requires a constant follow-through of the grow: 
work to overcome irregularities on the road which result r 
delays and failures. The dissemination of information regard. 
ing a particular piece of equipment to enginemen, or the quii- 
fication of an engineman for Diesel-electric operation, does 1: 
and should not leave the thought that the particular individu: 
is a finished product or that he has all the answers. This i 


` a fallacy indulged in by some supervisors, and in my opinix 


is the dividing line between supervisors and supervision. It is 
here that supervision begins. 

In discussing Diesel-electric operation the importance of ic- 
lowing through must not be overlooked. The mere fact th 
instructions are issued does not mean that results will foilow 
Results are obtained only when the instructions are follows 
through. Follow-through means to keep the subject alive cet- 
stantly, and to keep hammering until the thoughts register. 

The ability to instruct is the essence of the ability to maxz 
The supervisor cannot expect intelligent cooperation from h: 
men until they have been given an intelligent understaniix 
of what he wants them to do. Instructions must be made cle. 
complete and interesting. The reason why certain instruction 
are issued and why they must be complied with must be i- 
cluded. Men will give their best cooperation when the super- 
visor helps them to understand exactly what he is striving t 
accomplish. The supervisor should respect their intellect a 
humans and show a sincere interest in helping them get results. 

The members of the committee are W. D. Quarles (chair 
man), assistant chief motive power, A. C. L.; G. Stewat 
superintendent air brakes, F. E. C.; C. Wenk, superintendent 
air brakes, A. C. L. 


Discussion 


During the discussion representatives of a number of railroa¢: 
cited their experiences in training Diesel engine crews. Ther 
was agreement of at least two railroads that the average ma 
acquires enough knowledge after four round trips to oper 
Differences in the methods of 1- 
struction to which men respond were also cited. Some men seer 
to learn best by being told and then doing it themselves; others 
do best by watching the instructor perform the operations. Ir 
either case, written instructions are the best basis for trainin 
More than one speaker referred to the importance of the fre 
man. It does not take long to teach enginemen to operate th 
Diesel, but reliance has to be placed on the fireman to becott 
The real problem lies in t! 
engineroom. 

On the Missouri Pacific from four to seven road foremen # 
a time are taken to a major terminal for a week where they 2% 
in charge of the Diesel electrical supervisor, mechanical sufet 
visor, and air-brake supervisor, each to cover his own fil: 
Questions and answers have been prepared which these men mus 
digest and understand before they leave. Hundreds of copies © 
these questions and answers are passed out to the enginem 
and firemen. Since this was done, troubles have been mut 
reduced. Troubles encountered by the crews are broadcast. First. 
the situation is described; second, the cause of the difficulty § 
outlined, and, third, the remedy is set forth. 

On the Atlantic Coast Line the same condition has beer 
observed: the enginemen and firemen are keen to learn what 
has happened to other crews so that they may learn in advarce 
to avoid similar difficulties. Bulletins concerning failures af 
issued to meet this situation. 
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Papers at the Meeting 


* The F-2 Lubricator for Air Compress- ment, by H. W. Sudduth 


oes, by George Bergson * Terminal Testing of the H. S. C. EEG 
* Aftercoolers and Automatic Drain by R. G. Webb 


Valves; by Frmik Eilis * Effect of Heating Sheds on Air Brakes, 
Fundamentals of No. 6-BL Brake Equip- by K. E. Carey 
* Papers indicated by asterisk appear in this section. 
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Air Brake Association Joins the 


Coordinated 
Associations 


Wide variety of air brake topics 
presented in papers read and dis- 
cussed at own meetings and joint 
sessions with other associations 


W. F. Peck, 
President 


W. E. Vergan, R. C. Cousens, 
First Vice-Pres. Second Vice-Pres. 


R. G. Webb, 
Third Vice-Pres. 
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Tue thirty-ninth annual convention of the Air Brake 
Association held in Chicago from September 15 through 
17 considered papers on the No. 6 BL brake equipment; 
aftercoolers and automatic drain valves; type F-2 lubn- 
cators; the effect of heating sheds on air-brake devices; 
and testing electro-pneumatic brakes on light-weight 
trains. The Association met with the Locomotive Mainte- 
nance Officers’ Association for the joint consideration 
of the report of the latter on air brake maintenance and 
with the Railway Fuel and Traveling Engineers’ Asso- 
ciation for the consideration of passenger and freight 
train handling, a description of the No. 24RL brake 
equipment, and the relation of wheel characteristics to 
sliding. 

The attendance at the meetings and the extensive 
participation in the discussion in the first meeting since 
1937 confirmed the judgment of those who arranged 
for the revival of the association this year. The total 
registration was 183, of which 14 were women, 55 were 
guests, and the remaining 114 were members. 

In his opening address, W. F. Peck, president of the 
Association, emphasized the fact that opportunities af- 
forded this organization had never been brighter in 
view of the many new developments in power brakes 
and the thirst for knowledge of the brakes on the part 
of thousands of railroad officers and employees. He 
went on to say that the general committee of the 
Mechanical Division of the Association of American 
Railroads was convinced that the organization is sorely 
needed due to the educational nature of its work and 
that permission had been received to proceed with the 
association’s labors as a full member of the Coordinated 
Mechanical Associations. He described the only re- 
striction in so far as work within the association’s scope 
is concerned as being that subjects on train handling 
would be dealt with by the Railway Fuel and Traveling 
Engineers Association; but that that restriction is more 
than off-set by the fact that in the future all air-brake 
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papers must be submitted by the Air Brake Association. 

At the conclusion of the meetings the following officers 
were elected to serve during 1947-48: President, W. E. 
Vergan, superintendent of air equipment and Diesel 
operation, Missouri-Kansas-Texas lines; vice-presidents, 
R. C. Cousens, general supervisor of air brakes and 
train control, Boston & Maine; R. G. Webb, superin- 
tendent of air brakes, Chicago, Milwaukee, St. Paul & 


Pacific; and C. E. Miller, superintendent of air brakes 
and steam heat, New York Central system. C. V. Miller, 
general supervisor of air brakes, New York, Chicago & 
St. Louis, was elected a member of the executive com- 
mittee. F. C. Goble, general air-brake supervisor, New 
York, New Haven & Hartford, is secretary-treasurer. 
Papers presented at the sessions of the Association 
and the discussions which followed are set forth below. 


The F-2 Lubricator for Air Compressors 


Air compressor operation and reliability has been improved 
and periods between repairs extended by the use of the 
F-2 mechanical lubricator which itself requires little upkeep 


By George Ferguson 
General Air-Brake Inspector, Central Region, Pennsylvania 


For years air-compressor lubrication has not received the 
attention which its importance deserves. Proper lubrication of 
both the steam and air cylinders will pay big dividends. The 
steam cylinders were first oiled by hydrostatic lubricator. Later 
on the automatic air-cylinder oil cup was developed, but this cup 
was not sufficient to provide lubrication for extended locomotive 
runs. 

With the advent of the locomotive mechanical lubricator a 
problem was presented to the air-brake supervisor as the com- 
pressor received no lubrication when the locomotive was stand- 
ing. Consequently, when the locomotive arrived on the ash 
pit, the compressor received no lubrication until the locomotive 
was dispatched and out on the railroad. The intervening period 


George Ferguson 


may be from two to twenty-four hours, and in many cases the 
compressor is kept in operation during this time. This results 
in the compressor leaving the enginehouse with dry steam 
cylinders. The locomotive moves out to the yard and couples 
to the train and proceeds to charge the brake system on 100 or 
more cars with the result that when the locomotive finally gets 
the train under way the compressor is so dry it is almost impos- 
sible for it to operate. 

To remedy a situation of this nature the F-2 mechanical 
lubricator was developed. This is an individual mechanical 
lubricator for the compressor that holds sufficient oil to main- 
tain proper lubrication of the steam and air cylinders over any 
length of run to which the locomotive may be assigned. It is 
a self-contained unit which is fastened to integral brackets on 
the air cylinders and is operated entirely by the compressor, 
thus providing lubrication to the air and steam cylinders at all 
times while the compressor is in operation. The F-2 is simple in 
design and operation and is built rugged for long service. 

The Pennsylvania first became acquainted with the F-2 
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mechanical lubricators during July, 1943. Since that time a 
total of 850 F-2 mechanical lubricators have been placed in service. 
Through-passenger locomotives have been entirely equipped, and 
compressor failures have steadily decreased in proportion to the 
number of lubricators applied. In my region during July, 1945, 
there were 386 minutes delay chargeable to compressors stopping 
on passenger locomotives, while for July, 1947, there were only 
57 minutes. These were 3,244 miles per minute failure for 
July, 1945, and 18,768 miles per minute failure for 1947. 


Proper Grade of Oil Important 


No. 1 cylinder oil was at first used in the F-2 to lubricate 
both the steam and air ends. This type of oil was efficient for 
the steam end but it did not prove entirely satisfactory for the 
air cylinders due to the large accumulation of carbon deposited 
on the discharge valves and discharge passages. While the 
lubricator has separately marked oil compartments for the steam 
and air ends, our experience with two grades of oil was un- 
satisfactory. At times light oil was found in the steam-end 
compartment and heavy oil in the air-end compartment. 

Tests of various kinds of oil to find a lubricant suitable for 
both the steam and air ends showed refined cylinder oil, 
specification 211A, to be satisfactory. The use of this oil for 
both the steam and air ends permitted the removal of the divid- 
ing plug between the two oil compartments. This oil has been 
in use for approximately 18 months and has proved very suc- 
cessful in lubricating both ends of the compressor, although it 
was necessary to change the adjustments of the pumping unit 
for the high-pressure air cylinder to provide a smaller quantity 
of oil. Our recommended adjustment of the pumping units for 
100 revolutions of the camshaft is: 60-70-cc. for the steam end; 
4 cc. for the low-pressure air cylinder; 2 cc. for the high- 
pressure air cylinder. 

With the first F-2 lubricators manufactured and applied during 
the war period considerable difficulty was experienced due to 
the necessity of frequent priming. A redesign of the pumping-unit 
bushings provides a self-priming feature. 

Trouble was also experienced with the actuating piston, ring 
and bushing due to wear and grooving. This trouble was over- 
come by the application of a special iron alloy for the actuating 
bushing, the composition of the piston and ring remaining the 
same. The actuating-piston bushing and piston-and-ring assem- 
bly has been in service approximately one year and examination 
after this length of service did not disclose any appreciable wear. 

There has never been any occasion to replace any pumping 
units or bushings due to wear. Locking nuts on the pumping 
units were found loose, but this has been corrected by the 
application of a Z-type lock washer. 

There was some trouble due to the personnel that filled the 
lubricator removing the oil filling screen, which resulted in dirt 
getting into the oil chambers. This has been materially reduced 


529 


by the application of a strainer which extends almost to the 
bottom of the oil chambers, permitting faster filling of the 
chambers and therefore eliminating the incentive for removing the 

On single-compressor installations it is our practice on pas- 
senger locomotives to remove the compressor for repairs after 
nine months of service, at which time the F-2 lubricator is 
removed with the pump and sent to the central air-brake shop 
for cleaning and repairs. Repairs are not being found necessary, 
but the lubricator is cleaned and checked for proper adjust- 
ment. A test rack has been developed for this purpose. Con- 
sideration is being given on locomotives having a single-com- 
pressor installation to operating those compressors equipped with 
F-2 mechanical lubricators from shopping to shopping. 

With the two-compressor installation the compressor and 
lubricator go from shopping to shopping of the locomotive. 
This type of locomotive receives class repairs after 100,000 miles. 
Repairs to the F-2 mechanical lubricator itself have been slight. 


Discussion 


C. C. Maynard, chief inspector of air brakes, Canadian 


National, asked what results were obtained using the same 
grade of oil in the air cylinder and the steam cylinder. Mr. 
Ferguson replied that 18 months experience indicated good re- 
sults. A regular filtered cylinder oil is used summer and winter. 
No heaters are required to keep the oil warm, but there is a 
means of applying heat to the lubricator. Locomotives equipped 
with the F-2 lubricator also have the Type-G filter, which is 
another big item in cutting down compressor failures and exten- 
sive repairs. 

E. T. McClure, supervisor of air brakes, Atchison, Topeka, & 
Santa Fe, said that their F-2’s are doing a good job of lubricat- 
ing, but there has been more work on them than on some of the 
other lubricators. Another-type lubricator has been in service 
seven years with no parts renewed, but only cleaning it when 
the locomotive was shopped. 

W. E. Myers, air brake inspector, Louisville & Nashvile, 
remarked that placing the strainer out on the front end of the 
locomotive avoids sand, dust, etc., and considerably improves per- 
formance. Discussion revealed that the only difficulty encountered 
with this location occurred during snow drifts. 


Aftereoolers and Automatic Drain Valves 


A discussion of methods employed to reduce the amounts 


of oil, dirt and water that enter the air-brake system 


By Frank Ellis 
General Air-Brake Instructor, St. Louis-San Francisco 


How to eliminate oil, dirt and water or reduce the amount 
of each to a minimum where they will not adversely affect 
flexible operation of the various valvular parts is a subject 
which deals with the proper installation, design and maintenance 
of the compressed-air plant—whether on a locomotive or 
stationary. 

The first consideration in all compressed-air plants is the 
compressors. They should have ample capacity to permit inter- 
mittent running under the maximum load to prevent over- 
heating. The maintenance of compressors is equally as im- 
portant as capacity. On the St. Louis-San Francisco, the main- 
tenance of locomotive air compressors is done at a centralized 
point where we have the proper tools and trained men to do 
this important work. 


Reducing Oil in the Brake System 


Oil, dirt and water in the brake system are separate though 
related subjects. One item of repairs that is most beneficial 
towards reducing the amount of oil carried into the brake 
system is the clearance between the air pistons and cylinders. 
This clearance is held to .001 in. for each inch of diameter but 
does not exceed .012 in. for diameters larger than twelve inches. 
Holding the air end to these clearances is a great help to the 
packing rings in holding lubrication on the pistons and cylinder 
walls. This is due to a minimum of leakage by the rings and 
in turn requires a minimum of lubricant to hold this good con- 
dition. There being practically no leakage past the rings, a 
full cylinder of fresh air is drawn into the compressor and a 
full cylinder of pressure is delivered to the reservoirs each 
stroke of the pistons. The heat generated by compressing the 
air is held to a minimum usually far below the temperature 
required to vaporize the oil. 

Owing to the good condition of the air cylinders which 
reduced the heating it was possible to get away from valve oil 
for lubricating air cylinders of cross-compound compressors 
and to use a good grade of light mineral oil approaching S.A.E. 30. 

To eliminate excessive amounts of oil in the air-brake system 
it is necessary to use an oil cup that will only feed the amount 
of oil needed to lubricate the air cylinders and not flood them. 
An oil cup known as the single-unit cup is used. It has a 
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capacity of 2.8 oz., will feed uniformly until empty, and will 
last about 50 hours continuous service. 


Excluding Dust and Dirt 


To keep the good condition in which the air cylinders leave 
the overhauling bench, it is necessary to keep the dirt and dust 
out of the air cylinders. Type G air filters are standard for 
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the Frisco and all 81%4-in. cross-compound compressors are 0 
equipped. Before using the Type G intake filters it was neces- 
sary to launder the air cylinders each three months—in the 
dust-bowl territory once each month. Since applying Type G 
intake filters and single-unit cups using S.A.E. 30 mineral oil, 
all laundering has been stopped. : 
Where two 814-in. cross-compound compressors are applied 
to a locomotive, we have found we can get at least four years 
service out of the compressors before overhauling. In a check 
of the wear of the rings, bushings and cylinders of two cross- 
compound compressors equipped with Type G filters and single- 
unit oil cups that had been in service four years on one loco- 
motive, it was the opinion of the air-brake foreman that they 
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could have given satisfactory service for at least one more 
year. He reports the cost of material and labor to repair these 
two compressors was $64.24, or an average of $8.03 per year 
for each compressor. On the strength of this check and the 
good condition found, compressors on this class of power are 
removed when the locomotive is shopped for flues, whether it 
be four or five years, or longer if the locomotive has been in 


white lead. 
Care of the Steam End 


It would not be to any material advantage to have air cylinders 
able to give four, five or six years service unless the steam énd 
of the compressors could also give an equal amount of service 
before shopping becomes necessary. The same close fitting 
and alignment of parts is given to the steam end that is given 
the air end while the compressors are dismantled in the shop. 
When placed in service, ample lubrication is always given the 
steam end while the compressors are running. 

The steam end of compressors are lubricated by both hydro- 
static and force feed lubricators. The hydrostatic lubricator is 
started whenever the compressors are started, in the engine- 
house or elsewhere. Instructions are that the hydrostatic 
lubricator will be set to feed one drop per minute all the time 
the compressors are running. The oil feed from the hydrostatic 
lubricator goes through the governor, while oil from the force- 
feed lubricator is delivered to the steam pipe between the 
governor and the compressors. This method insures ample 
lubrication to the steam end at all times. There are no reports 
of governors sticking, which is a good indication that the rules 
requiring the hydrostatic lubricator to be turned on when 
starting the compressor are carried out. 


Eliminating Water 


It has been the common practice to attempt to cool the air 
in two stages, first by a long iron discharge pipe, usually in 
the form of a coil connecting the compressor to the first main 
reservoir, and secondly, by using another length of iron pipe 
usually in the form of a coil between the reservoirs. While 
this installation of iron pipe is of some benefit, in general, on 
modern heavy power it does not cool the air sufficiently to 
prevent an excessive amount of water being deposited beyond 
the reservoirs in the brake system. 

The number of main reservoirs and necessary lengths of iron 
pipe that can be installed on practically all locomotives is very 
limited and our experience to date proves it is very doubtful 
that the use of iron pipe alone will satisfactorily cool the com- 
pressed air. Copper has much better conductivity than iron, 
which means a copper radiator or coil of ample capacity for 
cooling air will occupy considerably less space than that re- 
quired for iron pipe of equal capacity. 

In 1936 the Frisco applied to a rebuilt locomotive a fin-type 
copper-tube radiator in the discharge line between the two 
814-in. c. c. compressors and the first main reservoir. This 
installation was carefully followed and it was observed that 
considerable water was precipitated in the first reservoir on 
the left side of the locomotive. In the second main reservoir, 
also on the left side of the locomotive, a lesser amount of 
water was found. The first and second reservoirs on this type 
of locomotive are connected by approximately 18 inches of pipe. 
On the right side of the locomotive is a third reservoir in 
which no water is ever found. Many observations were made 
of the brake-pipe hose coupling on the tender at the moment 
the hose was separated from the freight car. At no time was 
there any evidence of water passing through the hose. 

The quick-action chamber of the KM vent valve, the ports 
in the pedestal brake valve leading to and from the F feed 
valve, the centrifugal dirt collectors and strainers were carefully 
examined each cleaning period and never was there any evidence 
of any oil or water having been present. Ten more locomotives 
were equipped in the same manner and same results were 
obtained. To date, thirty-four 4-8-2 type locomotives have been 
equipped. 

In addition to the 4-8-2 type locomotives, ten semistreamline 
4-6-4 type locomotives have been equipped with fin-type radia- 
tors. This locomotive has one 8'%4-in. cross-compound com- 
pressor located on the left side of the boiler, and the fin type 
radiator is located on the front end under the smoke box 
“behind the streamlining. A section of this covering was cut out 
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and covered with front end netting to permit a circulation of air 
around and through or past the fin tubing of the radiator. 

Before equipping the semistreamlined locomotives with fin- 
type radiators, considerable water was getting into the equip- 
ment. After the radiators were applied there was no more 
evidence of water at the brake-pipe hose on the tender. There is, 
however, evidence of a slight amount of water accumulating 
in the 114-in. main-reservoir filter located in the main-reservoir 
pipe under the cab. About a teaspoonful collects in the filter in 
a 200-mile run with a train consisting of nine or ten cars and 
making from 35 to 50 brake applications. 

The piping on the semistreamline locomotives is different 
from the piping on the 4-8-2 type locomotives. In both cases, 
the radiator is located on the front end of the locomotives. The 
radiator on the 4-8-2 type is in the discharge line close to the 
compressors, while on the semistreamliners it is cut-in between 
the first main reservoir on the left side and the second main 
reservoir on the right side. Locating the radiator between the 
reservoirs is in accordance with the latest recommendations 
of the brake companies, who recommend the radiator type of 
aftercooler for brake-equipment schedules on steam, Diesel, or 
electric locomotives. 


Automatic Drain Valves 


Limited experience with the automatic drain valve showed 
that it would keep the reservoirs drained when properly cared 
for. A few years ago automatic drain valves were applied to 
six passenger locomotives, but soon after the application the 
locomotives were changed to other assignments, and the close 
checking given at the start of the test was not continued. In 
time, because of not having close supervision, the drain valves 
that were screwed into the reservoirs filled with scale and grit 
and became inoperative. 

With another application the drain valve was attached to 
a bracket to the main frame in front of the cylinder saddle to 
drain the fin-type radiator. Due to unsuitable clamping and 
vibration the drain valves were broken. It is felt that if the 
locomotives had remained in the territory where they were first 
started these failures would not have occurred. 

In all of our installations brake-cylinder pressure was used to 
operate the drain valves. The numerous brake applications on 
our railroad made such an application practical so we have 
no experience with governor operation. 


Discussion 

W. B. Weightman, general air brake inspector, Pennsylvania, 
asked if one drop of oil per minute was applied to all types 
of locomotives, if the same amount was used where the drops 
vary in size, or in the case of a switching locomotive. He asked 
how the size of the drop is arrived at, and what kind of oil 
is used in steam engines. 

Mr. Ellis answered that while running the compressor, the 
steam end gets oil from the mechanical lubricator and the one 
drop is satisfactory. It will be about 1% in. in size, from the 
tip. The lubrication from the mechanical lubricator has proved 
very satisfactory, and is one of the things that has kept com- 
pressors out of trouble. Lubrication of the steam end has 
helped keep absolute compressor failures down to two in the 
last six years on the Frisco. 

L. D. Hays, air brake engineer, New York Central, said that 
in some cases freeze ups of the tender brake pipe occurred and 
were traced back to the compressor piston-rod packing and the 
swab. Removing the swabs showed the condition of the piston- 
rod packing and the piston rods themselves. The oil ran down 
the side of the pump to the ground eventually, and the swab, 
after a few months service, became so thoroughly saturated with 
water, it caused it to shed the oil, and the water, being abrasive, 
wore out the rods. 

After removing the swabs and changing from a metallic to 
a non-metallic piston-rod packing, the pumps ran 200,000 miles 
or more without wear on the rods. 

R. G. Webb, supervisor of air brakes, Chicago, Milwaukee, 
St. Paul & Pacific, asked, in setting up the performance of an 
air compressor, if it is the proper barometer of the compressor’s 
performance to say that it has been in service for four years 
or six years. That doesn’t mean too much because, if the 
locomotive is in white lead or double-pumped or has been in 
suburban service or secondary service, the compressor hasn’t 
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done much work. A better way is a mileage basis. That deter- 
mines what the compressor has done. Whether the locomotive 
has a single pump, is in heavy-duty freight service, in passenger 
service, etc., is the basis to determine the length of time the 
compressor should be out. With a single-pump locomotive in 
heavy-duty freight service, the mileage is limited to 75,000- 
80,000 miles. With a single-pump locomotive in heavy-duty 
passenger service, 125,000 to 140,000 miles is enough. At that 
time, 99 per cent of the time possibly, the compressor will take 
the orifice test, but it is doubtful that this is a good barometer 
for a single-pumped locomotive in heavy-duty service. On a 
double-pumped locomotive, regardless of the service, the pumps 
are run until they fail on the orifice test. Valve oil is used in 
the steam end, and a special oil in the air end that contains a 
detergent which eliminates carbon. The G-type filter is used 
and is good, but a filter alone will not prevent air-pump failures. 

Chairman Peck remarked that the B. & O. does not place 
pump performance on either a mileage or time basis as they 
operate over both level divisions and mountain grades where 
retainers are used. The only equitable basis for pump life between 
overhauls would be single strokes, which is out of the question. 
On mountain divisions where automatic drain valves are oper- 
ated the pumps strike a balance where the governor does not 
properly operate the drains. To overcome that, permission was 
secured from the I.C.C. to equip 30 roller-bearing-locomotive 
valves with type NS-16 governors. 

H. I. Tramblie, air brake instructor, Chicago, Burlington & 
Quincy, said that Burlington practice is practically the same 
as Mr. Webb described. Where a pump works water the 
lubrication is washed off the steam valves and the pump is 
liable to stop. The pump that has the best and the tightest rings 
in the air end will probably stop quicker than some of the 
others. To overcome the lack of any appreciable leakage by the 
rings, a small hole was drilled through the low-pressure air 
piston, and that has overcome the steam valves not reversing 
properly. The greatest trouble is not with cross-compound com- 
pressors but with power driven compressors on Diesel loco- 
motives. On most locomotives the water has been eliminated 
from the air system by making radical changes in the main- 
reservoir piping, but this has not eliminated the oil. That can 
be cut down by the careful fitting of rings and by getting rings 
that will run through longer mileage than the ordinary ring 
which is being standardized on the C. B. & Q. Nevertheless, 
the oil problem is still there. Everyone who has any ideas on 
the subject has been consulted and have had nothing but nega- 
tive answers. One man suggested that, by creating a vacuum 
in the crank case of the compressor, you could stop the oil 
pumping, and that has some merit. A test has been run recently 
which hasn’t developed too well for the reason that no method 
of creating much of a vacuum in the crank case has been found. 
Apparently, these power driven compressors pump oil when 
they are unloading, and in order to counteract that and always 
to have less pressure below the piston than above it, the idea 
of creating a vacuum should work. The question is how to 
create that vacuum? A 1%4-in. vacuum in the crank case doesn’t 
seem to be enough. Some form of pump could be used to create 
a vacuum, or possibly a jet could be used. It is a serious problem 
because this oil gets into all parts of the brake equipment and 


necessitates the removal and cleaning at great deal shorter ” 


periods than would be necessary if it weren’t for the oil. 

Chairman Peck mentioned that the trouble with the auto- 
matic drain valves on the B. & O. was due to an emulsion of 
oil clogging them. 

Joseph Vargo, Chicago enginehouse foreman, Baltimore & 
Ohio, said that quite a bit of water and oil is found in the 
reservoirs with ethe automatic drain, and that sometimes they 
don’t work at all. 

F. C. Wenk, superintendent of air brakes, Atlantic Coast 
Line, thought that one of the answers to troubles with Diesel- 
electric locomotives having oil in the system has been found 
to some degree on an Alco switcher with a separate drive to 
the compressor. It only works when the compressor cuts in. 
Unfortunately, locomotive builders force the continuously driven 
compressors on the railroads. They won’t permit, in some in- 
stances, getting away from the present drive. On one Diesel 
F-T-type locomotive water has been eliminated, but there is 
still a fog in the cab sometimes when the brakes are applied. 
The thing that will eventually work it out will be a separate 
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drive to the air compressors on Diesel-electric locomotives. 

Secretary F. C. Goble, general air brake supervisor, New 
York, New Haven & Hartford, said that on locomotives with 
the hydrostatic lubricator, considerable pump trouble was ex- 
perienced because the oil, when the hydrostatic jubricator was 
turned on, was free to pass through the pipes to the governor 
and on to the compressor. On occasions with a Type A gov- 
ernor, the oil that should be going through the pump was by- 
passed, causing the pump to run dry. On practically all loco 
motives, particularly in passenger service, the NS-16 governor 
with the F-2 lubricator has been adopted. Since the adoption 
of the NS-16 governor, pump stoppage has been eliminated 
The NS-16 governor is ready to cut in when the compressor 
is ready. When it maintains or reaches the 140-lb. mark, the 
governor cuts in automatically and the pump starts. The com- 
pressor has gone as long as eight or nine minutes without mak- 
ing a stroke. In answering Mr. Webb, Mr. Goble added tha 
the New Haven has gone longer than four years with the 
installation of some compressors, which will pass the orifice 
test each time and do a good job. Before the compressor ha: 
given any trouble, 382,000 miles have been run. The com- 
pressor remains in service until the third failure, when it is 
removed. In answer to Mr. Tramblie with respect to oil accumu- 
lation in the Diesel locomotives, Mr. Goble said that the New 
Haven also accumulates quite a lot of oil. When the G Type 
filter is removed, not much oil is in it, proving that the oii by- 
passes that right along with the air and accumulates up around 
the region of the brake valve. On electric locomotives, the oil 
was not thought to be detrimental to any brake equipment. In 
fact, years ago, the manufacturers put an oil plug at the brake 
valve so that oil could be shot in there. If the engineman is 
asked if he drained the reservoirs and made the prescribed 
brake valve test, invariably he will say “No.” If they will shor 
a little interest in their jobs and open the drains on the reser- 
voirs, drain that condensation and emulsified oil out, and. place 
the brake valve in emergency position before they leave ti 
terminal, oil will not be found in the equipment. 

C. O. DeWitt, Westinghouse Air Brake Company, said. in 
answer to Mr. Tramblie’s remarks about creating a vacuum 
that the Y-3CD type of compressor creates a vacuum and has 
a check valve on it. That is one of the principles of partly 
reducing oil passing in connection with running unloaded. 
Therefore, in the unloaded ‘operation, though not pumping. 
enough pressure is created on top of the pistons to keep the all 
passing down. The main thing to watch in the compressor is 
that the intake filters are kept clean because that restriction will 
cause carboning. Governor synchronizing requires all com- 
pressors to work the same, each cooling system to do its own 
work, and one unit is not overloaded. 

Chairman Peck’s experience with governor synchronization on 
Diesel units operated in multiple was that compressors do not 
get as warm and do not pass as much oil. 

C. C. Maynard, chief inspector of air brakes, Canadian Na- 
tional, said that on general-service and heavy freight locomotives. 
the pump seriously deteriorates after 14 months and a mileage 
of 114,000 to 140,000. Main piston rings are in good shape after 
140,000 or 150,000 miles, but the top head rings are not in as 
good condition. The air valves are worn considerably, he 
couldn’t see how four or five years, or three or four hundred 
thousand miles could be attained from a pump in freight service 
In answer to Mr. Hays on piston rod swabs, metallic-type pack- 
ing is used on the Canadian National. There was excess oil 
in the system, using the King standard hookup with a swab 
jacket at the King packing cup. The oil came through the swab 
and was syphoned or sucked up into the air cylinders. Removing 
the oil cups and the swabs improved the piston-rod service 
There are no bad effects without packing. The lubrication going 
through the air cylinders takes care of the metallic packing. 

Mr. Webb thought automatic drain valves in the compressor 
steam end a monstrosity. Personnel were injured in the inspec- 
tion pit, in the roundhouse, and at other places where the valve 
operated without warning. Also, the automatic drain valve 
closes when there is a little pressure against it, leaving water 
in the various passages and channels of the steam pipe and steam 
connections to the air compressor which is carried over 
through the pump and out the stock, destroying the lubricant 
A manually operated drain valve can be left open until the 
water has been emitted from the channels. 
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Terminal Testing of the H. S. C. Brake 


An outline of testing procedure for both automatic brake 
and electric straight-air control on _ electro-pneumatic 
brakes before train departure from the original terminal 


By R. G. Webb 


Superintendent Air Brakes, Chicago, Milwaukee, St. Paul & Pacific 


Before testing H. S. C. brakes, the brake pipe and reservoirs 
on the units to be tested must be charged to the maximum 
pressure. If the tests prescribed herein are to be made with 
the power unit attached, the charging of the brake system as 
well as the application and release of the brakes, may be made 
with the power-unit equipment. If the tests are to be made with 
the power unit detached, provision must be made to charge the 
brake system and to apply and release the brakes with automatic 
brake control and electric straight-air control. Before coupling 
either the power unit or the test truck to the train for charging, 
the brake pipe on the power unit and yard supply for the test 
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truck must be blown out in order to exclude the possibility of 
dirt or moisture entering the brake system. The brake test 
truck used in making these tests is similar to the standard test 
truck except that it has additional equipment for testing high- 
speed train-brake equipments. If the test truck has the MS-40 
or the DSE-24-H brake valve, after the pneumatic tests are 
completed the shifter lever on the brake valve can be turned for 
the electric tests. If the test truck is not equipped with either 
the MS-40 or the DSE-24-H brake valve, necessary provisions 
must be made for energizing and de-energizing the application 
and release wires. With either set-up, provisions must be made 
for th supply and control of the required voltage for which the 
relays are adjusted. This should be between 58 and 75 volts. 

As the brake system is being charged, the following observa- 
tions should be made: 

1—Check the brake system for leaks. 

2—Observe that angle cocks and cut-out cocks on the brake- 
pipe, straight-air-pipe, and signal-pipe hose connections are open. 

3—Check foundation brake rigging and safety hangers. Ob- 
serve that all nuts are tight, cotter keys properly applied and 
the locking device on slack adjusters is in place. 

4—Piston travel is adjusted in accordance with individual road 
instructions—generally, double-acting truck-mounted cylinders, 2 
to $ in.; single acting truck-mounted cylinder 4 to 5 in. 


Pre-departure Tests 


When operating with electric straight air control, before depar- 
ture from the yard or original terminal, an air-brake test on 
H. S. C. trains must be made with automatic brake control and 
electric straight-air control as follows: 
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1—If the test is to be made with the power unit attached, 
the engineman’s brake valve is changed for automatic brake 
control, the brake magnet switch opened, the brake system fully 
charged and the brakes released. 

2—Upon receiving the application signal, a 15-lb. brake-pipe 
reduction is made and the brake-valve handle left in lap position. 
The brake-pipe leakage is noted as indicated by the brake-pipe 
gauge, which must not exceed 5 lb. per minute, after which the 
reduction must be increased to 25 1b. 

3—After the brakes are applied, the inspector walks the entire 
length of the train examining brakes to determine that they are 
applied on all cars. When this inspection has been completed, 
the signal to release the brakes is given by opening the air- 
signal car discharge valve on the rearmost car from which the 
signal can be given. It is recommended that the back-up valve 
on the rear car, if the train is being tested as a unit, be opened 
wide before releasing. The engineman or carman making the 
test should note whether the brake-pipe pressure is depleted to 
zero and the brakes applied in emergency. 

4—Upon receipt of signal, the brake-valve handle is placed in 
release position with H. S. C. equipment and running position 
with 24-RL brake equipment. The independent brake, if the 
power unit is being used for testing, is left fully applied. 

5—After the brakes are released, the inspector walks the entire 
length of the train examining the brakes to determine that they 
are released on all cars. 

6—When the above shows the braks to be functioning properly, 
the engineman’s brake valve is changed for electric straight air 
and the brake magnet switch closed. 

7—With the brake system fully charged and the brakes re- 
leased, an electro-pneumatic application of not less than 30 1b. 
is made. 

8—After the brakes are applied, the inspector walks the entire 
length of the train to determine that the brakes are applied on 
all cars. When this inspection has been completed, a signal is 
given for releasing the brakes. 

9—After the brakes are released, the inspector walks the entire 
length of the train to determine that brakes are released on 
all cars. 

10—If the rear car is equipped with a DE-1 back-up valve, it 
is tried at this time to determine if the hot wire and the common 
negative return wire are intact. Defective conditions are cor- 
rected before the train is permitted to depart. 


If tests are being made with the test truck, the same procedure 
should be followed in testing the brakes pneumatically. After 
the pneumatic part of the train brake is tested properly the 
straight-air pipe is coupled to the test truck. Necessary elec- 
trical connections are made to the application and release wires 
of the train. The brake-pipe feed valve of the test truck is set 
to maintain 110 lb. brake-pipe pressure. The straight-air pipe 
feed valve is set to close at 75 lb. With the power unit attached, 
the straight-air pipe pressure is determined by the setting of the 
application and release spring in the brake valve. 

When making the No. 1 application and release tests, the fol- 
lowing should govern: 

1—Th test is begun with all electric connections properly 
made, the circuit breaker switch in “on” position, the voltage 
supply adjusted as specified above, the brake valve handle in 
running position, and both the brake pipe and straight-air pipe 
coupled to the test truck. 

2—The release and application magnets are energized; the 
Straight-air pipe should then charge from 0 to 70 Ib. in 3 to 4 
seconds. 
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3—The brakes are released by de-energizing the application 
and release magnets. 

4—The brakes are reapplied to 70 or 75 Ib. 

5—The application magnet is de-energized. After the straight- 
air pipe pressure has settled, the leakage is noted. This should not 
exceed 5 Ib. for one minute. The brakes are released and applied 
again in steps to insure that proper graduation is obtained in 
both application and release. While this is being done, observa- 
tions are made to insure that the magnet portions on each car 
are operative. This may be observed by the inspector listening 
to the magnet valves clicking. 

After the above tests and inspections as previously outlined 
have been made, the speed governor which is generally used on 
H. S. C. applications is tested. 

To conduct the speed-governor tests properly there must be 
available a test box, Westinghouse Air Brake Company Piece 
516667 for testing 32- and 64-volt equipment, or Westinghouse 
Air Brake Company Piece 1532114 for testing 32-, 64- and 100- 
volt equipment. This so-called “black box” has a toggle switch 
which the controls the battery supply to the test box. Toggle 
switch No. 2 is a polarity or directional control switch, toggle 
switch No. 3 is a double-pole, double-throw switch for checking 
generator and relay circuits; toggle switch No. 4 is a single-pole, 
single-throw switch for checking speed-governor control and 
directional relay; toggle switch No. 5 is a single-pole for 32 
and 64 volts. In addition to the above toggle switches, there 
are also push-button switch No. 6, which is used to bypass the 
generator circuit, and push button No. 7, which short circuits 
the battery when momentarily placed down. Battery terminals 
are also provided for use with the relay cabinets which are 
equipped with six test jacks. 

After all electrical and air connections are properly made—cir- 
cuit breaker switch and supply voltage adjusted as specified—and 
the test-truck brake-valve handle placed in running position, the 
brakes are applied, text-box switches Nos. 3 and 4 moved to 
“B” position, and text box switch No. 1 to “B” position. If the 
directional repeater relay does not become energized, which will 
be indicated by failure of the relay-cabinet indicator lamp to 
light, the left hand rheostat is moved slowly in a clockwise direc- 
tion until the directional repeater relay does become energized 
and the light comes on. The main battery switch is opened, the 
rheostat knob moved to extreme counter-clockwise position and 
switch No. 1 moved to “A” position. Then, by closing the main 
battery switch, if the relay cabinet indicator lamp fails to light 
and 60 per cent brake-cylinder pressure is obtained on the brake- 
cylinder gauge, it indicates proper drop-cut of the directional 
repeater relay: The pick-up of the directional repeater relay 
should not exceed 5 volts. 

In testing the speed-governor relays and relay magnets, with- 
out moving any of the test-box switches, the left-hand rheostat 
knob is moved to extreme clockwise position and the right rheo- 
stat knob moved in a clockwise direction a sufficient amount for 
the high-speed governor relay to pick up. The brake-cylinder 
gauge should then register 100 per cent brake-cylinder pressure. 
The right hand rheostat knob is gradually moved in a counter- 
clockwise direction, thus reducing the voltage until the high- 
speed relay drops out, reducing the brake-cylinder pressure. The 
pressure should reduce to 80 per cent. This test is repeated until 
the medium-speed and low-speed relays drop out. 

To assist the closing and opening of the speed-governor relays 
and eliminate fluttering of these relays due to the resistance 
change at the moment of closing or opening, there are inductive 
kick circuits to give a momentary impulse at the time of opening 
or closing. These circuits are like a simple transformer and 
derive their induction from the opening or closing of the circuit 
through the coils of certain relays. 


Characteristics of the Equipment 


A magnet valve pumping indicates: 

1—That brake-cylinder pressure is increased and decreased 
with the brake-valve handle in the straight-air application posi- 
tion. This could be caused by leakage into the control pipe or 
leakage from the control pipe. 

2—Leakage into the straight-air pipe through the magnet ap- 
plication valve or leakage from the straight-air pipe by the 
magnet-valve exhaust. Close the cut-out cock in the straight-air 
pipe to the magnet valve to be tested. If the pumping stops, 
one of the magnet valves is at fault. 
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3—Improper lift of the magnet valve. The valve lift on all 
magnet valves is ⁄6 in. After a defective magnet valve is cx 
out of service and with the test brake-valve handle in release 
position, the air brakes on the locomotive unit or car having a 
defective magnet valve should start to release. If a blow of air 
continues at the magnet-valve exhaust after the cut-out cock i; 
closed, it will not interfere with operation of the brakes; the 
application and release of brakes on the car affected will & 
controlled from adjacent cars. Cutting out the 21-B magre 
valve on one car will not materially affect the operation of tir 
electric straight-air brake on the train as the magnet valves or 
adjacent valves will supply air to and release air from tw 
straight-air pipe, which will apply and release the brakes on tk 
car with the magnet valve cut out of service. 

4—Improper adjustment of the contacts in the master contrai- 
ler. 

Brakes failing to release following straight-air application « 
the train indicates that the master controller may not have d- 
energized the release electric circuit due to improper adjustme: 
of the contacts. 

Brakes failing to release during test on a single car indicate: 
a bad leak past the magnet application valve. De-energize th 
application and release circuits to the magnet valves and cles 
the cut-out cock in the straight-air pipe connection to the magre: 
bracket. A strong blow at the magnet bracket indicates leakage 
past the application magnet valve. 

Brakes not releasing on an individual car indicate that th 
application magnet valve has less than the prescribed lift and dos 
not reduce the auxiliary-reservoir pressure below the brake-pix 
pressure during a straight-air brake application. The cut-ou 
cock in the straight-air pipe is closed to the magnet bracket. 


Operation 


1—The D-22-BR control valve is equipped with a double che} 
valve located on pipe-bracket portion to provide for the elect 
straight-air-brake in addition to the automatic-brake operation. 

2—The 1864 relay-valve performs the function of former Tyr 
B relay valve with additional features of electric magnet valves 
providing high braking ratios in proportion to train speed wit 
speed governor control cut in service. i 

3—The A-2 quick-service valve transmits local quick-servic 
activity from car to car when operating in automatic conti 

4—The 21-B magnet valve admits and releases air from th 
straight-air pipe when operating under electric straight-air-brake 
control. 

5—The axle generator mounted on the end of the roller-bearin: 
box provides an operating voltage for the speed-governor-contrc! 
relay panel when cut in service. 

6—The whistle signal system is conventional steam-road stani- 
ard. 

Fuses for the protection of electric signal circuits are locate 
in the electric locker. After completion of all tests and correc- 
tion of defective conditions, the foreman or officer in charg 
should be notified of results. 


Discussion 


Several members discussed the question of whether, when 
operating electrically with H. S. C. brakes, it is necessary 9 
road train-brake tests to test the brakes pneumatically in order 
to comply with the I.C.C. law. All who spoke preferred to test 
the brakes electrically where nothing is done to the train et- 
cept to change crews, inasmuch as the double test is given at 
the initial terminal. It was also mentioned that the fact that 
the electric brake is working on each car indicates that the auto- 
matic brake system is in order, the train line open, and the 
reservoirs charged. During the discussion it was revealed tht 
the A.A.R. plans at the next meeting to appoint a committee t° 
draw up a set of road tests for the high-speed brake for presenta- 
tion to the I.C.C. for approval. 

H. L. Tramblie, air brake instructor, Chicago, Burlington & 
Quincy, said that taking the pressure from the auxiliary reservo 
instead of from the supply reservoir eliminated a succession © 
stuck brakes. In reply to a question, he stated that brake-shee 
wear will be cut almost in half through the use of the electe 
brake, as compared with the- automatic brake, on the same tra” 
and schedule. 


ines" 
Railway Mechanics ET 


—— n Sa i a -r e 


Effect of Heating Sheds on Air Brakes* 


Damage to air-brake parts caused by heating sheds to thaw 
coal described—Maximum allowable times and temperatures 
within the shed—How to prevent troubles from this cause 


The subject of the effect of heating sheds on air-brake devices 
has been one of some concern among railroads handling coal, 
in which the nature of the coal is such that it must be wetted 
before loading and thus must be thawed to permit removing at 
the point where it is to be used. This subject became particularly 
active back in 1941 with the increased use of heating sheds over 
older methods of using torches, live steam and other heating 
means for disengaging the coal from the hoppérs of the car. 

The heating shed provides a relatively quick means of loosen- 
ing up the coal so that it can be removed from the car to the 
plant, shipside or powerhouse storage bin. The modern heating 
shed permits enclosing a definite number of cars, which are 
brought above normal room temperatures by means of steam 
through pipes located under the cars or by hot air brought in 
through blowers. These pipes and the heated air are generally 
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considerably above that of the normal room temperature, and 
it is this condition that must be controlled. Practice has shown 
that the higher the temperature the quicker is the thawing out 
of the frozen coal, although it has the disadvantage that where 
the temperatures are raised too high, they become critical to the 
car parts themselves, including the air brake devices and associ- 
ated parts. 

When such heating plants were first placed in service, and 
particularly during periods of the year where the outside tem- 
peratures were relatively low for long periods of time, the ten- 
dency to raise the heating sheds to relatively high temperatures 
prevailed, resulting in damage and even failures to certain air- 
brake parts. This damage was manifested in the form of dis- 
torted air-hose gaskets, loose air hose and clamps, and baked 
triple-valve gaskets which no longer provided a seal. While some 
of these conditions were detected immediately, others did not 
become apparent until the equipment had departed from the 
terminal and failed on the line, causing train detentions. Further 
damaged internal parts were found when valves were tested 
on the racks. 

This focused particular attention on just what temperatures 
could be tolerated without interferencse with the normal opera- 
tion of the-brake equipment after the car had been unloaded and 
again placed in revenue service. Checks have shown that there 
have been cases where such cars were held in the heating sheds 
for periods of from 7 to 18 hours, and temperatures adjacent 
to the car were raised to approximately 200 to 250 deg. F. Such 
temperatures, particularly when held for relatively long periods 
of time, adversely affect the brake devices, particularly such parts 
as the hose, gaskets, brake-cylinder packing cups, the various 
lubricants used in the brake cylinder and brake parts, and even 
some of the bushings and die metal castings. 


* Paper of the Manhattan Air Brake Club, presented by President K. E. 
Carey, general air brake inspector, Pennsylvania. 
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Allowable Heating Times and Temperatures 


A study made by the Westinghouse Air Brake Company indi- 
cated that the AB brake equipment parts would be affected by 
elevated temperatures in such parts as the lubricants, the Wabco- 
lite or non-metallic parts, the zinc-die metal castings, and the 
hose and gaskets. It was determined that where cars were placed 
in the heating sheds for periods of not longer than one hour, 
maximum temperatures in the neighborhood of 200 deg. F: could 
be tolerated without damaging the brake-cylinder lubricant. This 
applied to lubricants meeting the latest A. A. R. specifications, 
where the tendency for the oil and the grease to part is less 
than in most of the older forms of brake cylinder lubricants. 
Where temperatures above this point were encountered and for 
even short periods, the brake cylinder lubricant deteriorates 
quickly and there is some deterioration of the Wabco brake 
cylinder packing cup itself. Where temperatures exceeded 200 
deg. F., and where such temperatures were held for longer than 
one hour even the latest A. A. R. brake-cylinder lubricant 
deteriorates at a considerably accelerated rate. Such a condition 
results in aging of the Wabco cup and the gaskets and flange 
fitting seals, lowering their strength and resiliency and possibly 
affecting the actual operation and performance of the brake 
devices. The zinc-die castings are apt to warp slightly under the 
bolting strains at the higher temperatures, which results in gasket 
leakage, effecting brake-pipe or train-line leakage. The Wabcolite 
bushings are affected by temperatures exceeding 275 deg. F., 
particularly where such temperatures are maintained for any 
appreciable period over the specified one hour. 

A study could be given to a thawing cycle so controlled as to 
permit high temperatures at the start when there is a maximum 
mass of coldness to overcome and then a tapering off of the shed 
temperature down to safe limits as the temperature of the equip- 
ment is raised. 

To soften the coal effectively for ready removal, some cars are 
left in the heating sheds for periods of from 7 to 18 hours. A 
special record was made by an eastern railroad covering 21 cars, 
the purpose being to observe the normal recorded temperatures, 
the time the cars are in the shed, temperatures at the car and the 
brake devices, and the time the maximum temperatures are 
maintained. In general, they showed times in the shed of from 
7 to 18% hours, maximum normal recorded temperatures in the 
shed of from 125 to 204 deg. F. and maximum temperatures at 
the brake devices, as obtained from temporarily located special 
recording devices, of from 122 to 216 deg. F. 

Under the above conditions, it is recommended that the tem- 
perature be not higher than 175 deg. F. at the devices. For pe- 
riods of from 1 to 2 hours, the adjacent temperatures could be 
raised to the higher figure of 200 deg. F. Further checks were 
made at which time it was found that for temperatures exceed- 
ing 200 deg. F., and where the cars were subjected to these 
temperatures under air pressure, the die metal castings’ might 
become distorted resulting in some leakage, so that the tempera- 
tures should be kept below the 175 deg. F. figure, where the 
temperatures are to be maintained for the longer periods of from 
7 to 18 hours. 


Temperature Measurement 


Some of the more modern heating sheds have rather elaborate 
temperature recording devices which can be placed near the cars 
for checking temperatures existing adjacent to the brake devices 
and other parts of the car itself. However, some of the devices 
are remotely located from the cars so that they do not properly 
record the temperatures immediately adjacent to the car. Too 
much emphasis cannot be placed on temperature control since 
quite a few sheds are equipped with only recording devices 
and no means of controlling or adjusting the maximum tempera- 
tures. 

There is another simple method of checking temperatures 
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which has been found rather effective and that is through the use 
of so-called “Tempil Sticks.” These are colored crayons which 
permit marking on the side of the valve, brake cylinder or any 
desired part on the car itself. These sticks will melt at different 
predetermined temperatures in steps of 25 deg. F. so that by 
using three sticks, set to melt at temperatures of 150, 175, and 
200 deg. F., it is possible to mark the valve with the three differ- 
ent-colored crayons to determine just what the maximum tem- 
peratures have been at the valve. These tmperatures are revealed 
by the crayon marks which have melted and turned black, per- 
mitting a ready check on the actual temperature existing at the 
point of application of the crayons. The sticks are readily avail- 
able and permit the recording of temperatures at points where 
recording pyrometers and similar instruments cannot readily be 
placed when the cars are in the heating shed. 


Protecting Brake Devices 


There have been several other possible suggestions in the 
elimination of brake troubles in heating sheds, such as the removal 
of the brake devices, hose, etc., prior to placing the cars in the 
shed. This is not too dificult when it comes to the various 
hose and brake devices themselves, though it is not particularly 
suitable for the brake cylinder which is not readily removed as a 
complete unit. However, the piston can be removed and the 
lubrication checked aiter the shed temperatures have been brought 
back down. It may be rather difficult to remove brake devices in 
some of the larger heating sheds, although this could only be 
determined by further study of the problems there. 

It is not believed that the average shipper involved in the 
operation of heating sheds realizes the importance of maintaining 
controlled temperatures in the thawing of coal. When higher 
temperatures for extended periods may be used, further study 
should be given to the possible removal of the brake devices 
before placing such cars in the shed, or possibly protecting such 
devices with a suitable hood or insulating material that would 
keep the temperatures adjacent to the devices down to that 
recommended by the brake manufacturers. This latter arrange- 
ment, however, may not be too practical since for extended 
periods of time, it can be expected that the temperature inside 
of the protected hoods would invariably reach that of the sur- 
rounding car, and, therefore, result in the same damage as 
where no protection were used. 

Some thawing sheds, in addition to radiated heat, utilize water 
sprays, which, after striking the car, drain on heated lines and 
the water is turned into free steam which adds penetrative 
qualities to the heat. In sheds of this type, a cold water spray 
could be played on the critical parts, triple valve and brake 
cylinder, to keep the temperature of these parts in a safe range 
and at the same time provide more water for the gencration of 
free steam. Possibly this procedure could be combined with the 
use of the protection hood or shield. 

Though a somewhat more complicated arrangement, it does 
not appear impossible to arrange the pit portion in the shed to 
be at a lower temperature than the car body and to arrange for 
hooding the various brake devices within this pit area. This may 
appear to be a rather elaborate arrangement requiring relocation 
of the heating pipes, though in the long run it may pay dividends 
by protecting the brake devices. It may not be too far in the 
future when heating can be accomplished faster and without any 
damage to equipment through the use of electrically induced 
heating, a set-up wherein the current would flow from the car 
body to lines or to an electrode placed in or adjacent to the lad- 


ing which would uniformily raise the temperature to a point high 
enough above freezing to permit thawing and yet low enough 
to prevent damage to the lading. 

We understand that some study has also been given to the 
use of a device for vibrating the car for the purpose of loosening 
up the coal. This apparently has some merit in that it eliminates 
the heating problem. It probably would also be effective when 
combined with the heating shed operation functioning within 
recommended temperatures. There is the possible problem of 
the vibration affecting the piston bushings of the brake equip- 
ment which, of course, would have to be checked; though: 
probably for the short vibrating periods encountered, the resul- 
tant shock would not be harmful to them. 

There are no rules governing heating sheds, and it is up tc 
the shipper, at his own discretion or through information pro- 
vided by the railroads from the airbrake manufacturers, to super- 
vise his temperature control to protect the brake equipment. 
It is realized that the shipper is primarily interested in having 
his commodity removed from the car as quickly and cheaply as 
possible and there is apparently little doubt that high temperatures . 
for long periods is effective in accomplishing this. However, it 
does result in increased maintenance and possible failures of the 
brake devices, and, in many cases, such failures are not detected 
until after the cars are placed in revenue service, thereby causing 
costly train delays. We feel that on the whole this abuse of 
equipment is the result of the parties responsible not fully under- 
standing the problem and thus not aware of the magnitude of 
the situation. 

It is important to check the brake equipment on cars as they 
leave the heating shed. However, where proper cooperation is 
obtained between the railroad and the shipper, it appears that 
there could be a considerable reduction in the amount of equip- 
ment lost on cars passing through heating sheds as a result 
of excessive temperatures. Considerable additional study could 
be given to this problem having in mind the determination of the 
best results for thawing the coal and still providing a minimum 
amount of damage to the brake equipment. 

The problem of the heating shed is one that is not limited 
to the brake parts only. Many of the other freight-car parts such 
as journals, waste, packing, paint, etc., are seriously affected, 
though in this paper we are particularly interested in the effect 
of the heating shed on the brake devices, hose and gaskets them- 
selves. 


Discussion 


L. D. Hays, air brake engineer, New York Central System. 
mentioned that the New York Central and their customers use 
oil-fired open flames for emptying hopper cars, and the AB valve 
being near the slope sheet is damaged by the heat. By placing 
the control valve at the car corner the slope sheet heat is avoided. 
This location should be brought to the attention of the A. A. R. 
as it also permits easier servicing by allowing the brake inspector 
to stand along side the car in the performance of his duties. 

D. R. Collins, superintendent of air brakes, Denver & Rio 
Grande Western, said that difficulty was experienced with one 
shipper who was interested only in getting ore out of the car. 
This shipper preferred to pay for the damage caused by exces- 
sive heating rather than to lengthen the thawing time. This delays 
movement of the cars as they must be sent to repair tracks for 
a thorough inspection before returning to road duty. 

L. A. Stanton, general air brake inspector, Great Northern. 
stated that the substitution of vibrating machinery for heating 
to unload ore shook the car badly and damaged the equipment 


Attendance at the Coordinated Mechanical Meetings 


Association 


Air Brake? 03.08 30006 tlie en Sao Basan ekg ssld 


Master Boiler Makers 
Car Department Officers 
Fuel and Traveling Engincers 
Locomotive Maintenance Officers ..... 


Totals 


Allied Railway Supply ............. eo tae E hate A 


Members Guests Total 
.... 183 24 207 
.... 257 80 337 
.... 294 370* 664* 
J... 495 47 542 
.... 414 29 443 

808 808 
... 2,451 550 3,001 


*Includes visitors to exhibits who may not have attended the technical sessions. 
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on program of 


«RE&TEA. 


Addresses and Reports at the Meeting 


* Why Good Coal Is Hard to Get * What Size Coal for Locomotives 

* A Technical Revolution Under Way * Separate Steam and Diesel Fuel Reports 
* Supervisors Are Human Engineers Operating Traits of Diesel Locomotives 
* Handling Long Heavy Freight Trains Review of Valve Motion Developments 
* The Reduction of Objectionable Smoke Coaling Plant Objectives 

* Front Ends, Grates and Ash Pans Wheel Behavior on Low-Adhesion Rails 


* Reports and addresses indicated by asterisk appear in this section. 
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Road Foremen’'s 


A procram dealing with train handling, coal economics 
and dispensing, smoke abatement, certain aspects of the 
steam locomotive affecting its operation, and the training 
of enginemen and firemen-helpers for Diesel-electric loco- 
motives was presented to a well-attended annual meeting 
of the Railway Fuel and Traveling Engineers’ Associa- 
tion held at the Hotel Sherman, Chicago, September 15- 
18. Participating in a joint opening session with the 
other four railway bodies constituting the Co-ordinated 
Associations, it also contributed the report of a committee, 
of which W. D. Quarles, assistant chief of motive power, 
Atlantic Coast Line, was chairman, on training Diesel 
enginemen and firemen, to a second joint session of four 
of the associations devoted to personnel problems. A 
report of the joint sessions, including this paper, appears 
elsewhere in this issue. The report of the Committee on 
Front Ends, Grates, Ash Pans and Arches was also pre- 
sented at this session, but is included with the other 
reports presented at the individual sessions of the Railway 
Fuel and Traveling Engineers’ Association. 

Two addresses were presented also on Diesel subjects : 
one by W. A. Callison, vice-president, American Loco- 
motive Company, on the Diesel locomotive, and the other 
by P. H. Hatch, general mechanical superintendent, 
New York, New Haven & Hartford, on the operating 
characteristics of Diesel-electric locomotives. An address 
by J. D. Loftis, chief of motive power and equipment. 
Atlantic Coast Line, dealt with the responsibilities of 
supervisors in handling personnel problems. 

At a session attended also by the members of the Air 
Brake Association the report of the Air-Brake Com- 
mittee, of which W. R. Sugg, general supervisor air 
brakes and lubrication, Missouri Pacific, was chairman, 
was presented. This included papers on handling heavy 
passenger and heavy freight trains. Papers were also 
presented on the relation of wheel and rail characteristics 
on wheel sliding. by L. D. Hays, air-brake engineer. New 
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Program Varied 


Nine committees report — Papers 
are presented on two subjects — 
Two officers of railways, a loco- 
mtoive builder, and a mine opera- 
tor address the meeting — Smoke 
abatement extensively discussed 


W. C. Shove 
President 


York Central System, and on the No. 24RL brake equip- 
ment, by C. D. Stewart, vice-president, Westinghouse 
Air Brake Company. 

Dealing with steam-locomotive fuel problems were re- 
ports of three committees, one address, and one paper. 
The reports dealt with the unit cost of coal, A. A. Ray- 
mond, superintendent fuel and locomotive performance, 
New York Central System, chairman ; with coaling-station 
design for satisfactory operation, Glenn Warner, fuel 
supervisor, Pere Marquette district, Chesapeake & Ohio, 
chairman, and with fuel statistics, A. A. Raymond, chair- 
man. R. F. Ireland, president, Hanna Coal Company, 
addressed the meeting on the factors responsible for the 
current coal situation, and J. M. Bishop, chemist, Truax- 
Traer Coal Company, presented a paper dealing with the 
functions of coal-preparation plants at the mine and 
methods for their control. This paper was a contribution 
of the Coal-Preparation Committee, M. B. Adamson, fuel 
supervisor, Chicago, Rock Island & Pacific, chairman. 
Smoke abatement was the subject of a report by a com- 
mittee of which G. B. Curtis, road foreman of engines, 
Richmond, Fredericksburg & Potomac, was chairman. 

Valve motion was the subject of a report, presented by 
W. C. Wardwell, master mechanic, New York Central, 
committee chairman. E. E. Chapman, mechanical as- 
sistant, Atchison, Topeka & Santa Fe, was chairman of 
the committee which presented a report on lubrication. 


Election of Officers 


During the meeting the following officers were elected : 
President, S. A. Dickson, transportation assistant, Gulf, 
Mobile & Ohio; vice-presidents, G. B. Curtis, road fore- 
man of engines, Richmond, Fredericksburg & Potomac; 
W.R. Sugg, general supervisor air brakes and lubrication. 
Missouri Pacific, and W. E. Sample, superintendent fuel 
conservation, Baltimore & Ohio. The members of the 
Executive Committee who will continue to serve until 
the next election are R. D. Nicholson, road foreman of 
engines, New York, New Haven & Hartford; W. D. 
Quarles, assistant chief motive power, Atlantic Coast 
Line; E. G. Sanders, fuel conservation engineer, Atchi- 
son, Topeka & Santa Fe; F. T. McClure, supervisor air 
brakes, Atchison, Topeka & Santa Fe. Elected to serve 
for two years are G. Warner, fuel supervisor, Chesa- 
peake & Ohio, Pere Marquette district; G. E. Anderson, 
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general fuel supervisor, Great Northern; and A. O. 
Geertz, fuel engineer, Pennsylvania System. T. Duff 
Smith continues as secretary-treasurer. 

The secretary-treasurer reported total funds available 
for the year of $11,010 and current expenses of $10,258. 
The registered attendance was 657, of which 480 were 
members, 47 guests, and .130 ladies. 


President Shove’s Remarks 


In calling the meeting to order the president, W. C. 
Shove, general road foreman of engines, New York, New 
Haven & Hartford, reminded the members that they were 


in attendance for no purpose other than to serve the rail- 
roads and that they could do that by faithful attendance 
at all sessions and by contributing freely of their experi- 
ence in the discussions as well as by absorbing the best 
ideas advanced by others. Insuring the correct handling 
of passenger and freight trains and the elimination of 
unnecessary dense smoke are responsibilities of traveling 
engineers and fuel supervisors, he said, which play an 
important part in building satisfactory public relations. 

Abstracts of most of the reports and addresses follow. 
Some of the remaining reports and papers will appear in 
subsequent issues. 


Why Good Coal Is Hard to Get 


At least six reasons are set forth by the author—Ques- 
tions complacency toward steam locomotive handicaps 


By R. L. Ireland 
President, Hanna Coal Company, Cleveland, Ohio 


Since you saw me last year, I have been given a new title. 
I like it very much. I am now the officer in charge of dis- 
pelling complacency, and complacency is a good topic for this 
occasion. 

The railroads, like many other businesses, have shown tre- 
mendous improvement. I saw some figures just the other day 
that 7 per cent less locomotives in service in 1945 than in 1935 
traveled 600 million more miles. So what? It is very easy to 
show improvements when you are doing a lousy job. I have 
shown a lot of improvement in my coal mines, and I have kidded 
my directors and my boss that I was a hot-shot. But in my own 
heart I know I haven’t even scratched the surface on what 
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should and can be done. 
business as well. s 

Just because we made a little improvement, there is no excuse 
for complacency. 


I think that holds true in the railroad 


Availability and Utilization 


Availability is something I hear a lot about these days, and 
so I tried to find out what it means. I find that different in- 
dustries have different explanations of availability. I under- 
stand that in the railroad business it is the number of hours in 
the day that a locomotive is not either in the shop for repairs 


W. R. Sugg T. Duff Smith 
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President: W. C. Shove, general road foreman of en- 
gines, New York, New Haven & Hartford, New Haven, Conn. 
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or inspection or broken down on the system. The rest of the 
day is availability. Then, I followed that up to find out what 
utilization meant. I found that utilization is the number ot hi urs 
in the day that a locomotive is coupled to a train. 

That to me is one of the nicest little figures that you could 
possibly have because the operating department can pass the 
buck to the maintenance-of-equipment department and the main- 
tenance-of-equipment department can pass the buck to the op- 
erating department and, between the two, the fact that the loco- 
motive is working but half time gets lost in the argument. 

Coal mining is a little different because your mine is running 
or it isn’t. When it is running that is utilization and when it 


R. J. Ireland 


is idle that is not utilization. You have the added complication 
of fitting your available motive power to trains to move. 

If I may offer a suggestion, you might get some of the alibis 
out of the game if utilization were thought of as the percentage 
of time that an engine is in service out of the hours that it is 
available. Then you can charge the hours that it is not available 
to the maintenance department and the hours it is not in use to 
the operating department and neither can pass the buck. 


Grandmother’s Tales 


My pet gripe is the fact that every railroad has a lot of good 
steam-propelled reciprocating locomotives and that they are not 
giving them a break. If I permitted our machinery to be out 
of service as much as the railroads permit their steam locomo- 
tives to be out of service, I would get fired, and properly so! 
Aren’t you letting, should I call it a grandmother's tale, guide 
your judgment? The old, old habits that were handed down by 
generation after generation: never take your woollen underwear 
off until the Ides of March, and always drink some kind of 
sassafras tea on the third of April every year to clean out your 
system for the summer—all that bunk. 

Isn’t there a lot of that in a lot of the practices that are going 
on on a lot of the railroads today? They are afraid to take a 
chance. Afraid to try something new. You are afraid to be re- 
ponsible for making a mistake or of trying something that 
doesn’t work the first time. You are afraid that if you try 
something, they will get impatient with you and order you 
back to your old practices before you have had a chance to work 
out something new and better. That is complacency in my 
language. Don’t be afraid of getting away from complacency! 
That is what built America and that is what is going to save 
the world—the American system of jumping in and doing some- 
thing new that has never been heard of or tried before. We 
certainly need that on our railroads today. 

Last year I talked about fuel. I told you that it was your 
own fault that your availability wasn’t greater because you don’t 
use the proper kind of fuel; that you ought to get your purchas- 
ing agents to buy the kind of coal that you ought to have. I 
told you that your locomotive performance supervisors ought to 
determine the kind of fuel you ought to have. Now you will 
pass the buck back to me and say, “Why don’t you give it 
to us? We are asking for it and we can’t get it.” 


A Change in the Fuel Supply 


It might be interesting to some of you to know what the cause 
of that is. First of all, the State Department has determined 
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that one of the things that we must do to help Europe is to send 
them a lot of coal. That is taking coal away from home use. 
In addition to that, it is slowing down the movement of cars 
because it takes longer to send coal through to tidewater and 
get the cars back to the mine than it does to send it to the 
customers on the line or to the lakes, because the tidewater fa- 
cilities have not been developed for the volume of business they 
are trying to handle. That is one of the reasons why coal 
is scarce. 

Another reason is that, since the war, a great many other 
industries are calling for open-top rolling stock. This morning, 
I saw trainload after trainload of coal cars filled with sand and 
gravel and scrap metal. A great many more care are being 
tied up in that kind of service now than during the war, and 
that curtails the amount of cars available for coal. 

Another reason is that our customers—I am not referring to 
the railroads because they always held coal in cars—but our 
regular customers who were working triple shifts seven days a 
week during the war and were unloading equipment promptly, 
aren’t doing so any more and that is a delay which has slowed 
down the turn-around of cars. 

There is another thing—I would do the same thing if I were 
running the railroads and I don’t blame them—a lot of them have 
been running in red ink lately because their revenues don’t match 
their expenses, and, therefore, they have been trying to curtail 
expenditures. They do it in two ways: (1) bad-order cars are 
accumulating; (2) overtime is not being used to move cars as 
rapidly as they might otherwise move. 

One more thing—you are using the same car rating rules that 
were used in the case of hand-loading mines. In a hand-loading 
mine on a two-day run an operator couldn’t possibly cheat more 
than 10 per cent because he couldn’t accumulate enough cars of 
coal loaded ahead to amount to more than that. In a mechanized 
mine today it is practically impossible to increase production 
for a given day or two days over the normal run because the 
number of cars used is exactly integrated to the capacity of the 
loading equipment. The strip mine, however, is a very different 
case. In strip mining, the coal is uncovered ahead and then 
it can be loaded into trucks and taken to the tipple for loading 
in railroad cars at any time it seems convenient. It is simple 
for a strip-mine operator, on the days that he is going to get 
a car rating to borrow trucks from all the neighbors and to 
put to loading coal some of his shovels that are normally used 
for uncovering coal and establish a car rating two or more 
times our sustained capacity. 

A great many of the strip mines in this country today haven't 
the cleaning facilities and the sizing facilities to give the 
railroads the kind of coal they want and need. They take it up 
as it comes—some of it would be better sold as real estate than 
as coal—load it over a ramp as mine run and you take it and 
like it. The big mines with cleaning and sizing facilities are 
running three or four days a week. ` 

Those are the reasons why you aren’t getting the kind of 
fuel you ought to have to get good availability out of your 
equipment. Until something is done about these various points, 
you are going to have to get along as best you can and it 1$ 
a shame that you do! I wish I could do something to help you. 
but I admit that I have so far not succeeded very well. 


Complacency and Steam 


Being in the coal business and being an American citizen, 
as you all are, I have a two-fold interest in getting the great- 
est availability and use out of steam locomotives. The railroads 
have an investment in them. They have proved themselves to 
be capable units, but they aren’t getting a break as compared 
to the Diesel. The reasons primarily are the comparative figures 
that are published on the relative merits of the two types of 
units. I am awaiting the day when some railroad has nothing 
but Diesel locomotives and their figures have to be presented 
on the basis of the pool of the entire number. That is going to 
be a very interesting comparison with the figures that are being 
dished out today where they are put on special runs because 
of their tremendous initial cost and the preferred service !$ 
compared with the pool of standard locomotives. 

I can quote a lot of you, off the record, about as follows: 

“It's a shame that we can’t get better facilities for servici"g 
our steam locomotives.” 

“It’s a shame that we can’t get the same word passed dow? 
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from the top to get the full use of our modern locomotives 
that we do on the Diesel locomotives.” 

“Its a shame that we can’t get some minor expenditures made 
to improve our coal docks, watering, and ash-disposal facilities.” 

If my friends on the railroads can tell me those things off 
the record, why can’t you gentlemen do something about it on 
the record? We stand ready to help you in any way we can, 
but the thing has got to originate with you. Then, if we can 
be of assistance to you—I mean the coal operators who are 
equipped to give you the fuel you need and who are always 
ready to help you in any way they can—we will get behind you. 

There are many manufacturers of steam locomotive parts and 
I have been told by railroad men that their products represent 
advancements in the art. I say, “Why don’t you use them?” 

“Well, they haven’t been tried out enough.” 

“Are you trying them out?” 

“No; we are waiting for some other railroad to try them out 
and if they prove successful, we will try them.” 

Let George do it! Our company wouldn’t be where it is today 
if we had waited for George. We try to see how far ahead 
of George we can keep ourselves all the time. We would not 
last long as shippers of coal on your railroads if we didn’t keep 
ahead of George. So, in addition to locking complacency in the 
closet, let’s see if we can’t get ahead of George. 


The coal operators—I was one of them—used to rejoice every 
time we saw a lot of smoke coming out of a chimney. That 
meant they were wasting 25 per cent of the coal they had bought 
and they would have to buy 125 per cent of their requirements— 
that was swell. But competition caught up with us in the form 
of oil and gas and the public is getting awfully tired of smoky 
cities. We have had to change our tune and it is good business 
to do it. If, by the elimination of smoke you can reduce the 
cost of maintaining a home in the city, that is progress and it 
should be supported. 

I was recently talking to a group of retailers trying to urge 
them to educate their customers in better,firing practice and 
I put this up to‘'them: How many of you would go in the liquor 
store, buy a bottle of liquor, pay for it, pull the cork, pour 25 
per cent of it on the floor, shove in the cork, and go home with 
the balance? How many of your wives would go to the butcher 
shop, buy a T-bone steak, pay for it, borrow the butcher’s knife, 
cut off the tenderloin, toss it in his face, and carry the rest of 
it home? That, gentlemen, is what is happening when you see 
smoke—and the railroads are guilty of that! 

I ask your support in the interest of the general welfare, in 
the interest of avoiding restrictive legislation, to do more than 
you are doing for the elimination of smoke. It is not economic] 
it is not popular, and it is doing your industry harm. 


` 


A Technological Revolution Under Way 


By W. A. Callison 


Vice-President, American Locomotive Company 


Last fall the first of a new line of Diesel-electric road loco- 
motives made its debut in New York. This was the seventy-five 
thousandth locomotive built by American Locomotive Company 
since its earliest ancestor went into business more than 100 
years ago. But that fact is only an interesting incidental. What 
mattered was that American Locomotive had succeeded—beyond 
its best expectations—in doing something it had set out to do 
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nearly ten years ago. There is no question in our minds that 
this new locomotive is a truly significant advance in locomotive 
power. 

But that occasion seemed to have another significance—a sig- 
nificance greater than any single locomotive no matter how 
revolutionary. The railroad industry in this country is on the 
threshold of a technological revolution—and is already well into 
the earliest stages of it. There is every good indication that 
the railroad industry has started on a change-over from steam 
power to Diesel-electric power with all that this implies. 

The steps in this direction have been gradual to date. For 
example, there were 42,413 locomotives on line in this country 
at the end of 1945 and only 2,981 of them were Diesel-electrics. 
It is true that 86 per cent of the mileage was run during 1945 
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by steam locomotives. Even in the switching field, where the 
Diesel-electric far outclasses steam power, 75 per cent of the 
mileage for the same year was turned in by steam locomotives. 

But the great number of steam locomotives only emphasizes 
the magnitude of the revolution which is already in progress. 
The forces at work are revealed by the figures for locomotive 
orders. In 1935, for example, 20 per cent of locomotive orders 
were for Diesels. Two years later the figure was 40 per cent. 
Four years later it was 62 per cent. Six years later—just 
before the war—it was 76 per cent. Today the domestic demand 
for locomotives is overwhelmingly for Diesel-electrics—approxi- 
mately 95 per cent. 

The magnitude of the revolution will be indicated further by 
the fact that the depreciated value of steam locomotives as carried 
on the books of Class I railroads was close to two billion dollars 
at the end of 1944. 


Diesel-Electric Cuts Costs 


How can such a change be justified? More than anything 
else it is justified by economy. There is no doubt in the minds 
of those who have given this whole subject the closest study 
that the Diesel-electric can materially cut railroad costs. It 
has a far greater availability than the steam locomotive. In the 
switcher field where the Diesel has made the greatest initial 
progress a steam switcher is available for active duty only about 
40 per cent of the time, whereas the Diesel can be in service 
more than 90 per cent of the time. In road service the Diesel 
has not only the advantage of availability, it also has the advan- 
tage of being able to go without water, and we have found out 
how to make it eliminate pusher locomotives in many parts of 
the country where it is necessary to climb mountains. Because 
the Diesel-electric makes fewer stops for servicing on long 
runs—such as in the West, especially—it makes better time 
schedules. Moreover, faster acceleration contributes to the main- 
tenance of higher average speeds. This also has a special 
significance to the West where perishables are an important 
part of your freight. 

The truth of the matter is that our railroads find themselves 
continually squeezed between rising costs from below and hard, 
fixed ceilings of rates above. They must be economical and 
fight for survival in that narrow space between costs and rates. 
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Favoring the technological revolution also is the improvement 
in hnancial cendition which was made possible by the magnifi- 
cent job done by American railroads during World War II. 
They had the advantages of tremendous loads for a long period 
and were able to get out of debt. 

The war not only helped railroads get into the soundest 
financial condition they have enjoyed for a very long time, but 
it also wore out great quantities of old equipment. Add the 
third fact, that the Diesel-electric came of age as the most eco- 
nomical form of power at this particular moment in railroad 
history, and you have the essential facts which lead to our belief 
that a revolution ®m railroad motive power has begun. 


The Alco-G.E. Line 


We of American Locomotive Company have been working 
with the General Electric Company in the development of our 
new road Diesels and our whole new Diesel line. The war 
handicapped the research which we were doing. We had to set 
aside much of it and we were under government orders to make 
no road Diesels during the war period. But the war gave us 
and General Electric experience which has proved of great value 
to our joint effort. G.E. made major contributions to American 
aviation during the war- -in the field of the supercharged gasoline 
engine, for one thing. Out of that experience G.E. engineers 
were able to develop the turbo supercharger used in the new 
Alco-G.E. road locomotives. It is capable of doubling the power 
output of the Diesels without increasing weight. 

There is something else which stems to give this year 1947 
special significance in the field of railroad power. The new 
Alco-G.E. Diesel-electrics are being built by mass methods. 


Still Room for Steam 


We do not, by any means, believe that the steam locomotive 
is dead. Within the past year we have built steam locomotives 
that have set a record of 52,000 miles of service for a 60-day 
period on one of the nation’s foremost eastern railroads. Further- 
more, there are railroads which run through coal districts, have 
large interests in coal mines, and carry coal as their principal 
item of freight. In some cases as much as 70 per cent of their 
freight is coal. They will continue to need and want coal- 
burning locomotives. As a matter of fact, our company is now 
experimenting in the use of powdered coal and carrying 
on research with steam-turbine and gas-turbine locomotives. 


But when all this has been said, there is still the clear fact 
that we are actually in the era of Diesel-electric power. The 
research, and the changeover of our plants for mass production 
fo Diesel-electrics represents an investment of $20,000,000 by 
American Locomotive Company. That investment. will indicate 
to you that we look upon the transition of the railroads from 
steam to Diesel power as something very real. 


Manufacturing Objectives 


The general objectives of our assembly-line procedures are: 
efficient and economical production; the manufacture of inter- 
changeable parts and sub-assemblies so that they are available 
at all times for service; and thorough planning, scheduling and 
production control, to effect low cost of manufacture, and the 
meeting of customers’ requirements. 

We have designed and built a 1,500-hp. combination switcher 
and road locomotive; a high-speed freight locomotives in multiples 
of 1,500-hp. units; and the high-speed passenger locomotive in 
multiples of 2,000-hp. units, which made its bow in New York 
last fall. This locomotive and those that have followed it have 
since confirmed all claims made for it. 

Two 2,000-hp. units were given exhaustive tests on the Lehigh 
Valley. The results will, I think, interest you. This 4,000-hp. 
locomotive had a continuous operating range between 23 and 
100 miles per hour. The continuous hauling power of that 
locomotive was 50,000 Ibs. tractive force. The 4,000-hp. loco- 
motive handled fast passenger trains between Buffalo and New 
York, in both directions, and without any helper service. The 
locomotive had to be able to run at speeds up to 90 miles per 
hour and yet handle the heavy drags of the two per cent grades 
out of Ithaca and Wilkes-Barre without any help. 

There is something else we should have in mind in looking 
at the rising trend toward the Diesel-electric. The bill for 
damaged shipments on American railroads last year was about 
one hundred million dollars. Railroads, competing with bus and 
truck and plane carriers, have a great deal to gain from cutting 
that bill. It isn’t simply a matter of cutting costs, it is a question 
of eliminating a source of conflict and annoyance with respect 
to the shipper. A new power-plant-regulating system on our 
new Diesel-electrics—using both hydraulic and electric controls— 
provides smoother stops and starts and gentler handling all along 
the line. We hope to make our contribution to reducing that 
one hundred million dollar cost. 


a 


Supervisors Are Human Engineers 


By J. D. Loftis 
Chief of Motive Power and Equipment, Atlantic Coast Line 


Engineering brains and ingenuity have changed our thinking 
from the steam locomotive of yesterday to the poppet valve steam 
locomotive, steam-turbine-electric locomotive, Diesel-electric loco- 
motive, and are now engaged in perfecting the gas-turbine-electric 
locomotive for practical service. From my knowledge of the skill 
that is latent in the engineering field today, I should not be 
surprised if the gas-turbine direct drive, and possibly an atomic 
energy locomotive were not in the early development stages. 
Certainly, the knowledge and imagination that created the mod- 
ern ultra-refined coach train of today and the luxurious Trains 
of Tomorrow will not be deterred by any problem of providing 
freight and passenger equipment and motive power necessary 
to provide fast, economical, and efficient rail transportation before 
future demands are made upon the railroads. More far-thinking 
railroad managements are looking toward the future and asking 
their mechanical departments for equipment with which to mer- 
chandise transportation rather than awaiting demands by shippers 
for services. All of this, and more, will be provided by investors 
in an effort to keep the railroads ahead of demands. 

Now, let us examine that which welds the fine equipment, 
locomotives, right-of-way, rails, spikes, signals, communications, 
and other highly engineered items into the efficient rail transporta- 
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tion network of today. Millions of dollars can be invested with- 
out any chance of success until the human element has been 
introduced. This railroad structure may be likened to the human 
body in that, until life is breathed into the body, the best condi- 
tioned and proportioned frame is useless. It is, therefore, af- 
parent that, without the human element, this multi-billion dollar 
structure is useless. 

I have attempted to illustrate the technical engineering effort 
that is expended in developing and maintaining the material 
structure of rail transportation. Yet, how much effort is ex- 
pended toward engineering human relations? I am afraid that 
too little importance is given to this feature. Such pioneers 
as F. K. Mitchell of the New York Central, J. Gogerty of the 
Union Pacific, W. J. O’Neill of the Western Pacific, and W. H. 
Sagstetter of the Rio Grande have placed emphasis upon training 
of mechanics for the shops of these great systems. Others, such 
as H. J. Schulthess of the Rio Grande, have gone further and 
instituted educational programs for supervisors, but, to my know!- 
edge, none has devoted full engineering efforts toward the de- 
velopment of educational programs for employees and supervisors 
alike. Such commercial firms as the General Electric, Westing- 
house, Lincoln Electric, Wilson & Co., General Motors, and 
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others far too numerous to list here have developed supervisory 
and personnel programs to the utmost with the result that no 
commercial advertising program can equal the good will en- 
gendered by the collective supervisory and working groups of 
these companies. The success of these firms is ample proof of 
the wise course they have pursued. The Atlantic Coast Line 
has probably taken the most important step of any recent advances 
in this direction by establishing in their shops stabilized em- 
ployment. 

How can this human engineering be accomplished? By the 
combined efforts of all supervisory personnel. Who is the most 
important factor in this direction? The local direct supervisor. 
I do not -mean by this that it is his responsibility alone because, 
without the support of his superiors, he cannot carry the burden. 
Assuming, however, the wholehearted cooperation of the ‘chief 
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of maotive power, the road foreman has in his hands the applied 
scierace of human engineering. 

Too much time is being spent by road foremen attempting 
to correct past faults rather than taking preventive action prior 
to the fault. It is time for us to take stock of our programs, 
map a concise course, and take definite action to implement the 
necessary steps. From the standpoint of the road foreman his 
most important responsibility is to know his men. Errors occur- 
ring as the result of aggressive action when not repetitious are 
much more explainable than lack of action on the part of an 
individual who is fully conversant. It is contingent upon the road 
foreman to single out those men most in need of assistance and 
concentrate upon them. Very few men actually want to do a 
poor job. Conversely, most men are capable of doing something 
well. Of course, there are those men who, through lack of 
foresight or careless selection, become a round peg in a square 
hole by selecting for their work an occupation for which they 
are not equipped, but with close supervision this becomes ap- 
parent during the first few months of employment and they 
should be persuaded to accept another line of endeavor. There 
are certain fundamentals which we require our supervisors, in- 
cluding road foremen, to follow: 

1—Make certain that the new employee is the right type of 
individual to take into the ranks. 


2—Make certain that the new employee wants to follow rail- 
roading as a career and is not just looking for a job. 

3—Offer suggestions to the new employee as to how he may 
better learn his work and the general operation of the railroad. 

4—Set up an educational program that will make certain the 
new employee learns the fundamentals of the job undertaken. 

5—Follow the new employee closely during the first months 
of his employment to make certain that he will not become a 
round peg in a square hole. 

6—Point out his strong points as well as his weak points and 
assist him in overcoming the weak points. 

7—Take the new employee into confidence and point out to 
him the reasons behind each request. Then, when it becomes 
necessary to ask for special effort or special duty, the new em- 
ployee has sufficient confidence and respect to put forth his whole- 
hearted cooperation. 

8—After the new employee becomes an old employee, do not 
forget him, but periodically be with him, discuss his problems, 
the problems of the railroad, and other items of mutual interest. 
Let him know that he is still an individual and not merely a 
payroll number. 

It is my belief that the “proper individual” can be trained to 
do practically any type of work or to accomplish any supervisory 
task for which he is selected. It does not follow that the only 
person qualified to instruct in the proper operation of a locomo- 
tive is a man who has been hired as a fireman, progressed through 
the ranks to an engineman, and then has been promoted to the 
position of road foreman. I shall concede that the “proper in- 
dividual” with this background is better qualified to begin work 
as a road foreman than a like individual without this background. 
Within a short period of time, however, this distinction should 
rapidly disappear. It is my belief that when a man becomes a 
road foreman he has not reached the limit of his advancement. 
On the Atlantic Coast Line we have former road foremen as 
Diesel shop foremen, trainmasters, and assistant chiefs of motive 
power. On the other hand, we have a former electrical super- 
visor as assistant road foreman. Properly selected men in this 
capacity should have equal chance for advancement with those 
men from the ranks of supervisors in the shops. Here, I should 
again like to stress the importance of the individual. 

In meeting present-day requirements of speed and service, the 
simple problem of transporting people or material from one point 
to another has become complex. How well each of these functions 
is performed is the criterion of success. As an example, I should 
like to cite a roadway department with the best prepared track 
structure, a dispatcher who has set up the best possible operation, 
a conductor who has been the most courteous and helpful in- 
dividual in his contacts with the traveling public, equipment 
perfect in all respects; yet, an engine crew fails to find a blown 
fuse in a control circuit and causes a delay of several hours. 
The passenger judges the entire performance of all railroads 
by this one failure. This is also true with respect to freight 
shipments. A freight agent in accepting a shipment has performed 
his duties well and efficiently. A delivering agent has been most 
helpful in the delivery of the freight and in filing a claim. Yet, 
one moment of carelessness on the part of one yard crew has 
destroyed all the past good will built up with the shipper and 
receiver by mishandling the car and destroying the shipment. 
It is time that all employees and supervisors alike take stock of 
our individual efforts and the effect they are having upon the 
operations as a whole and ask himself this question, “Am I doing 
my part in contributing my full effort to the whole operation?” 


Handling Long, Heavy Freight Trains 


A description of braking practices to attain better starting, 
braking, and releasing under various operating conditions 


Before attempting to start a long, heavy freight train, allow 
ample time for all brakes to release, and when starting, keep 
the locomotive at a slow and uniform speed for at least 200 ft. 
There is from 65 to 100 ft. of slack in a 100-car freight train, 
and to avoid damage to draft gears, couplers and lading, the 
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locomotive speed must be slow until all cars have been started. 
With two locomotives ahead, the engineman of the lead loco- 
motive should start the train unassisted, if possible. The engine- 
man of the second locomotive should not assist in starting, unless, 
and until he receives a signal to do so. 


543 


If necessary to take the slack when starting, the slack should 
be taken on the entire train. If on an ascending grade, where 
the rear portion of train will roll back when taking slack, the 
better method is to bunch the slack during a reverse movement 
by using the train brakes. This is accomplished by using a light 
pulling throttle. Making a light initial reduction, and do not 
allow the locomotive brake to apply during the reverse move- 
ment. After allowing time for the brakes to apply on the rear 
‘cars, move the brake valve to running position for two or three 
seconds, and then back to lap position, repeating this operation 
until nearing the end of the stop. Complete the stop with the 
brake valve in running position. This is to prevent brakes from 
applying on the head cars with sufficient holding force to allow 
the rear cars to run-out and stretch the train. The brake applica- 
tion should be started as soon as the train is in motion. After 
completing the stop, make a full service reduction, and allow 
ample time for all brakes to release before attempting to move 
forward. A hand brake applied on the caboose will assist 
materially in bunching the slack when making the stop and 
holding the slack while releasing train brakes. If the grade is 
very steep, brakes should be applied before the train is started 
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in reverse movement; then the brakes on the head cars are re- 
leased, and the locomotive and head cars moved back against 
the rear cars while brakes are appligd on the rear cars. 


Service Braking* 


Before changing the throttle setting of the steam locomotive, 
and with the throttle of the Diesel locomotive in Run 6 or less, 
move the automatic brake valve to lap position, and leave in that 
position a second or two to check brake pipe leakage. If exces- 
sive, move the brake valve to maintaining position when the 
desired reduction through leakage had been made. If there is 
no leakage, move the brake valve to first service position and 
make an initial reduction of from 5 to 7 Ib. Do not allow the 
locomotive brake to apply during the initial reduction. To avoid 
higher brake cylinder pressure on the head than on the rear 
cars, due to a heavier brake pipe reduction on acccount of brake 
pipe gradient, and to allow slack to be stretched during the first 
stage of the brake application while the train speed is high and 
the brake cylinder pressure low, move the brake valve to running 
position for about two seconds to start a release of the brakes 
on the head cars where brake cylinder pressure is higher; then 
return the brake valve to lap position. When the brake valve 
is placed back in lap position, the brake pipe pressure will level 
off sufficiently to move the control valves on the head cars to 
quick-service position, and the quick-service limiting valve will 
insure a 10-lb. brake cylinder pressure on those cars, which will 
be about equal to the brake cylinder pressure developed on the 
rear cars where the brake pipe pressure was not as high as it 
was at the locomotive. After allowing time for the drop in 
brake pipe pressure due to the functioning of the quick service 
limiting valve, the brake valve may be placed in maintaining 
position, if desired, to prevent a further reduction in brake pipe 
pressure. If additional reductions are necessary to control speed, 
or to stop before overrunning the objective, each subsequent 


* This section of the report was removed from the body of the Teport to 
an appendix by action of the Executive Committee. See the discussion, 
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reduction should be less than the initial reduction, and an interval 
of at least fifteen seconds should be allowed between each reduc- 
tion. The locomotive throttle should be reduced as the speed 
reduces, and when not less than 50 ft. in advance of stop, a 
Diesel locomotive throttle should be reduced to idle position 
and a steam locomotive throttle fully closed. Sand should be 
used during the last ten to twelve car lengths from the stop. 
When about 40 ft. from the stopping point, start a final reduc- 
tion of from 6 to 8 lb., and be sure the locomotive brake is fully 
applied as the stop is completed. If the final reduction has been 
started too soon, and the equalizing piston is about to seat, 
closing the service exhaust, increase the reduction sufficiently 
to have the exhaust port open, discharging the brake pipe air 
when the stop is made. 


Release While in Motion ` 


When it is desired to make a running release, start brake 
application as outlined under Service Braking. Then allow the 
brake pipe pressure to be reduced 2 or 3 lb. at a time by leakage, 
or if no leakage, make subsequent reductions of 2 or 3 Ib. each 
until the desired reduction in both speed and brake pipe pressure 
has been made. The brake pipe reduction should be increased 
to at least 12 Ib. on trains of 75 cars and to 15 1b. on trains of 
100 cars before releasing. If speed is above 25 m.p.h, the 
throttle of the Diesel locomotive should be reduced to Run 3 
or less when releasing, and if the speed is below 25 m.p.h. the 
throttle should be placed in Run 1. The throttle of a steam 
locomotive should be handled in such a manner as to reduce the 
pulling power of the locomotive during the release. Release with 
the brake valve in running position if the locomotive is equipped 
with a high-capacity feed valve. 

When making a running release, if the speed has reduced below 
that desired, and continues to reduce, indicating brakes~ not 
releasing, the Diesel throttle should be placed in idle position 
and the steam locomotive throttle closed, and retarding force 
provided on the head portion of the train by applying the 
locomotive brake. If it is found the train brakes are not releas- 
ing and the train is going to stop, make a final reduction as 
outlined under the subject Service Braking. Be sure the service 
exhaust is open and discharging brake pipe air as the stop is 
completed. 

The release of brakes on freight trains without liability of 
damage before a stop is made depends on the speed and length 
of the train, the degree of brake application, the position of the 
slack, the way grade conditions favor release, the amount of 
main reservoir pressure available, and the amount of brake pipe 
leakage. 

When stopping a train, or cars, that are being pushed, such 
as in a reverse movement, make a light initial reduction, using 
a light pulling throttle, and keep the locomotive brake released 
throughout the movement. Do not make a final reduction as 
the stop is completed. To do so would cause the head cars to 
brake more heavily than the rear cars, hence a run-out of slack 
and the possibility of a break-in-two. Instead of making a final 
reduction, it is better to move the brake valve from lap position 
to running and back to lap two or three times during this move- 
ment, leaving the brake valve in running position during the 
last twenty or thirty feet of the stop. This is to prevent heavy 
loads on the rear of the train from running out, damaging 
couplers as the stop is completed. 


Train-Service Application 


When the brake is applied in service application on the train 
by other than the engineman, he will continue to use some power, 
reducing power as speed reduces, leaving the automatic brake 
valve in running position until the stop is completed. When not 
less than 100 ft. before the train comes to a stop, place the 
Diesel throttle in idle position, or close the steam locomotive 
throttle fully, apply the locomotive brake with the independent 
brake valve, and start sand running. After the stop has been 
made, make a full service brake application before proceeding. 


Train-Emergency Application 
If the brake is applied in emergency on the train by other than 


the engineman, he will place the automatic brake valve in lap 
position, close the steam locomotive throttle, or reduce a Diesel 
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locomotive throttle to idle position, and start sand running im- 
mediately. If operating a locomotive having the No. 8-A dis- 
tributing valve, and the controlled emergency valve is set for 
controlled build-up of locomotive brake cylinder pressure, it is 
possible that the stop will be completed before sufficient brake 
cylinder pressure has developed on the locomotive to give the 
desired holding force, hence the possibility of a break-in-two. 
Therefore, when within 100 ft. of the stopping point, move the 
independent brake valve to quick-application position, and hold 
in this position until the stop is completed. With the independent 
brake valve in quick-application position, the controlled emer- 
gency valve will move to non-controlled position, closing com- 
munication to the application chamber, and develop a rapid 
build-up of application-cylinder, and in turn, brake-cylinder 
pressure. If the independent brake valve-is not held in quick- 
application position, the return spring will force it back to slow- 
application position, and in this position the controlled 
emergency valve will move back to controlled position. In con- 
trolled position commmunication is established between the 
application chamber and application cylinder, allowing the higher 
application cylinder pressure to flow to the application chamber, 
thereby reducing application-cylinder pressure, and in turn brake- 
cylinder pressure at or near the end of the stop, resulting in 
severe strain on draft gears and the liability of a break-in-two. 


Overcharged Train Line 


Erratic operation of the feed valve, or a leaky charging valve 
in the No. 8 equipment, will cause an overcharged train line. 
Should the train line become overcharged when operating loco- 
motive equipped with SD or ADA compressor governors, place 
the brake valve in release position and continue to a terminal, 
or point where the condition can be corrected, without a delay. 
If operating a Diesel locomotive, or a motor car, which is 
equipped with a type of compressor governor that allows approx- 
imately 10 lb. variation in main reservoir pressures, the brake 
valve cannot be operated in release position. To avoid a delay, 


place the brake valve in maintaining position, and proceed to a 
terminal, or point where the condition can be corrected. The 
engineman must take necessary precautions to prevent the loco- 
motive brake from creeping on when operating with the brake 
valve in release or maintaining position. 

When the condition that caused the overcharged brake system 
has been corrected, and it is desired to reduce to the standard 
pressure, make a full service reduction, and allow ample time for 
all brakes to apply fully. Then restore brake pipe pressure to 
within 10 1b. of the pressure to which it had been overcharged, 
and maintain brake pipe pressure to within 10-lb. from that 
reduced, and allow ample time for the brakes to release. Repeat 
this operation until pressure has been reduced 20 1b. below the 
standard pressure for that train. Then release with the brake 
valve in running position. It must be known that all brakes 
release before proceeding. Do not attempt to get rid of an over- 
charge while a train is running, except by usual application and 
releases at high speeds, or on grades. 

[This paper was prepared by F. T. McClure, supervisor air 
brakes, Atchison, Topeka & Santa Fe. It is part of the general 
report on air brakes prepared under the chairmanship of W. R. 
Sugg, general supervisor air brakes and lubrication, Missougi 
Pacific.—Editor. ] 


Discussion 


Serious discussion was raised to the service braking provi- 
sion for releasing the brake by successive movements of the 
brake-valve handle to running position and back to lap and not 
using the release position. It was voted by the meeting to return 
the report to the Executive Committee for further consideration 
or withdrawal. After considering the matter, the executive com- 
mittee reported its decision that the controversial features in the 
service braking section be removed from the body of the paper 
when it is printed in the proceedings and placed in an appendix 
for further consideration, and that all discussion on the subject 
be printed. 


The Reduction of Objectionable Smoke 


Factors involved in reducing smoke analyzed and the design, 
installation and operation of various aids to combustion de- 
scribed — Responsibilities of operating personnel discussed 


While smoke is the result of incomplete combustion, and will 
be entirely absent only where combustion is brought about 
under the most favorable conditions, the emission of objectionable 
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smoke by a locomotive indicates either that it is being improperly 
fired, or that some mechanical defect exists—with some excep- 
tions, of course, as to the grade of fuel being used. 
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Many cities have instituted action toward some method of 
smoke abatement, some of them having gone so far as to limit 
or ban services rendered by steam locomotives within certain 
limits. As long as coal-burning locomotives are in operation 
the railroads will be confronted with more and yet more drastic 
regulations for the abatement of the smoke nuisance. The time 
has come for the railroads to put forth every effort to control 
smoke, not only in districts where smoke is ‘restricted by law, 
but throughout their entire territory. The ever incfeasing cost 
of fuel and the mounting complaints of smoke conditions by the 
public in cities, towns and rural districts have made the problem 
of smoke abatement a major issue with the railroads. 


Evils of the Smoke Nuisance 


There are many evils chargeable to the smoke nuisance, chief 
among which is the effect upon the health of the nation. An 
authority on this subject states that “by banishing the prevent- 
able smoke in America, the nation’s death rate would be reduced 
by one sixth; cities would bask in twenty to fifty per cent more 
sunshine; and the nation’s fuel bill would be slashed one fifth.” 
From another source the estimated damage caused by smoke 
in the United States alone is set at two and one half billion 
dollars. Approximately one and one half million of this is spent 
for washing, dry cleaning, painting and repairs to buildings; 
another two hundred million in fuel wastage, due to the incom- 
plete combustion; and the greater part of the remainder for 
doctor bills in the treatment of infected eyes, ears, lungs, etc. 
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Smoke abatement and fuel conservation go hand in hand. 
There are a number of factors that enter into this problem, 
and every one concerned with the movements of trains and 
the furnishing of power to handle trains, has a responsibility 
for the elimination of objectionable smoke and the conservation 
of fuel. i 


Factors in Reducing Smoke 


The first step in the elimination or reduction of smoke by 
the railroad companies should be in the design of the locomotive. 
It should be designed with sutthcient heating surface and grate 
area so that the burning rate per square foot of grate area 
will not be too high. The locomotive of twenty to thirty years 
ago was not designed with sufficient grate area to burn coal 
slowly enough to permit proper combustion. With the increased 
cost of fuel locomotive designers have given this factor more 
consideration, and it is now a recognized fact that when coal is 
to be burned faster than 100 Ib. per sq. ft. of grate area per hr., 
we are getting close to the point where smoke is most likely 
to be made. 

Next in importance to the design of the locomotive is the 
care and attention it receives. In a paper, “Locomotive Fuel,” 
read before the motive power committee of Bituminous Coal 
Research, the chairnran of the executive committee of the large 
coal company said: “If a modern steam locomotive were given 
half the prompt care, half the expert attention, half the oppor- 
tunity to work, that is given the Diesel, it would really have 
some records.” That is to say that the service rendered on the 
road by the locomotive is dependent upon the service rendered 
in the enginehouse to the locomotive. Only when the engine- 
house service is up to standard can standard efficiency be main- 
tained on the road. This service should include daily inspection 
to see that there are no leaks in the firebox, to see that the 
flues and front ends are clean, that the arches are in good con- 
dition and of the proper height, and sealed or put down tight 
against the back flue sheet. Another important factor is the 
use of coal of standard size and grade, or as near to standard 
as can be obtained. 


Aids to Combustion 


As an aid to the elimination or reduction of objectionable 
smoke the locomotive should be equipped with overfire steam 
air-jet induction tubes or other devices used to aid combustion 
to help supply necessary air to the combustion areca at times 
when the proper amount of air is not being drawn through the 
grates. 

For the past several years a number of railroads have been 
experimenting with methods for getting extra air into the 
firebox to aid combustion when sufficient air could not be drawn 
through the grates. Some of the railroads have for years 
used the overfire steam air-jet induction tubes, but they were 
so noisy that the crews would not use them to any advantage. 
More recently Bituminous Coal Research has been conducting 
experiments at the Battelle Memorial Institute and on several 
railroads to eliminate objectionable noise made by the steam 
induction tubes. As a result several types of silencers have 
been developed which have been successful in part, at least, 
in reducing .the noise made by the jets. Other roads have used 
air induction tubes in the sides of the firebox without the 
steam jets, but this did not prove to be of material advantage 
as the air drawn in over the top of the firebed did not penetrate 
very far into the combustion area. Hence the steam air jet 
was applied in the tubes to drive the air farther into the com- 
bustion area. The steam jet also creates a turbulence, or 
cyclonic effect, in the gas or combustion area that is considered 
to be an advantage in retaining the gases in this area until they 
are consumed. 

Unless the proper amount of air is induced into the combustion 
area, and heated to the proper temperature along with the fuel, 
proper combustion will not be attained. Hence smoke will be 
made. If a locomotive properly is drafted and the proper amount of 
coal fired in accordance with the demands on the boiler, sufficient 
air should be drawn through the grates and up through the 
firebed to insure proper combustion when working steam to handle 
normal tonnage. However, only a small percentage of the 
objectionable smoke is made under these conditions. From 75 to 
90 per cent of the objectionable smoke is made while the loco- 
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motive is drifting or standing, while in charge of crews building 
up fires, or while being serviced by the mechanical forces. 

The draft on the firebed created by the engine blower does not 
pull sufficient air through the firebed for complete combustion, 
particularly when it is necessary to raise steam on the boiler 
quickly. To overcome this condition, induction of air over the 
firebed has been introduced as an aid to overcoming this deficiency. 


Overfire Induction Tube Installation 


Second only in importance to the induction of air over the 
top of the tirebed is the proper installation of the air jets. The 
induction tubes should be staggered so as not to come opposite 
each other, but should be placed in such a manner as to cover, as 
nearly as possible, the entire grate area. The most effective re- 
sults from the overfire tubes have been obtained by making the 
operation of the jets automatic with the locomotive blower. 
When it is necessary to use the blower to any extent, the use of 
extra air over the firebed is also needed. By connecting a small 
pipe from the blower line to a Nalco or trip valve in the steam 
supply line between the turret and the steam jet, the steam jets 
will be operated by the trip valve when the locomotive blower 
is open as much as 15 to 25 Ib. A manual valve should also be 
included so that the jets may be used when the blower is not 
used heavily enough to cause the trip valve to work, as in main- 
taining fires at station stops. This is done by locating a globe 
valve within easy reach of the fireman in a steam pipe which 
by-passes the trip valve. Advantage may be taken of the overfire 
tubes in the roundhouse for building fires in cold locomotives by 
making a pipe connection from the steam blower line to the jet 
line with a check valve and globe valve in the latter. With this 
arrangement the jets can be used from the house blower line 
by opening the globe valve. 

Some railroads have made use of steam jets placed directly 
inside the firebox near the door and pointing to the area just 
under the arch. These steam jets do not induce air, but they do 
create a turbulence in the gas area under the arch. There is also 
a device known as the “Clam Shell,” or air jet, which is helpful 
in building up fires in the roundhouse on locomotives not equipped 
with any other form of jet. The device comprises a small piece 
of cast iron, forged in the shape of a clam sheli, with an air-pipe 
connection. It may be coupled to the air line in the roundhouse 
or to the main reservoir on the locomotive. 

Another device, known as the Mansfield Ashpan Air Dis- 
tributor, according to dynamometer car tests, has proved very 
effective in reducing the stack loss, in smoke elimination, and in 
the conservation of fuel. This device consists of a series of baffles 
placed in the ashpan at right angles to the mud ring on each 
side of the ashpan to aid in distributing properly the air under 
the grates when the locomotive is running at high speed. 


Locomotive Firing Conditions 


A locomotive is fired under conditions different from those 
attending the firing of any other form of boiler. Some locomo- 
tives consume as much as nine tons of coal per hour. The fire- 
man is continually changing due to seniority rights and business 
fluctuations, and firing practices change with the various services. 
In the average industrial boiler room there is very little change in 
the personnel, and the load changes are not as radical as those of a 
locomotive. The fireman on a locomotive builds his fire up on the 
ready track in such a manner that the train can be handled from 
the terminal without excessive smoke. Traffic conditions may 
develop which result in the train being delayed. To meet this 
condition the fire will have to be kept in condition to handle the 
train on short notice, and this sometimes results in smoke being 
made. None of these conditions enter into the firing of other 
industrial boilers. 3 i 

For a successful, smokeless and efficient trip, the locomotive 
should be properly prepared for the run by the roundhouse forces, 
and it should be known that the locomotive is in proper condition 
with a reasonably well coked fire in the firebox when it is set 
out for the crew. The crew, on taking charge, should not get the 
firebed in a high state of burning until just before the train 's 
ready to leave if there is sufficient steam and fire in the loco- 
motive to take it to its train; by the time the train is to start 
the fire should be put in proper condition to meet all demands 
on the boiler in starting the train without having to add coal to 
the firebed at an excessive rate until the firebox temperatures 
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are up. The water level should be maintained as high in the 
boiler as conditions will permit so that the injector or pump 
will not have to be started immediately on starting the locomotive. 


The Role of Personnel 


Regardless of the overfire steam air-jet induction tube, or any 
appliance that may be added to the locomotive to aid in the elimi- 
nation or reduction of objectionable smoke, nothing can be of 
material assistance unless crews and firebuilders are trained in 
their operation and use proper judgment in building and main- 
taining the fire. A good fireman watches his stack closely, 
observes the speed of the stoker and, on approaching points where 
the throttle is to be closed, stops firing far enough in advance 
to keep the smoke at a minimum and the safety valves closed. 
However, a clear stack is not the sole responsibility of the fire- 
man. The engineman has his responsibility for working the 
locomotive at the proper cut-off, and in the proper use of water 
pumps and injectors. 

Everyone concerned with the operation of the railroad has a 
responsibility in helping to reduce objectionable smoke to a mini- 
mum. After the roundhouse forces have set the locomotive out in 
proper condition, the yardmaster or train starter should not order 
the locomotive until its train is ready. All concerned should then 
work together to get the train under way as soon as possible. The 
train dispatcher is responsible for seeing that the train is not un- 
necessarily delayed, and that no unnecessary stops are made for 
meeting points or for other purposes. Local work should be 
assigned to as few trains as possible. The roadway department 
should endeavor to keep slow orders and bottle necks in traffic to 
a minimum. The track supervisor should avoid all stops that are 
not absolutely necessary, as each time the train is slowed down or 
stopped the chances for making objectionable smoke are increased. 
The yardmaster is responsible for recciving the train at the end 
of its run, and he should see that the locomotive is detached 
from the train and turned over to the enginehouse force as 
speedily as possible. 

In addition to these, every officer, every supervisor on the 
road is, or should be, a smoke inspector, whether at the terminal 
or on line of road; and it is his duty to take whatever steps are 
necessary, regardless of time or place, to correct excessive 
smoke conditions. 


The members of the committee are G. B. Curtis (chairman), 
road foreman of engines, R. F. & P.; W. J. Tapp, superintendent 
fuel conservation, D. & R. G. W.; G. N. Joyce, assistant road 
foreman of engines, A. C. L.; H. S. Flippen, road foreman of 
engines, A. C. L.; R. D Nicholson, road foreman of engines, 
N. Y, N. H. & H.; O. D. Teeter, fuel supervisor, D. & R. 
G. G. W.; J. A. Sturdivant, road foreman of engines, A. C. L.; 
H. T. Clark, supervisor locomotive performance, B. & O. 


Discussion 


This report aroused an extended discussion, from the tenor of 
which it is evident that the pressure for smoke abatement is 
becoming widespread and severe. Some tendency to legislate 
steam locomotives out of city limits is becoming evident, a 
situation which was met in one case by organizing the railroads, 
which were assisted by the local Chamber of Commerce. The 
council was prevailed upon to leave to the railroads the matter 
of means by which they would meet the smoke requirements of 
the ordinance. 

The necessity for smoke abatement no longer applies alone 
to the large cities, but is including smaller communities as well. 
In Massachusetts, it was pointed out, a state-wide smoke abate- 
ment law has been passed. 

Experience of several railroads indicate the value of steam-jet 
air-induction tubes in reducing smoke violations. Other meas- 
ures mentioned include the employment of sealed arches and 
proper training of firemen. In this connection, it was mentioned 
that most smoke violations are caused by experienced firemen 
and not by the new men. The despatcher is responsible for creat- 
ing black smoke during firing-up periods by the demand for 
locomotives on short time. Smoke can be prevented only by 
having time to ignite the fire slowly. 

The general view of the matter was that smoke abatement is 
not a job which can be accomplished alone by the engineman. 
Low volatile coal has been used effectively in terminals where 
strict local ordinances are in effect. Man failures, however, 
continue to be responsible for a considerable percentage of viola- 
tions. Engine crews have been made smoke conscious by dis- 
cjplinary action when they have grown careless. The effect of 
black smoke was summed up as a waste of fuel, a waste of 
money paid in fines, and a bad reputation with the public. 


Front Ends, Grates, Arches and Ash Pans 


An analysis of front ends, grates, arches and ash pans and 
the part each plays in attaining improved drafting conditions 


Data contained in a paper entitled “Locomotive Drafting and 
Its Relation to Fuel Consumption” which was presented in 1912 
by H. B. McFarland showed that as much cylinder horsepower 
development is used to produce draft as to produce drawbar 
horsepower in a heavily worked locomotive. This paper brought 
` forcibly to attention one of the greatest problems of fuel conserva- 
tion in steam locomotive operation. 

In 1933 a bulletin on the locomotive front end by Professor 
E. G. Young was published by the University of Illinois. This 
bulletin contains data from tests conducted on a model locomotive 
front end to determine the most efficient combination of front 
end arrangement. It showed and indicated the best possible com- 
binations of exhaust nozzles, stacks and front end arrangements. 
For the designer there could be no better source for information 
of this kind. 

One of the significant facts shown by the University of Illinois 
bulletin is that considerable changes have not produced any great 
improvement in front end efficiency. The bulletin states: “The 
most important dimensions affecting draft performance within or 
in connection with the front end is the difference between the top 
of the nozzle and the top of the stack. Assuming that the stack 
height is as great as possible, the nozzle should be placed as low 
as possible in the front end. It is clear that not much is to be 
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expected from most of the changes which are commonly made to 
increase draft with the exception of changes in nozzle diameter. 
Adjustments in the height above the nozzle and the flare of the 
stack base do not hold great promise except when made to ac- 
commodate certain of the special nozzles which offer some im- 
provement. Stack changes, particularly in direction of increased 
diameter, are promising, especially if it is found that nozzle sizes 
may be increased as well.” 


Front Ends 


Front ends in modern locomotives conform in principal to the 
master mechanic’s, or standard type, front end in which the round 
exhaust nozzle with some modifications is generally used. Many 
roads are using what is called a “nettingless” front end, which 
offers some improvement in the flow of gases, but the principal 
advantage is that it eliminates troubles experienced with nettings 
stopping up, a problem to which no other satisfactory solution has 
been found. There is also the claim that the cost of maintenance 
is considerably less than the frequent replacement of nettings. 
There are various types of nettingless front ends, some a com- 
mercial and some developed by railroads. 

There is considerable vacuum used in moving gases through 
the smokebox where the gases are turned abruptly through five 
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right angles. As this is a tremendous consumer of energy it is 
believed that streamlining the inside of the -smokebox to reduce 
the resistance to the movement of these gases—for- example, by 
making round instead of square corners—will materially improve 
the performance of locomotives. 

The most important change in the front end affecting the draft 
is the discharge of steam through the nozzle as determined by 
the exhaust pressure. In the University of Illinois tests the 
difference in efficiency in the exhaust nozzles tested did not vary 
more than about 12 per cent. The pepper-box type, or four- 
ported exhaust nozzle, gave the best results under all combina- 
tions of front end arrangements because the four exhaust jets 
gave greater entrainment area without too much retardation of 
exhaust steam flow. The four-ported nozzle, similar in principal 
to the pepper-box type except that the exhaust discharge from 
each cylinder is separate from the other through two of the 
ports, was adopted as standard for all locomotives on the Santa 
Fe and has been giving satisfactory performance for many years. 
This type of nozzle was developed at a time when heavy drag 
freight tonnage was the rule. It entirely eliminated the heavy 
back pressure discharge at the point of exhaust release from one 
cylinder into the other cylinder at mid-stroke, which materially 
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reduced the tractive force of a locomotive working at heavy 
capacity under about 20 miles per hour. Since freight trains no 
longer operate at speeds this low, except for short periods of time, 
this feature is no longer of any great advantage. However, this 
type of nozzle has proven very efficient under all working 
conditions. 

Roads are operating with round exhaust tips, basket-bridge, 
multiple exhaust, and four separate exhaust pipes, all indicating 
quite a wide divergence of opinion as to the best way of pro- 
ducing a vacuum with the least amount of work. The New York 
Central, as a result of the Selkirk tests, found that it is difficult 
to estimate how the front end should be put together without 
actual steaming tests. 

Not only does the front end have to produce draft, but it must 
be designed to keep the front end clean of cinders, prevent dis- 
charge of sparks that would cause a fire hazard, and have suff- 
cient velocity in the discharge of the exhaust steam to lift the 
smoke and steam well above the cab where it will not interfere 
with clear vision of the roadway and signals. Some roads obtained 
effective results from extension or folding stacks. Extension 
stacks raise the smoke well above the cab, and improve steaming 
qualities to the extent that the exhaust nozzle opening can be 
increased about seven per cent. 

Next in importance to front end design is proper and adequate 
maintenance. When a standard size opening for the exhaust 
nozzle on any class of locomotive has been adopted, it is usually 
the largest size consistent with good steaming that can be 
obtained when the locomotive has been turned out of the shop 
after general repairs. Later, when the locomotive has become 
mechanically worn out, it is necessary to reduce the size of the 
exhaust nozzle opening, but this procedure should not be followed 
without a plan for periodic inspections and definite maintenance 
requirements. 

At any enginehouse, locomotives are held several hours for 
removing and reapplying the front end appliance and to renew 
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superheater units or flues. This should be studied to try to pro- 
duce a front end which can be removed as a whole with the 
least amount of man hours. 

Some supervisory forces of locomotive operation and mainte- 
nance do not know the standard sizes of exhaust nozzle openings 
for the various classes of locomotives in their territory. In cases 
of poor steaming, too’ frequently the easy way of correction is 
followed; the exhaust nozzle opening is reduced with a bushing. 
Later when pressure tests and suitable repairs are made, and the 
trouble corrected, the matter of enlarging the exhaust nozzle to 
the proper size may be overlooked. 

The 1926 proceedings have some photographs that show quite 
strikingly the extent to which front end air leaks may exist on 
locomotives in regular operation. The effect of these photo- 
graphs did much to correct the condition of front end mainte- 
nance in regard to air leaks. The photographs showed locomotive 
front ends filled with water where the back ends of the flues were 
plugged with wooden plugs. The water poured out in streams 
where air leaks existed. " 


Grates 


The 1926 committee on grates presented its findings on what was 
then known as the restricted type of grates. About the time of 
this report, many roads were adopting the restricted-type grates 
having hole sizes generally from 34 in. to % in. with less than 
25 per cent air openings. The general trend was toward a 
smaller air opening, and finally grates having 12 per cent air 
openings were accepted as common practice. The results have 
been satisfactory in many ways and have resulted in definite 
improvements in combustion and locomotive operation. 

The Santa Fe was one of the first to adopt the round-hol 
table grates, finally fixing the percentage of air openings at abot 
nine per cent with holes % in. in diameter. Various kinds of coal 
covering a wide range of territory from Illinois to New Mexico 
have been burned successfully on these grates without changing 
drafting arrangements, and tests have shown that a saving in fuel 
from five to seven per cent was attained with a reduction in cinder 
losses of about 35 per cent. 

Certain commercial firms manufacturing a special type of 
finger grate called the tuyere type have adapted their designs to 
a reduced air opening. This reduction does not restrict the flow 
of air but distributes it more uniformly over the grate art 
without any necessity for increasing the intensity of the draft or 
for reducing the size of the exhaust nozzle to increase the 
draft. 

To secure satisfactory performance from any type of grate, but 
particularly from the round-hole table grate, careful fitting is 
necessary to prevent large openings between grate bars. Proper 
connections must be made with the grate rods to prevent grates 
from moving to a partly opened position or staying level. This 
requires routine inspection and a regular maintenance plan. 


Arches 


The type of arch used is generally regulated by the design oi 
the fire box, whether arch tubes, thermic syphons or circulator 
tubes are installed. Some roads require arches to be sealed against 
the flue sheet, while others have the arch set approximately 5% 
in. away from the flue sheet. Advantages are claimed for both 
methods. In any event proper maintenance of the arches is a 
important consideration in attaining the high steaming efficiency 


Ash Pans 


The design and construction of an ash pan depends largely 
upon the design and construction of the locomotive itself and the 
available space for application of the pan. Sufficient air opening 
should be provided to prevent any restrictions to the flow of 
air under the grates. Fourteen per cent of the grate area for air 
openings through the ash pans has been generally accepted a 
adequate. 

There has been a lot of study recently of the air openings 
between the mud rings and the side of the ash pans, the interfer- 
ence in ash pan steam blower pipes, and placing these pipes where 
they will not interfere with the flow of air. The so-called 
Mansfield device to distribute the flow of air evenly over the 
grates has been tested as a rapidly moving locomotive is thought 
to create air pressure under the back of the grates. 
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Conclusion 


More has been accomplished by improved boiler design and 
construction, with the general use of feedwater heaters, super- 
heaters, improved valve gears and higher steam pressures in 
modern locomotives than with any particular or highly specialized 
draft appliances. The horsepower required to produce the neces- 
sary draft has been reduced from what was known to be as 
much as 50 per cent to less than 20 per cent. 


Because of the trend toward Dieselization on many roads, the 
possibility of improved appliances on the conventional steam 
locomotives will, no doublt, receive less consideration from 
responsible officials in the future. 

The members of the committee are S. R. Tilbury (chairman), 
fuel supervisor, A. T. & S. F.; W. E. Small, chief fuel super- 
visor, B. & M.; H. E. Green, fuel supervisor, N. P.; L. W. 
Withrow, C. & O.; H. L. Malette, Superheater Co.; A. A. Ray- 
mond, superintendent fuel and locomotive performance, N. Y. C. 


What Size Coal for Locomotives? 


Tests proposed to establish relationship between relative 


performances in stationary tests and in road operation 


A capable combustion engineer in one of the large research 
organizations has called the attention of your Executive Commit- 
tee to the fact that, although he has checked the proceedings for 
many years past, he fails to find a general agreement as to what 
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A. A. Raymond, 
Chairman 


is the best locomotive coal. There are individual suggestions, 
but apparently no general agreement. 

In fact, the railroads have been using run-of-mine coal quite 
generally since they stopped burning wood in 1875. Meanwhile, 
stationery power plants, where efficiencies are daily checked, have 
abandoned run-of-mine almost entirely; industries, for instance, 
using scatter stokers, rigidly demand very little spread between 
the top and bottom size of coal. The magazines of the coal 
industry say: “Generally speaking, the cleaning of coal for steam 
markets has been forced upon the producers by the necessity of 
meeting competition of other producers and by the demands of 
the consumer for a better product. Uniformity in quality and 
sizing is especially important to the steam coal consumer. 

“Faced with a higher fuel bill, the consumer will tend to be 
more keenly critical of the quality of the coal delivered to him. 
What he wants is optimum efficiency for his fuel dollar.” 

While industry has gone away from the run-of-mine coal, we 
find the railroads taking enormous quantities of it. It might be 
said that the railroads use 80 percent of all run-of-mine coal, 
which indicates very little change in the sizing of coal in the 
railroad industry since they started using that fuel. 

The mines, meanwhile, have progressed from using human 
beings for hauling so-called “coal baskets” to the modern conveyor 
or to electric locomotives for hauling ; and the railroads similarly 
have progressed from the Dewitt-Clinton, burning wood, at a 
top speed of possibly 20 m.p.h., to modern Niagaras capable of 
handling 18 cars at 80 M.P.H., and it seems reasonable to 
assume that such a locomotive will use fuel that the most up-to- 
date testing methods .show gives maximum steaming capacity, 
faster acceleration, greater speed, fewer steam failures and, there- 
fore, improved availability. 

An engineering executive of one of the large coal companies 
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says that, in his opinion, only 10 percent of the coal shipped to 
the railroads last year was the best available for railroad use. 
The railroads together spent 386 million dollars for coal last 
year. This expenditure, of course, warrants the most exact 
knowledge as to the effectiveness of different types of coal. 
Possibly the honeymoon years of coal of any kind or size for 
locomotive use are almost over, and something drastic must be 
done to improve the preparation of the coal for the railroads. 
We have not found a general agreement between the railroads 
and the coal industry which would indicate the coal size which 
the locomotive can use to best advantage from each coal district 
or mine, nor available facts on which to base the value of the 
optimum locomotive fuel size relative to that raw run-of-mine 
size from the same mine opening. The coal industry has begun 
to realize that the modern locomotive must’ have better fuel if 
it is to compete with modern locomotives burning competitive 
fuels. The tremendous tonnage required by the railroads and 
*the tremendous investments which must be made by the coal 
companies to provide this tonnage at low cost would certainly 
seem to justify fuel policies which are based on some very sub- 
stantial test data. High pressure interference from either indus- 
try which forces the acceptance of unsuitable quality or size will 
provide only temporary benefits in traffic or shipping relief. 

Railroads agree that steam locomotives are greatly handicapped 
in meeting present motive power requirements because of inferior 
quality, lack of uniformily and the relatively high cost of coal. 

Steam locomotives, in spite of their limitations in space and 
weight, have been remarkably flexible as mobile power plants. 
They have been required to burn all kinds of coal—surplus 
sizes, coals which are high or low volatile, high or low ash, 
high or low fusion. 

There is available considerable data as to the value of different 
sizes and types of coal. Some of the data are quite general and 
other are from a stationary plant, where the data is very complete 
and valuable and yet represents a run of only 45 minutes with a 
brand new fire and where it frequently took some little time 
(with certain coals up to 45 minutes) getting the fire ready to 
make the test run. As stationary tests are much cheaper and 
more satisfactory to operate than road tests, it has been suggested 
that an attempt be made to run several road tests and then see 
if representative conditions can be set up and the test duplicated 
on the test plant, as to length of run and operating conditions, 
considering that a road test consists essentially of the following 
for each division: (a) picking up the load as train starts— 
no bed of ashes under the fire; (b) burning at maximum rate 
as the train is accelerated; (c) burning at one-half maximum 
rate to hold the speed after the train has reached maximum 
allowed speed; (d) stopping quickly as the train reaches a 
station stop or is slowed up by signals, etc.; (e) picking up fire 
to maximum rate of burning as resume full speed—a quick pick 
up; (f) same after shaking a little ash off the grates—with 
ash and few clinkers starting to develop; (g) detecting and 
burning out clinkers; (h) making necessary adjustments of the 
stoker jets to overcome steam cut condition of jet holes; (i) 
adjusting coal feed to consumption. 

The stationary tests have shown a different efficiency of 
combustion, based on less or more B.t.u. per pound, and some 
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slight differences due to other basic coal quality differences; but 
these do not seem to make nearly as much difference in ethciency 
as the mechanical mixture of the coal—that is, to have lumps 
small enough to permit a full flow of air on all sides of them for 
the most intense burning, but large enough so they will not be 
blown off the grates and into the firebox by the tremendous 
rush of air through the grates. 


Relation of Stationary Tests to Road Operation 


Stationary tests give very valuable data, but can only be 
considered as preliminary to actual road tests. As some railroads 
are using coal mined from many of the different seams east of 
the Mississippi River, the tests would be rather extensive. The 
stationary test, then, would be used most extensively, as soon 
as a relation has been established between road operation and 
the plan of operation at the stationary plant. 

It is not the thought that such a test would say that a railroad 
can only burn certain coal, but that figures will be developed to 
supplement present stationary-plant figures, as to the additional 
horsepower it is possible to obtain from locomotives with properly 
sized coal, as compared—say, to a 4-in. resultant—so that for a 
road trip it can be shown what the improved performance, better 
loading of train, and the relative operating cost of different 
mechanical sizes of coal can be, and thus obtain more detinite 
purchasing information. 

In doing a modern job the railroads must meet the irresistible 
public demand for new standards for stack emission of both 
smoke and fly ash. At a burning rate of 100 Ib. per sq. ft. or 
grate per hour, the loss due to unburned carbon is 14 percent 
lower for the egg coal. 


Recommendation 


It is recommended that the Railway Fuel and Traveling 
Engineers’ Association invite a group of railroads, coal and sup- 


ply companies to cooperate in carrying out a series of road tests 
which would cost approximately $100,000; and if, say eight rail- 
roads, eight coal companies and four supply companies will 
cooperate in the effort, this would cost each of them approxi- 
mately $5,000. f 

This report was prepared by a committee of which A. A. 
Raymond, superintendent fuel and locomotive performance, New 
York Central System, is chairman. 


Discussion 

S. A. Dickson, transportation assistant, Gulf, Mobile & Ohio, 
questioned the answer to what is the best coal. He thought 
that the No. 1 coal for a railroad is that with which optimum 
results can be secured, and that these results are measured in 
dollars and cents and not B.t.u.’s. Ninety-five per cent of the 
problem, he said, is proper cleaning of the coal. 

A. O. Geertz, fuel engineer, Pennsylvania System questioned 
the use of coal of closcly uniform size on the stoker, and asked 
if better distribution over the grate were not obtained if the 
coal were of varied size. Test-plant results, he said, indicated 
that it is difficult to burn as good a fire with closely sized coal 
as with run-of-mine. 

Glenn Warner, fucl supervisor, Chesapeake & Ohio, Pere 
Marquette district, said that the same situation with respect to 
coal existed now as after World War I; the choice of coal is 
very limited. This, he said, will continue until the supply ex- 
ceeds the demand. Then the poorer mines will graduaily drop 
out, leaving those with good cleaning plants. 

On the New York Central 2-in. by 4-in. double-screened coal 
can be fed properly by jet adjustment and was said: to be 
better than run-of-mine. When such coal finally reaches the fire- 
box, some fines have been produced by the mechanical action 
of the coal during the loading process and by the action of the 
stoker feed. 


Separate Steam and Diesel Fuel Reports 


Increasing use of Diesel power shows the necessity 
of fuel statistics that are truly representative 


The Committee of Fuel Statistics has never been quite satisfied 
with the regularly issued fuel reports because, where coal-burners 
and Diesels are both used, a conversion factor has to be used 
to change gallons of Diesel fuel to pounds of coal. The wide 
difference in such conversion factors among the railroads, prob- 
ably better than any other statement, illustrates the widely 
different viewpoints of practical operating men as to how many 
gallons of oil are equivalent to a ton of coal. However, outside 
of suggesting a change in the factor and so far as possible 
the acceptance of a factor fairly comparable on the different 
railroads, the committee thought it advisable to continue a single 
fuel-performance report. 

Now the Diesels are handling an increasing proportion of 
railroad business; and, at the request of the Fuel Association, 
J. H. Parmelee, vice president, and director of the Bureau of 
Railway Economics, Association of American Railroads,Wash- 
ington, D. C., has been printing a yearly report, separating the 
performance of coal-burners, electric locomotives, locomotives us- 
ing fuel oil, Diesel, and gasoline-operated locomotives. This is 
taken from the current reports of the railroads to the I. C. C. and 
shows not only the total performance but the unit performance. 
In view of this general situation, the Committee on Statistics 
thought it advisable to examine the fuel-performance reports 
again to see, first, if a single informative report is practical, or 
whether it would take at least two separate reports to show 
‘ust what the fuel consumption is in the operation of Diesels 
and coal-burners. 

Ihe committee finds that all railroads are separating passenger- 
car miles and gross-ton miles, etc., between coal-burners and 
Diesels. We have been unable to find any instructions which 
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have required that these two reports be put together. Further. 
the committee suggests that, when these two reports are put 
together and show a combined unit performance, the figure does 
not mean much to anyone. It'is not a figure that can be used 
readily to determine the unit fuel performance or the trend. 
Because of the basic interest of the Railway Fuel and Traveling 
Engineers’ Association in whether the unit coal performance 
shows an increase or a decrease, and how much fuel oil it takes. 
say, for 1,000 gross ton miles and whether this is increasing or 
decreasing, it seems essential that two basic reports be made. 
one covering all coal-burning engines, and the other all Diesel 
locomotives. 

The basic figures are set up for this type of report and it is 
the most informative basic report that the committee knows of 
They therefore suggest that the Railway Fuel and Traveling 
Engineers’ Association go on record that, for most intelligent 
handling and for best basic statistics, these reports be currently 
issued as two separate reports. 

The members of the committee who submitted this report are: 
A. A. Raymond (chairman), superintendent, fuel and locomotive 
performance, New York Central System; P. E. Buettell, assistant 
supervisor, fuel and water service, Chicago, Milwaukee, St. Paul! 
& Pacific; J. G. Crawford, fuel engineer, Chicago, Burlington & 
Quincy; H. Morris, superintendent, fuel and locomotive perform- 
ance, Central of New Jersey; W. E. Sample, superintendent, fuel 
conservation, Baltimore & Ohio System; E. G. Sanders, fvel 
conservation engineer, Atchison, Topeka & Santa Fe; W. R. 
Sugg, general supervisor, air brakes and lubrication, Missouri 
Pacific; R. J. Tucker, assistant fuel supervisor, Chesapeake & 
Ohio. 
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Reports and Addresses at the Meeting 


* A Responsibility of the Car Department * The Causes of Equipment Failures 


* Car Officers’ Obstacles and Opportuni- * Report on A. A. R. Loading Rules 
ties 
Passenger Car Truck Maintenance 
* Passenger Car Painting and Its Main- 
tenance Car Department Automotive Equipment 


* A. A. R. Interchange and Billing Rules Car Lubrication Practices 


* Reports and address indicated by asterisk appear in this section. 
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Balanced Program 


at Car Otticers’ 


Meeting 


G. R. Andersen 
President 


Car men have to spend too much time “plugging holes”, say 
speakers addressing the meeting held at Chicago September 
15 to 18, inclusive—Eight reports presented and discussed 


P preventive maintenance, instead of repairs after fail- 
ures occur, was strongly advocated by both L. L. White, 
operating vice president, C. & N. W., and K. F. Nystrom, 
chief mechanical officer, C. M. St. P. & P., in addresses 
at the 36th annual convention of the Car Department 
Officers’ Association, which was held September 15 to 18 
inclusive, at the Hotel Sherman, Chicago. In Mr. Ny- 
strom’s discussion of the subject, he made the apt com- 
ment that railway car men have to spend too much time 
“plugging holes”. 

Other prominent speakers who made short addresses 
or were introduced at this meeting of approximately 350 
railway car department officers and supervisors from all 
parts of the country, included V. R. Hawthorne, executive 
vice-chairman, A. A. R., Mechanical Division; R. V. 
Wright, editor, Railway Mechanical Engineer, Past- 
President F. E. Cheshire, operating vice-president, 
Monon; and F. L. Kartheiser, assistant to vice-president, 
C. B.& Q. Committee reports were presented on the fol- 
lowing subjetcs: Loading rules, interchange rules, car 
department automotive equipment, freight car for modern 
requirements, passenger-car truck maintenance, passen- 
ger-car painting and its maintenance, car lubrication 
practices, causes of equipment failures and an extempor- 
aneous discussion of air-conditioning failures. 

The meeting was presided over by President G. R. 
Andersen, superintendent car department, C. & N. W., 
who welcomed the members of the association and made 
the opening address. One of the most important features 
of the convention was the extensive exhibition of railway 
car devices and materials presented under the auspices 
of the Allied Railway Supply Association, Inc. Abstracts 
of individual addresses and committee reports will be 
presented in this and subsequent issues of Railway Me- 
chanical Engineer. 
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At the concluding session of the association, the follow- 
ing new officers of the association were elected for th 
ensuing year : President I. M. Peters, secretary and supt- 
intendent, Crystal Car Line, Chicago; Vice-Presidents 
P. J. Hogan, supervisor, car inspection and maintenance, 
New York, New Haven & Hartford, New Haven, Conn. 
—G. H. Wells, assistant to superintendent car depart- 
ment, Northern Pacific, St. Paul, Minn.—J. A. Deppe 
superintendent car department, Chicago, Milwaukee, St 
Paul & Pacific, Milwaukee, Wis.—J. D. Rezner, super- 
intendent car department, Chicago, Burlington & Quni, 
Chicago. F. H. Stremmel, assistant to the secretary, 
A. A. R., Mechanical Division, Chicago, was re-elected 
secretary-treasurer of the association. 


President Andersen’s Address 


“In calling the 36th annual convention of the Car De- 
partment Officers’ Association to order I want to extend 
a most sincere welcome and hope that the papers to be 
presented and discussions to follow will be both interesting 
and instructive. 

“For me to forecast that many present car problems 
will diminish in the immediate future would be extremely 
foolhardy for the reason that if the industry is to survivt 
fast and safe transportation of both passenger and freight 
trains must of necessity continue. The step-up in 
shortly after the war, while unquestionably necessary i 
order to compete with other forms of transportatiot 
caught us somewhat in between. We were not enti 
prepared. Conventional types of passenger cars weft 
and are still being operated; freight cars adapted to 
mile speeds were and are still bumping along at 
from 60 to 85 miles an hour. 

“Unquestionably, we are in a period that requires, and 
will require for sometime, the utmost in vigilance an 
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earnest application if failures are to be minimized, but 
perserverance in the direction of improvements in design 
and construction of both freight and passenger equipment 
will, along with simplicity in the rules under which we 
work, ultimately pay dividends. 

“The necessity for discontinuing C. D. O. A. conven- 
tions during the years 1942 to 1945, inclusive, deprived 
the officers of annual contact with you and naturally af- 
fected the membership standing. As a matter of fact, had 
it not been for the commendable perseverance of such men 
as Jack Acworth, Al Krueger, Frank Cheshire and a few 
other close associates, it is entirely possible that the 
association would have discontinued its activities, at least 
temporarily. Further, what greatly influenced the officers 
to carry on was the encouragement and assurance on the 
part of V. R. Hawthorne, executive vice-chairman of the 
A. A. R. Mechanical Division. Contributing also, and in 
no small manner to the welfare and continued operation 
of the association, was the support given by the editorial 
staffs of the Railway Age and Railway Mechanical Engi- 
neer for which we are deeply grateful. 

“On several of our standing committees, particularly 
the Booster and Reception committees, there are many 
representative supply men, and, as usual, they stood by 
and assisted your officers in every manner possible, and 
they are to be commended for their loyalty and comrade- 
ship. Committee personnel, particularly subject and 
membership, have, regardless of many obstacles, done a 
fine job and deserve our thanks. All to the end that your 
association is in good standing financially and at the 
moment has a railway membership of 1,128, and, in 
addition, approximately 140 supply companies holding 
membership. 


“I want particularly to discuss committee work and’ 


hope that you will forgive me if I deal with the subject 
rather frankly. If we agree that the activity of mechanical 
associations, such as are meeting here this week, actually 
are a vital and living part of the railroad industry, and 


if we agree that the work done by these associations is 
actually accomplishing the result of better and more 
economical operation, which after all is their main pur- 
pose, then, we must come to-a better understanding of 
the importance of committee activity. 

“Frankly, the selection of chairmen and committees to 
handle the various subjects decided upon by the officers 
of these associations is getting to be quite a task. First, 
there is the job of getting the proper individual to serve 
as chairman. Invariably, he is a man of known ability 
in his field—holds a responsible position, and consequently 
the matter of time that he can devote to the assignment 
must be considered. Then, there is the matter of com- 
mittee personnel, usually eight or ten, and believe me 
many a contact and many a letter is written before the 
committee is finally completed. Then, there is the matter 
of attendance at the meetings called by the chairman, and 
any one of you who have served, or are now chairmen, 
know what happens very often. After all, the foundation 
of this or any association is the product of the committees. 
There would be no membership—there would be no 
gatherings, such as this—there would be no exhibits— 
there would be no association at all if it were not for 
the work done by the committees. 

“Seriously, we need more enthusiasm i nthis direction 
on the part of the members ; we need all-out interest and 
support on the part of the railway officers; we need vol- 
untary offers to serve on the committees; we need to get 
back to the days when many of us considered it an 
honor to serve on a committee, and actually it is an honor, 
for is it not in itself a recognition of your ability in your 
chosen field? It will more or less place you in the spot- 
light and assist in your future advancement and welfare. 

“I am convinced that this association is on the threshold 
of greater accomplishments. It can be a powerful influence 
in bringing about changes in standards that are not in 
keeping with present-day operation. I solicit your con- 
tinued interest and help in attaining this objective.” 


Car Department Officers’ Association 
Officers 1945-46 


President: G. R. Andersen, superintendent car department, 


Chicago & North Western, Chicago. 


Vice-President: /. M. Peters, secretary and superintendent, 
Crystal Car Lines, Chicago. 


Wice-President: P. J. Hogan, supervisor car inspection and 
maintenance, New York, New Haven & Hartford, New 
Haven, Conn. 


1. M. Peters P. J. Hogan 
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G. H. Wells 


Vice-President: G. H. Wells, assistant to superintendent 
car department, Northern Pacific, St. Paul, Minn. 


Vice-President: J. A. Deppe, superintendent car depart- 
thi Chicago, Milwaukee, St. Paul & Pacific, Milwaukee, 
is. 


Secretary-Treasurer: F. H. Stremmel, assistant to secre- 
tary, A. A. R., Mechanical Division. 


J. A. Deppe 


F. H. Stremmel 
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Air Conditioning Failures 


At the request of President Andersen, the subject of 
air conditioning failures was considered briefly on the 
floor of the convention and the representative of one rail- 
road said that over 300 such failures occurred in the month 
of July. These failures occurred in all types of equip- 
ment and he attributed them to short turn around time, 
lack of adequate trained help, excessively high tempera- 
tures experienced this summer, but primarily owing to 
inability to do an adequate amount of periodic overhaul 
work prior to the summer season. 


Another member agreed with the foregoing statement 
and added that air-conditioning equipment is complex and 
little things can cause trouble and must be detected and 
corrected. He advocated appointment of a system super- 
visor of air-conditioning who can coordinate the work 
on the entire railroad assisted by enough local supervisors 
so that a competent man is available at each terminal 
point. The additional thought was advanced that air- 
conditioning supervisors in the field who ride trains in 
daily operation (possibly for only short distances on indi- 
vidual trains) will correct many conditions which cause 
failures and greatly improve air-conditioning service. 


A Responsibility of the Car Department 


By L. L. White 


Vice-President, Chicago & North Western, Chicago 


This gathering is, I think, quite representative of management 
and employes and while we are considering, among other things, 
the wholesome relationship between employer and employee we 
should not neglect to mention one group of men who are vital 
to the success of the car department. I am, of course, referring 
to the foremen. No amount of planning, preparation of rules and 
regulations, fore-thought or company policy can produce good 
results without the foremen entering heartily into the spirit of 


the general welfare of the car department, and with a burning ; 


desire to produce. After all, the man who means the car de- 
partment to the employee is his boss, the foreman. In most in- 
stances, whether the job itself—in the eyes of the employee—is 
a good one lies largely in the foreman’s attitude toward his men 
and his company. 

A good boss is a blessing we all desire and the aim of the 
management is to develop bosses of that kind. We have them 
in the car department and you men know it. I am sure, too, 


L. L. White 


that it is not inappropriate to remind ourselves from time to time 
of our responsibilities toward them. It is to the foreman that the 
employee looks for guidance and direction in performing his 
daily job. Quantity and quality of production, as well as its cost 
—the factors which at least to some extent determine the wages 
we can afford to pay—depend in a great measure upon the fore- 
men. It is also from the foreman that the employee gets his 
slant on both his immediate job and the company which employs 
him. It is within the foreman’s power so to direct his men that 
they will not only know what they are doing and why, but will 
also want to do it well. Today the foreman is a leader of his 
men. The day of the driver or the strong-arm boss has given 
way to leadership which guides and inspires. 

These are large responsibilities and the fact that the car depart- 
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ment stands where it does today in production and in labor re- 
lations is indicative as much of the tact of the foremen as it is of 
the employees engaged in the business. No workman is likely to 
have the proper regard for his company or for the higher officials 
unless he respects and likes the foreman—his boss—and the fore- 
man who takes the proper interest in the men under him plays 
an essential part not only in the management of the company but 
also in its success and prosperity. 


Where Supervisors Come From 


Where do these foremen, other sub-officials, officials and ex- 
ecutives come from? I think you will agree with me that most 
of them originate at the bottom of the ladder and work their 
way up through successive promotions — providing they have 
learned to take orders before giving them, know how to lead men, 
and have the character, courage and ability to administer. Ambi- 
tion is an important characteristic in mankind, providing man- 
agement keeps the lines of promotion open so that the ambitious 
man can keep on climbing the ladder step by step as his ability 
warrants, and this constant movement of men upward is one 
reason why the car department has had, and continues to have, 
a fresh point of view. Someone is always bringing a new idea 
on up with him. 

Most men of my acquaintanceship are endowed, I think, with 
a certain amount of ambition and it has been my experience that 
with a reasonable amount of effort on the part of the bosses this 
spark can be fanned into a burning desire for achievement. It 
is not my desire or intention to minimize the importance of the 
men of the car department either below or above the foremer. 
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The safe movement of equipment depends, as we all know, to 2 } 


large extent on the proper discharge of his responsibilities br 
every inspector, car repairer and oiler. These men, many of 
whom seldom work in groups under direct supervision but are 
often scattered through large train yards and other more or less 
inaccessible places, have been taught the meaning of responsibility 
and they are performing their daily tasks with great skill. I 
pay tribute to them and to you who, as their officers and super- 
visors, have trained them. 


Car Supervisors’ Responsibilities Classified 


The responsibilities of the car department to the railroad can 
be classified under the following general headings: 

Safety.—By this is meant safety for the traveling public, safety 
for employees, safety for the stock and goods of our shippers, and 
safety for our own equipment and fixed property. 

Personnel Training—One of the prime requisites of any de 
partment is that it must provide and train men to fill vacancies, 
take promotion, or to undertake new tasks. 

Condition of Equipment.—This is related directly to safety ir 
operation, but here I am thinking principally of furnishing prop- 
erly conditioned cars for all purposes. 
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. Modernization.—The car department must be alert to recognize 
the need for and to recommend changes in equipment, standards, 
plant, or methods where the economics of the situation warrant 
changes being made. 

There are two million freight cars and thirty-eight thousand 
passenger cars now in service in the United States. Our car in- 
spectors must decide when they are not safe for service. To 
make this decision they must be familiar with many types of 
construction and know where to look for defects. They must 
have a thorough knowledge of rules and standards established 
under the Safety Appliance Act, the Interchange Rules, and the 
Loading Rules. They should have keen eyes and be alert to 
detect any wear or weakness that may endanger the car and its 
contents. The car department is responsible for the performance 
of the inspectors and it is important that they be checked period- 
ically and corrected or encouraged as the case may be. 

I have been concerned by the number of occurrences of lading 
projecting or falling from open top cars en route, endangering 
other trains and causing unnecessary expense and delay. I strong- 
ly suspect that we should be able to put our finger on more of 
the weak spots and then prevail upon shippers to do a better job 
of blocking, or revise the loading rules where they appear to 
need strengthening. It is not intended to include open-top lum- 
ber in the above category, which, incidentally, is one of the most 
serious situations we have confronting us today so far as loading 
and blocking is concerned, because this matter is now under 
consideration by a special committee of your association. I do, 
however, urge that committee to vigorously progress the matter 
and stay with it until corrective action is taken. I know of cases 
where the same load has had to be set out and adjusted several 
times in a haul as short as 500 miles. 

The car department must, within its limitations, furnish cars, 
both freight and passenger, suitable for the requirements of the 
lading, whether flour, coal, or passengers. Freight cars should 
be inspected thoroughly before and after loading to be sure that 
they will properly handle the load from shipper to consignee. 
Passenger cars are under closer observation than freight cars, 
but it is noted that complaints of lack of cleanliness frequently 
originate in other departments, or come direct from patrons, be- 
fore corrective action is taken. In order tq furnish suitable cars, 
it is of course necessary that an appraisal be made of existing 

ownership and requirements and a policy be established in re- 
spect to setting a limit of repair expense and a heavy repair pro- 
gram. A clear understanding of the importance of providing 
equipment which will not invite claims is necessary. Money paid 
out for claims is money that might have paid wages or gone into 
improvements. Great care should be exercised by those who rec- 
ommend retirement of cars from further service; officers should 
be guided by a comprehensive study by the several interested de- 
partments. We must not throw away useful equipment, nor can 
we step out and buy new equipment prematurely. On the other 
hand, the time comes during the life of every piece of equipment 
when decisions must be made as to its future—whether to repair, 
rebuild, replace or retire. The car department must be able to 
guide these decisions with accurate data on expected life and re- 
pair costs, and informal opinion as to adequacy, obsolescence, et 
cetera. This organization and others of like character are im- 
portant in the development of railroad officers’ “know-how.” It 
is at meetings of the type you have scheduled and in informal 
discussions with others who have similar problems and while 
examining the very fine exhibits on display here that new ideas 
are born or an interchange of ideas may occur. That the rail- 
roads recognize the value of such meetings is self-evident from 
she fine attandance mark that you are setting. 


Hiring and Training Personnel 


This brings us to the hiring and training of personnel. There 
1as been a vast change in the art of car construction in recent 
rears which requires a variety of special skills and understanding 
f many technical problems. We can no longer hire a boy, equip 
im with a hammer and packing iron and turn him loose as a car 
nspector. We should see that our employing officers carefully 
creen the applicants and hire those whose education, physical 
ondition and attitude fit them for training for present day re- 
uirements. They should be given the opportunity to learn vari- 
ws skills and be assigned or shifted within the limits of the 
vorking agreements so as to broaden their general knowledge 
nd increase their value to the company and their own potential 
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earning power. They should be instructed both in the opportuni- 
ties and the obligations of their job. The war period was re- 
sponsible for relaxation of standards in selection and training 
of personnel, but the war is over and it behooves us to get busy 
and either improve the men who are not measuring „up or, if 
necessary, assign them to less important work. 

When it is considered that the past 20 years encompass the 
entire development period and almost universal acceptance for 
railroad equipment of such improvements as welded and alloy con- 
struction, streamlining, air-conditioning, electro-pneumatic brakes, 
fluorescent lighting, radio, train communication systems and other 
innovations developed to increase the value of the service we 
perform, it is obvious that there is need for competent super- 
vision. Supervisors should have training in the mechanical and 
electrical branches of their field and they must have the valuable 
asset of knowing how to deal with employes under them. On 
the North Western we have for some time been conducting classes 
in both job relations and officer training. One of the purposes 
is to firmly establish a well-considered and uniform procedure 
in the handling of the problems that occur in the handling of 
men. Car departments with which I have been in closest 
contact have never been entirely free of job relations problems, 
and the responsibility is squarely on your shoulders to see that 
supervision is trained to quickly recognize these problems. 


Some Comments on Modernization 


With respect to modernization, the car department should coun- 
sel the executive officers on the necessity for improvements to 
existing or new equipment to meet the requirements of higher 
speeds and other changing conditions. They must accurately 
appraise the necessity of improved trucks, including roller bear- 
ings in freight service, and the economies of light-weight con- 
struction. These are only two examples of the counsel required 
in planning for our future. It should be recognized that our 
national economy is based on smaller inventories than in the past 
and a rapid turn-over demands a fast movement from producer 
to consumer, This must be considered in making our plans. 

Modernization of plant is important. Shops and repair tracks 
must be efficient at today’s high costs. It will pay dividends to 
study and effect necessary modernization of machinery, material 
handling equipment, roadways, and, in some instances, buildings. 

Modernization of methods is the end result of careful planning, 
of analysis of employee suggestions, of the interchange of ideas, 
and effective team work between supervision and workmen. It 
pays big returns on a small investment in money but a large 
expenditure of effort. 

Our reason for making the effort is to stay in business. We 
have obligations to meet and we have keen competition which 
threatens to absorb more of our potential income, as more super- 
highways are built and air travel becomes better safe-guarded. 
You, as an organization and as individuals, should devote as much 
time as possible to the solution of present day problems to the 
end that our car equipment may be almost continuously available 
for efficient operation. 

I am happy to have been introduced by your able president, 
G. R. Andersen, whose regular job as you know is superintendent 
of the car department of the C. & N. W. I believe that it is a 
responsibility of the various railroads to permit or even assign 
certain employees and officers to participate in activities of this 
kind. That is why there are several North Western men on 
your program. ’ 

I am impressed with the usefulness of the activities of this 
organization and in reviewing your program I am glad to see 
that a number of the points that I have been able only to touch 
on are being discussed in detail by other speakers. These sub- 
jects are of common interest. You are performing a work which 
is of value to the railroad industry and I hope to see it continued 
and enlarged. 


C. P. R. Convertine Islann Line to Dieser Power.—Plans for 
the complete conversion to Diesel-electric power of the Esquimault 
& Nanaimo on Vancouver Island have been announced by W. M. 
Neal, chairman and president of the Canadian Pacific, owner of 
the E. & N. The change from steam to Diesel-electric motive 
power will be made during 1948, the announcement said. Mr. 
Neal made this announcement while visiting Victoria, B. C., with 
a party of company directors on an inspection tour of the C.P.R.’s 
western lines. 
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Car Officers’ Obstacles and Opportunities 


By K. F. Nystrom 
Chief Mechanical Officer, C. M. St. P. & P., Milwaukee, Wis. 


At the turn of the nineteenth century a laborer’s rate on the 
railroad was one dollar a day and now it is one dollar an hour. 
A box car could be bought for $600, the present cost being 
about $5,200. A passenger coach cost approximately $8,000 and 
now is well over $100,000. It was in this period, about 1900, 
that most present car department buildings were erected and, 
as labor was cheap, few if any labor-saving devices, such as 
cranes and other facilities, were provided. Structures built in 
that period were generally of brick with comparatively small 
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windows, and little attention was given to proper ventilation, 
sanitation, heat, light, etc. The size and weight of the freight 
and passenger cars of today could not be anticipated and, there- 
fore, in many instances the equipment has outgrown the facilities 
the same as a child outgrows his clothes. This condition con- 
stitutes a major obstacle for efficient operation on many railroads. 

As president of this association between 1930 and 1938, at the 
opening of the 1938 convention I made a statement that in the 
future 90 per cent or more of new equipment would be of all- 
welded construction and I further said, “I know quite well that 
many mechanical officers do not believe in welding and many 
other things, but not so long ago there were many who certainly 
didn’t believe in steel cars. It was a new fangled idea and it 
was quite generally frowned upon. You cannot stop: progress. 
Every modern industry, not only in this country but all over the 
world, has adopted welding. Large generators and turbines, 
about everything you can imagine, which a few years ago was 
built by riveting or casting, today is all welded. This is my 
view, my perspective. As an engineer I live in the future and 
with that point of view in mind I hope you will pardon these 
remarks if you do not agree with them.” 

The forecast made nine years ago is now a reality in that many 
railroads are now receiving all-welded freight and passenger 
cars and are ill-equipped to take care of them. This is another 
handicap which car department officers are facing at this par- 
ticular time. 


Poorly Equipped Car Repair Tracks 


Many railroads have poorly equipped repair tracks. An up- 
to-date repair track, where the operation may not justify making 
repairs under cover but which employs ten or more men exclusive 
of train-yard inspectors, oilers, etc., should have the necessary 
buildings for office, locker and washroom for the men and store- 
room to house all material except wheels, bolsters, trucksides, 
couplers and draft gears. A cement road between repair tracks 
should be provided for delivering jacks and other material in- 
cluding wheels, couplers, draft gears, etc., by means of lift 
trucks, direct to the car without any manual handling. Various 
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types of efficient lift trucks are now available with necessary 
attachments for handling material; a truck driver alone, to 
illustrate, can take a pair of wheels from the wheel storage 
to the exact point of use, and pick up the condemned wheels 
from the repair track and return them to the scrap wheel stor- 
age. Needless to say, every repair track without exception 
should have a portable wheel-changing hoist and air-operated 
jacks for jacking loaded cars. A repair track should be wired 
for electric welding machines and, if a night shift is employed, 
efficient floodlights should be provided. If the average repair 
track is not provided with the above facilities, the supervisor 
works under considerable handicap. 


Coach Yards Need Modern Equipment 


Coach yard supervision on all railroads operating air-condi- 
tioned passenger cars and high-speed streamlined trains has 


facilities for servicing such equipment. Cars with high-speed 
trucks with roller bearings, air-conditioning equipment, heating 
system with thermostatic control, electric power generating 
system including fluorescent lights, and high-speed air brake 
with straight air, electrically controlled, require as much ï 
not more expert attention than a steam or Diesel locomotive. 
Here again, most coach yards have outgrown themselves ani 
in many instances it is almost impossible to find space for addi- 
tional buildings to house the required facilities. Lack of adequate 
coach yard facilities is a real handicap and large sums of money 
are wasted when delicate repairs are of necessity often made 
in the open in all kinds of weather. 

Another discouraging condition exists and that is that, outside 
of your association and some local car foremen’s clubs, a car 
department officer can obtain but little information or assistance 
from outside sources in case of trouble. The Mechanical Di- 
vision of the Association of American Railroads is practica'ly 
confining its activities to legislative matters and apparently 13s 
little or no time for development or research. à - 

To make the matter still more unsatisfactory, the locomotivè 
and car department are, at a local point, often under one supe! 
visor, who is generally elevated from the locomotive department 
In my years of experience, I have never come across a super 
visor who was equally competent in both locomotive and caf 
matters. A supervisor trained in the locomotive department 
will naturally carry with him his first love, i. e., “locomotives 
and will pay little attention to car matters. This is discouraging 
to a conscientious car department supervisor and it is ho 
that all railroads will some day realize that the car department 
is fully as important as the locomotive department. I believe 
that the locomotive and car department should each have è 
superintendent who would report to a chief mechanical officer. 


Car Officers’ Opportunities 


One of my doctor friends, at the age of 55, is discontinuis? 
his practice of medicine as he is tired of “plugging holes “ 
people who come to him sick and worn out, and in most @% 
the patients have neglected themselves so long that they ne 
can be restored to health and strength. Many car departmet! 
officers are placed in the same position—just plugging holes by 


patching cars here and there without a systematic piopi 
Man} 


and this is particularly true of freight-train car repairs. S 
ș but, 


railroads have no fixed repair program for freight cars 
instead, let the cars remain in service until heavy repais © 
rebuilding is required. This is a wasteful practice and @ ord: 
the car supervisor an opportunity to introduce a periodical, say 


4-year, repair cycle which has proven not only practi ` 


or 


economical as well. By giving a whole series of cars £ a 
repairs systematically every four years, an efficient progra’ 


seen in the last 15 years a radical change in passenger cars 
without being furnished, in most cases, the necessary modem 
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can be worked out by assigning particular series of cars to a 
given track or shop. This practice eliminates painting of cars 
between shopping periods and reduces the number of bad order 
cars to a minimum. With a well-planned repair program and 
retirement program which can be set up eight years in advance 
of the estimated retirement of a given series of cars, the number 
of unserviceable freight cars can be controlled and held between 
one and one and one-half percent. When cars are due for retire- 
ment because of their age and physical condition, the last cycle 
of general repairs should be carefully studied so that the car 
body, as a whole, will be worn out as uniformly as possible and 
after the cars have received their last general repairs, they are 
kept in service by giving them such light repairs as an ordinary 
repair track can perform without bringing the cars to a shop 
point, and in this way they are kept in service until they are 
finally unfit for further use. 


Four-Year Cycle Repairs for Freight Cars 


In addition to the 4-year general repair cycle for freight cars, 
an annual work schedule for system cars should be set up so 
that when cars come to the repair track all necessary attention 
is given at that time, at points where you are best equipped to 
do the work at a minimum of expense. This has particular 
reference to the repacking of boxes, draft gear inspection, re- 
weighing and restencilling, cleaning of air brakes and other neces- 
sary work, so as to bring about a reduction in the number of 
times that the car will require movement to the repair track 
during the ensuing year. 

A program as outlined above requires or calls for modern 
shop buildings and facilities, and it is a car department officer’s 
plain duty to ask for these facilities. It has been my experience 
that the management is willing to spend money if it is assured 
of a substantial return on the investment. When a mechanic 
is paid $1.38 an hour, or more than two cents a minute, large 
sums of money can be saved if modern facilities are provided. 
When requests are made for improvements, we must be sure 
to estimate carefully and correctly the saving and above all 
make sure that the improvements are recommended at the right 
place so empty cars can be marked out of service without any 
back haul. 

As I have previously pointed out, a car department officer is 
left pretty much to his own resources; consequently, here are 
unlimited opportunities particularly for young supervisors to 
display their talents and ingenuity. I wish to point out a few 
problems which must be solved if American railroads are going 
to maintain their place in the transportation field: There has 
been practically no improvement in wheel, axle and journal-box 
assembly in the last 100 yearş. The present journal-box bearing, 


wedge, dust guard and packing certainly reflect unfavorably on 
American ingenuity. This whole assembly should be redesigned 
to meet present requirements or replaced with roller bearings. 
In connection with roller bearings, two standard bearings and 
standard boxes should be designed, one for 50-ton and one for 
70-ton cars which could be supplied by any reputable manufacturer. 


Car Trucks Need Improvement 


Both freight and passenger car trucks available at the present 
time are lacking many desirable features. The truck brake rig- 
ging, as generally used for freight and passenger cars, is crude 
to say the least. In this connection, some encouraging develop- 
ments are now underway with regard to passenger truck brakes. 

I do not believe that anyone can be happy about the founda- 
tion air brakes on all types of cars if first cost, weight and cost 
of maintenance are considered. The empty and load brake now 
on the horizon still further complicates the air brake system. 

There are any number of parts and details in car construction 
which can and must be improved in the future but the problems 
mentioned should be sufficient to encourage supervisors to seek 
improvement both in practice and in garts. 

I have endeavored to point out obstacles and opportunities 
facing car department officers for the purpose of demonstrating 
the vital part you men play in the proper functioning of the 
railroad with which you are connected. You are, or should be, 
directly responsible for operating ratios of about 6 per cent 
for freight, passenger and work equipment repairs, and when 
other car department maintenance accounts are considered, in- 
cluding depreciation and retirement, it can be assumed that the 
car department spends from 10 per cent to 12 per cent of the 
total railroad company’s revenue. 

A car department officer’s manifold duties require him to be a 
versatile mechanic with thorough knowledge of all equipment 
and the operation of the railroad. He should know something 
about finance and accounting but, most important of all, he should 
be able to get along with his fellow men and be a leader of men. 

To build up the car department to its rightful place on every 
railroad, young men with clean habits, good education, ambitious 
and willing to work early and late, must be selected. 

It is indeed gratifying that your association stands for all I 
have tried to outline for you and there is no reason why the 
Car Department Officers’ Association cannot be a powerful factor 
for the good of American railroads if you, as individual mem- 
bers, are progressive on your own railroad and as an association 
make determined effort to force through modern practices and 
new improvements for uniform adoption on American railroads. 
I trust these remarks will instill hope and a determination to 
forge ahead to new laurels for our respective railroads. 


Passenger Car Painting and Its Maintenance 


This report summarizes salient features of a subject 
too broad for detail coverage at a single meeting 


Many new developments have taken place in the painting and 
maintaining of paint on passenger cars. At this time we feel the 
following are the most important. 


The Mechanical Cleaning or Washing Machine 
I 


Being progressive paint men we believe these machines are a 
step forward in the cleaning of cars. We also think these ma- 
chines are of value and with proper care, supervision and main- 
tenance can be made to clean cars properly. However, it is the 
opinion of the Committee that at the present time, in most cases, 
the railroads are not obtaining the best results and in many in- 
stances are doing more harm than good to the finish. Our rec- 
ommendations for improvement are : 

(a) Better and more competent supervision of the mixing of 
solutions. By stating as we have—that more harm than good is 
done—we mean, that solutions have been applied too strong and 
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harmed the finish and that when a comparatively new car is in 
line with one out in service a long period of time it is harmful 
to the newly finished car. 

(b) More care and better facilities for the rinsing of cars. For 
example: In several instances acid has been found to remain on the 
cars after final rinse. 

(c) That a competent man be designated to take tests of the 
solution at intervals for chemical analysis to determine whether 
or not there is a variation in the formula. 


Terminal Car Painting 


Our next important item, terminal car painting, or we might 
better say the lack of proper terminal car painting. It is our 
opinion that this part of railway painting has been abused, causing 
extra work in the shops when cars go in for refinishing. For 
example, in many instances panels are paint smeared over dirty 
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spots when cleaning would have eliminated the dirt and no paint- 
ing required. This we feel is due to lack of competent supervision 
and not enough care in placing good mechanics on the job. In 
addition, proper tools are in many cases not provided, nor proper 
facilities made available for the care of brushes, storing of mate- 
rials, etc. 

Because of fast-drying qualities, lacquer is used in some cases 
for touching up over synthetic material, causing brush marks and 
necessitating removal of the lacquer before refinishing can be done. 


H. E. Kneedler, 
Chairman 


We recommend use of a fast-drying synthetic material, where the 
original finish is synthetic, as it is in a majority of cases. 

Up to this point we have mentioned the two things we feel to 
be of foremost importance for attention and investigation. 

Next we take up some painting and cleaning schedules. 


Painting Sandblasted Cars 


Following sandblasting and cleaning, the first operation is to 
apply a coat of approved metal primer, taking care that all battons, 
rivet heads and crevices are filled in. This does not mean a heavy 
coat of primer, but a smooth, even coat, sufficient to form a good 
bond for the finishing coats. Ample time for primer to dry thor- 
oughly is important. 

Sandpaper the primer lightly and apply a coat of approved sur- 
facer. Allow surfacer to dry thoroughly. 

Putty all dents and holes and glaze rough and uneven spots. 
Any deep holes should receive a second coat of putty in order to 
build up the hole to a smooth surface. Allow time between coats 
for thorough drying. 

Apply coat of surfacer over entire car and allow to dry thor- 
oughly. 

Glaze entire surface with knifing or glazing compound. Allow 
time to dry thoroughly. 

Sand with Wet or Dry sandpaper, or stone rub to smooth even 
surface. Allow time for all moisture to evaporate. 

Surface should be looked over and any bare spots touched up 
with primer and surfacer, allowing time between coats for proper 
drying. Care must be exercised in this operation not to leave any 
heavy edges around touched up spots. Light sand the touched-up 
spots and car is ready for enamel finish coats. If pyroxilin enamel 
is to be used, a coat of pyroxilin surfacer should be applied before 
final color coats. 

Dust or wipe car thoroughly and spray thin coat of synthetic 
enamel. Allow to dry about one hour and spray a second coat of 
enamel. It is essential that the first coat be applied thin and 
evenly in order to prevent sags and orange-peel. Allow to dry 
overnight. This method of double-coating applies only to the 
modern synthetics, otherwise the materials should dry 8 to 10 
hours between coats. 

The next operation is to apply the third coat of enamel and 
allow to dry overnight. 


Lettering and Striping 
Now we come to the lettering and striping operations, and this 


depends on the method used. Where the spray stencil or masked 
letters are used, one operation as a rule is sufficient. First mist 
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the letters over with a thin, even coat, and in 30 to 40 min spray 
on a solid coat. Where the lettering pencil or brush is used it is 
necessary to allow enough time between coats to dry so that the 
undercoats will not soften and pull up with the pencil when the 
next coat is applied. 

Where gold leaf is used for lettering a gold size is applied with 
a lettering pencil and after it has dried to the desired tack the 
leaf is laid either out of a book or gilding wheel. After the 
surplus gold has been wiped off the letters must be protected from 
abrasion with some kind of a transparent protective coating, to be 
determined by the master painter in charge. 

Roofs and bottoms should be coated with an approved metal 
primer before applying metal protective paint or cement. 

On new lightweight equipment, where the smoother light-weight 
metal side sheets are used, there is a possibility of buckling the 
sheets if sandblasted. A remover is recommended, either alkali or 
chemical. In either case all traces of remover must be removed 
before the primer is applied. Where the sheets are new, they 
should be degreased and disced in order to etch the metal to form 
a tooth for the primer. After the primer is thoroughly dry the 
same procedure should be followed as on the sandblasted surface 


Refinishing Over Old Surface 


On cars where the surface is fairly good, no checking or crack- 
ing, but the finish has deteriorated to the extent that it requires 
a new paint job, the following schedule is recommended: 

(a) Scrub the car thoroughly with a good car cleaner or soep, 
using a pulverized pumice stone or a like abrasive in order to dis- 
lodge grease and grime that have accumulated over the period oí 
time that the car has been in service. 

*(b) Remove loose paint and putty, scale all rust spots, sard- 
paper the entire surface. Use a rust solvent and emery cloth to 
remove all possible signs of corrosion. 

(c) Touch up with primer. Allow to dry, putty holes, putty 
and glaze, and if necessary spray surfacer on rough spots. 

(d) Sand or rub putty and the resurfaced area. f 

(e) Spray coat of sealer or surfacer; however, if the surface is 
not too dry and has been well sanded enamel can be sprayed over 
the old finish. 


Interior Painting 


(a) Scrub thoroughly and rinse with clear water. 

(b) Sandpaper the entire surface, preferably with water sand- 
paper. 

(c) Touch up bare spots with primer. Allow time to dry. 

(d) Putty and glaze where required. Allow time to dry. 

(e) Sandpaper, putty and glaze. „Apply coat of sealer, if nec- 
essary. 

(f) Sandpaper sealer lightly and spray first coat of enamel. 

(g) Spray second coat of enamel. If more than one color of 
shade is to be used, the section to be masked or protected should 
be dry before the application of masking tape or paper. 

(h) Floors not to be painted should be covered to protect them 
from spray mist before the interior of the car is sprayed. 


Interior Cleaning 


The committee next discussed the methods of cleaning the inte- 
rior of painted cars. As most of the colors used are semi-gloss 
enamel and dry to a rubbed effect lustre, they are harder to clean 
than a high gloss finish. Certain members of the committee re- 
ported good results from a wax-base cleaner, while others svg 
gested a sprayed-on starch solution, which is then washed off 
taking the dirt with it. However, the consensus of the com 
mittee was the use of a good soap and water. 


Interior Finishing 


The modern trend of interior finish has for, some time been t0 
color or a combination of color schemes, in two, three or more 
tones. There is very little we could add that would enlightes 
anyone familiar with modern railway equipment along these lines- 

Most of you have had an opportunity to view the new stream- 
lined trains and are familiar with the various color schemes 
However, all trains are not of the new streamlined type and 
do not have the face-lifting job of these modern Cinderella cars- 
The class of equipment most roads have overlooked in this trans 
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formation period are coaches on short lines, local and commuter 
trains which carry a great number of revenue passengers. These 
cars could certainly be made more attractive to the riding public 
by the application of a two or three tone paint job, with possibly a 
change in upholstery. Light color combinations would add to 
the light of the car as well as to an attractive appearance. 

In concluding, we have this to offer. Passenger equipment has 
to be well built to offer easy, quiet riding qualities, comfortable 
seats, overhead or individual lighting and air conditioning. 

It is the province of the railroad and car building painter to now 
demonstrate his experience by adding to all the modern ideas 
which will help induce the traveling public to travel on the rail- 
roads. It will profit the railroads to consult their painters regard- 
ing color schemes to improve the appearance of equipment, as has 
been demonstrated by the new streamlined trains and last, but not 
least, to follow some of the suggestions for shop and terminal 
cleaning and painting, so that the passenger car finishes shall 
beautify and protect, thus adding to railroad income and help in- 
crease profit. 

The report was signed by H. E. Kneedler (chairman), painter 
foreman, Chicago & Eastern Illinois, Danville, Ill.; R. Middleton, 
painter foreman, New York, Chicago & St. Louis, Chicago; W. J. 
Boltze, painter foreman, Pullman-Standard Car Mfg. Co., Chi- 
cago; D. Richmond, foreman painter, Pullman Company, Chicago; 
E. M. Driscoll, foreman painter, Chicago, Missouri, St. Paul & 
Pacific, Milwaukee, Wis.; H. P. Long, foreman painter, Chicago, 
Burlington & Quincy, Aurora, Ill.; J. S. Pritchard, foreman 
painter, Atchison, Topeka & Santa Fe, Topeka, Kan.; J. Thomis- 
ser, painter foreman, Chicago, Rock Island & Pacific, Chicago; 
J. M. Robertson, foreman painter, Grand Trunk Western, Port 
Huron, Mich.; P. J. Coolick, foreman painter, Delaware Lacka- 
wanna & Western, Kingsland, N. J.; R. G. Mudge, Thresher Var- 
nish Company, Chicago; O. C. Hayward, president, Williams- 
Hayward Varnish Co., Summit, Ill.; L. A. Hartz, painter fore- 
man, Illinois Central, Chicago. 


Discussion 


One member called attenton to the use of white lead in sten- 
ciling dates on freight cars and asked if there would be any 
objection to using yellow or other striking colors, such as are 
generally employed on passenger cars. The chairman replied 
that white lead is more durable and harder to obliterate but 
other colors may be used if desired. 

The practice of touching up cars with paint at terminals was 
strongly condemned, especially when carelessly done over im- 
properly cleaned surfaces, the result being excessive labor and 
material cost the next time the car goes to the system paint 
shop for general repairs where much of this terminal painting 
has to be cleaned off and done over again. 

Inadequate terminal cleaning and painting is apparently due 
to the lack of adequate facilities and also time for a good job 
owing to the fact that modern streamlined trains particularly 
are turned so quickly at most terminals. One member said 
that the solution to this problem is better instruction and 
supervision of the men who do this work. He urged that a 
competent car cleaner mark all spots which require retouching. 

The question of removing nicotine stains from around the 
holes in perforated ceiling panels was brought up and, after 
extensive discussion emphasizing the extreme difficulties in- 
volved, the following solution was suggested: (1) Clean the 
metal thoroughly with high-test naphtha; (2) roughen the sur- 
face thoroughly ether by light sand blasting or sand paper; 
(3) spray on a coat of surfacer and allow it to dry thoroughly ; 
(4) lightly sand the surfaces with fine sandpaper; (5) apply 
two coats of enamel, allowing ample time for drying between 
coats. Following this procedure, the surface should be cleaned 
often with soap and water, or if longer periods are required 
between washing, the perforated panels should be wiped off 
with naphtha and the luster brought back by use of a cleaner. 


(The report was accepted.) 


A. A. R. Car Interchange and Billing Rules 


The report presents numerous suggestions for proposed 
changes in the A. A. R. rules and the reasons for them 


During the past year your committee has considered pro- 
posed revision of and additions to the present Code of A. A. R. 
Interchange Rules, and we submit the following recommendations 
for your approval and subsequent consideration by the A. A. R. 
Arbitration Committee. 

The offer that this committee undertake the preliminary work 
of preparing an index of Passenger Car Rules, as contained in 


C. A. Erickson, 
Chairman 


our report to the Association last year, was accepted by the 
A. of A. R. and we have, accordingly, compiled a proposed 
index (not included in this abstract of the committee’s report). 
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The committee recommends revision in the Freight Car Index, 
as follows: Add Rule 94 to item covering “Betterments in repairs 
to foreign cars” and change this item to read: 

Proposed Form: Betterments in repair. 17, 26, 70, 94, 95, 98, 
104, 114, 120. 

Reason: In order that the last sentence of the first paragraph of 
Rule 94 can be covered in the index. 


Rule 9 


Revise the fourth and fifth paragraphs in bracket opposite 
“wheels and axles, R. and R.,” as follows: 

Proposed Form: A. A. R. standard, A. A. R. alternate standard 
tubuluar or non-A. A. R. axle. Diameter of wheel seat. (Only 
one dimension for diameter of wheel seat to be given, which shall 
be the dimension nearest the condemning limit.) To justify scrap- 
ping of axles, show condemning dimension or other reason. 

Reason: To facilitate the preparation of billing repair cards 
through elimination of useless information, thus, not only lessening 
the labor for write-up men but, also, effecting a reduction in the 
time consumed in the billing offices. 


Rule 17 


Modify section “L” of the Rule, as follows: 

Proposed Form: Extra heavy pipe fittings may be substituted 
for single weight type, or vice versa, as correct repairs, and 
charge based on type of fittings applied, except that charge for 
nipples at angle cocks will be on basis of single weight pipe, and 
except for hand rails on tank cars where charge must be con- 
fined to single weight pipe and pipe fittings if standard to car. 

Reason: In view of the requirements of Sec. (a-5) of Rule 3, 
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it is felt that charge for nipples applied at the angle cocks should 
be confined to single weight pipe. 


Rule 17 


Add new paragraph “R,” as follows: 

Proposed Form: When repairing metal running boards or 
metal brake steps, if defective parts are substituted with wood, 
or metal not car owner’s standard, defect card for “Labor Only” 
shall be issued. In the case of handling line responsibility, defect 
card must cover both labor and material. 

Reason: Rule 17 does not provide for any permissible sub- 
stitutions when making repairs to metal running boards and metal 
brake steps. 


Rule 23, Sec. B 


Number the various items following the fourth paragraph of 
Sec. B. Reason: For better reference. 


Truck Sides—Cast Steel 


Modify the second sentence of requirements under this item, 
as follows: 

Proposed Form: Welding of cracks or fractures ts prohibited, 
except in the shaded area shown in Fig. 14 and the extending 
parts, as above mentioned. 

Reasons: There is a considerable difference of opinion as to 
whether the sentence, as now worded, permits or prohibits weld- 
ing of the extended parts, and our recommendation would leave 
no misunderstanding as to what we believe to be the intent. 


Rule 23, Fig. 10 


Delete all reference to reclammation of No. 2 Type—D 
coupler top-lock lifter. 

Reason: No. 2 Type—D top-lock lifters have been in service 
for a considerable period of time and are developing wear at other 
surfaces than shown in Fig. 10. The committee feels such lifters 
should be scrapped and reclammation confined to the No. 3 lifter 
only. 

In the event scrapping the No. 2 top-lock lifter is approved 
by the A. A. R., the phrase “which has not been converted to 
No. 3” should be deleted from Item 9 of Rule 19. 


Rule 26 


Delete this rule from the Interchange Rules. 

Reason: Cars equipped with arch bar trucks are only inter- 
changeable in switching areas; therefore, the committee feels 
that any replacement of arch bars which conforms to standard 
on car with respect to wheel base, center plate height, column 
guide clearances or not smaller in cross sectional area than 
standard to the car, should be satisfactory. 


Rule 61 


Your committee feels that some consideration should be given 
by the A. A. R. to develop some method whereby geared hand 
brakes which have been applied to cars can be lubricated without 
the necessity of removing the brake from the car. 

Reason: The rule requires that the hand brake mechanism 
and connections must be inspected, tested and lubricated when cars 
are on repair track for cleaning of air brakes. The number of 
cars in service equipped with geared hand brakes which cannot 
be lubricated without removing them from the car is such that 
it is impractical to comply with the requirements of the rule, 
except in cases where it is necessary to R&R the brake on 
account being inoperative. 


Rule 70 


In our report last year, we indicated that the Committee would 
submit a proposed revision of the rule in this year’s report. 
We feel that, in order to simplify the rule, it should be com- 
pletely rewritten, and submit proposed form, as follows: 

(a) When cars are not stenciled for type of wheels standard to 
car, cast-iron wheels shall be considered as standard. 

(b) If double plate cast-iron wheels cast after 1920 are applied 
in place of any type of single plate cast-iron removed, or single 
plate non-bracketed cast-iron wheels are applied in place of single 
plate bracketed 700 or 750 Ib. cast-iron wheels removed, charge 
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for wheels applied must be confined to scrap value. A single plate 
and a double plate mounted on the same axle will be considered 
a pair of double plate wheels; a single plate non-bracketed and a 
single plate bracketed wheel mounted on the same axle will be 
considered a pair of single plate non-bracketed wheels. No 
defect card is required for such improper substitutions. (See 
Rule 98, Sec. (c-4) for charges and credits.) 
(c) Substitutions To Be Considered Proper Repairs. 


Remarks 


Charge for wheels must not ex- 
ceed value of new cast-iron wheels 
(see also Notes 1 & 3 at foot of 
table.) 


Type Applied 


1-W, 1WT, 2W or 
MW wrought-steel 
wheels 


Stencil on car 


1. No stencil 


Charge value of wheels applied 
except that charge for new caste 
iron wheels applied must be com 
fined to secondhand value whea 
repairing company is responsible 
for removal o wheels; and there 
is no owner’s defect justifyin 

their removal. (See also Note 

at foot of table.) 


2. Cast-steel 
wheels 


Cast-iron, 1-W, 1WT 
2W or MW wrought- 
steel wheels 


w 


. Steel-tired 
wheels 


1-W, WT, 2W or 
MW = wrought-stcel 
wheels 


2W or MW wrought- 
steel wheels 


Charge value of wheels applied. 
(Sce also Note 2 at foot of table.) 


4. 1-W wrought- 
stec! wheels 


Charge for wheels applied must 
not exceed value of new 1W 
wrought-steel wheels. (See also 
Notes 1 & 3 at foot of table.) 


Charge value of wheels applied. 
(See also Note 2 at foot of table.) 


wn 


. Wrought-steel 
or 2W or MW 


1-W, IWT, 2W or 
MW _ wrought-steel 


wrought-steel wheels 
wheels. 
NOTE 1. When repairing company is responsible for the removal of 


wheels and there are no owner’s defects justifying their removal from 
service, charge for wheels applied under items (1) and (4) must not exceed 
secondhand value of wheels standard to car. If the actual value of the 
wheels applied is less than secondland value of wheels standard to car, 
credit must be allowed for the ditterence. 

NOTE 2. When 1-W or 1 WT wheels are applied under items (2) (3) 
& (5) to passenger equipment cars, freight cars equipped for passenger 
service, or freight cars of over 70 ton nominal capacity, such applications 
are wrong repairs for which defect card must be issued. Charge for wheels 
apphed must not exceed secondhand value. 

NOTE If, under items (1) & (4), 2W or MW wrought-steel wheels 
are removed which require turning to restore to full flange contour, and 
2W or MW wrought-steel wheels with full flange contour are applied, labor 
charge of .7 hours per wheel for turning is proper, provided the maximum 
permissible charge for wheels applied is not exceeded. When 2W or NW 
wrought steel wheels are removed and same type applied, and bill i$ 
rendered for an amount greater than the value of wheels which car owner 
claims are standard to car, owner’s exception must be supported by joint 
evidence. 


(d) Substitutions Constituting Wrong Repairs for which De 
fect Card Must be Issued (Added to Note (2) Sec. (c) ). 


Stencil on car Type Applied Remarks 


1. No stencil Cast-steel or 


stecltired 
wheels 
Steel-tired wheels applied under 
2. Cast-steel Steel-tired \ items (1) (2) & (4) to be charg 
wheels wheels ed at scrap value. New or so 
ondhand cast-iron wheels applied 
3. Steel-tired Cast-iron or under items (3) & (4), and new 
wheels cast-steel or secondhand cast-steel wh 
wheels applied under items (1) (3) & 
(4), to be charged at second 
4. Wrought-steel Cast-iron, value of cast-iron wheels. 
or IW or 2W cast-steel, or 
or MW steel-tired 
wrought-steel wheels 
wheels 
Reason: To simplify and clarify the Rule. 


NOTE:—If recommendation to revise Section (i), Rule 98 is aprior 
the reference to 1-WT wheels should be eliminated from proposed ule 7 


Rule 94 


Add new sentence to the second paragraph of the rule, as 
follows: 

Proposed: Such bill should be rendered within two years of 
receipt of car home whether or not car has been actually 
dismantled. 

Reason: The present Rule covers only time limit for repairs, 
and the addition, as recommended, would take care of cases 
where it has been decided to retire the unit from service but 
the actual dismantling is not performed within the two year 
period. 


Rule 95—Par. 6 


Revise requirements of this paragraph, as follows: ee 
Proposed Form: When another type of coupler is applied 1 
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Place of missing Type “D,” or when the “D” coupler (with all 
parts in good condition) is removed and replaced with another 
type coupler on account of renewal of defective coupler yoke, 
credit for coupler parts other than body is to be allowed on 
basis of prices in the third column of items 132 to 132-E, in- 
clusive, of Rule 101. 

Reason: Inasmuch as the third column of Rule 101 sets up 
an average credit for secondhand defective or missing parts, 
it is felt that this should apply in the case of coupler missing 
as well as when the Type D coupler is replaced by another type 
of coupler account defective yoke, as type “D” coupler parts, 
as a general rule, are more or less defective and require some 
reconditioning in order to make them serviceable for application. 


Rule 98 


Add new Par. 9 to Sec. (b) of the Rule, as follows: 

Proposed Form: Axles removed which do not conform to 
limits for secondhand axles, as outlined in Rule 86(c), and 
which are not condemnable in service, will be credited as scrap 
at the expense of the line responsible for their removal. If 
owners and delivering line defects exist on the same axle, the 
delivering line will be responsible for expense of scrapping 
such axle. 

Reason: To clarify what is believed to be the intent of the rule. 


Rule 98 


Combine Par. (c-4), (c-5) and revise the rule, as follows: 

Proposed Form: (4) If, on basis of Rule 70 (c-1) or (c-2), 
improper substitution of cast-iron wheels is made, double plate 
cast-iron wheels and single plate non-bracketed cast-iron wheels, 
except 650-lb. single plate non-bracketed wheels, removed from 
service on account of owner’s defects on mate wheel or axle 
which require dismounting, shall be credited as scrap, regardless 
of condition. Single plate 650-Ib. non-bracketed wheels in con- 
dition for further service shall be credited at secondhand value. 
If removed on account of slid flat or damaged under Rule 32 
conditions, double plate wheels shall be credited at scrap value. 
The same credit will be allowed car owner if, because of cut 
journal, both wheels are condemned account remount gauge 
or remount limits, or if one wheel is condemned and mate wheel 
is in good condition. Such wheels, if applied, shall be charged 
at scrap value. 

Reason: In view of the prohibition to remount such wheels— 
Rule 69, it is believed that the proposed version will provide 
a more equitable basis for charges and credits. 

If this recommendation is approved by the A.A.R., the 
present Par. (c-7) should be relocated and numbered (c-5). 


Rule 98 (i) 


In view of the fact that the present method of crediting and 
charging for other than new or secondhand 1-W wrought steel 
wheels, as provided for in Sec. (i) of the rule, was an emer- 
gency measure, your committee recommended in last year’s 
report that the former method of classifying such wheels as 
“new,” “secondhand” or “scrap” (determined by the service 
condemning or remount gauge limits) be reinstated. To the 
best of our knowledge, no action was taken on this recom- 
mendation and, after further consideration, your committee 
again recommends that the present method of calculating the 
value of such wheels be deleted and the former method re- 
instated in the rule. 

Reason: The present method classifying such wheels results 
in a considerable amount of recording and detailed checking at 
wheel shop, creates delay in rendering of bills and additional 
work in the billing office. Further, checking by the committee 
indicates that there is very little, if any, economy in turning 1-W 
wrought steel wheels. 


Rule 101 


In the event the change, as recommended, in Rule 17, Sec. L, 
is adopted, the note preceding prices for extra heavy pipe 
fittings should be modified, as follows: 

Proposed Form: Note: The following prices for extra heavy 
pipe fittings may be charged, regardless of kind of fittings re- 
moved, except that train line nipples at angle cocks will be 
charged as single weight and except for hand rails on tank cars 
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where charge must be confined to single weight fittings if 
standard to car. 


Rule 107 


Add new note following Item 143, as follows: 

Proposed Form: When running board end cleat or extension 
block is renewed separately, charge labor and material on bolt, 
lock nut and screw basis in addition to material charge for 
lumber. 

Reason: Charge on lineal foot basis does not adequately com- 
pensate repairing road when these parts are renewed separately. 


Rule 120 


Revise the first paragraph of Sec. (g), as follows: 

Proposed Form: If owner authorizes dismantling, handling 
line shall allow credit at A. A. R. secondhand value for wheels 
and axles in serviceable condition for reapplication under the 
rules, except double plate and single plate non-bracketed cast-iron 
wheels. Unserviceable wheels, including double plate and single 
plate non-bracketed cast-iron wheels, and axles and all journal 
bearings shall be credited at scrap prices shown in Rule 101. 
All other metal parts shall be credited at one-half cent per 
pound. From the total credit, deduct labor cost of dismantling, 
per Item 301 of Rule 107. 

Reason: The road dismantling car should not be obligated to 
purchase wheels for which they will have no use at second- 
hand value. 


’ 


P. C. Rule 8 


Change last sentence, Item No. 15, to read as follows: 

Proposed Form: Principle of notes following Sec. (10) of 
Freight Rule 32 applies: 

Reason: On account of changing location of these Notes from 
section 11 to section 10 of the Freight Car Code. 


P. C. Rule 18 


Modify the second paragraph (immediately following notes 
to the first paragraph) so that it will definitely indicate just 
which paragraphs of Sec. A, Freight Rule 112 are referred to. 
If the paragraph, as now worded, is not intended to apply to 
all items covered by Sec. A, Freight Car Rule 112, we suggest 
that similar items be set up in P. C. Rule 18, as follows: 

(1) The amount which handling line may charge the car 
owner for temporary or partial repairs to place car in 
condition to move home on its own wheels. 

(2) The amount which owner will be required to pay the 
handling line in the event car is sent home loaded on an- 
other car and owner elects to dismantle the car. 

(3) Method of determining salvage value. 

(4) Arbitrary charge to cover cost of dismantling. 

Reason: To clarify the intent of the rule. 


Billing Repair Card 


The present form, as shown on Page 281 of the 1947 Code of 
Interchange Rules, provides a column for weight of malleable 
iron castings. Very little use of this column is made by rail- 
roads, in view of which it is ‘recommended that same be deleted, 
increasing space provided under the heading “Repairs Made.” 

The report was presented by C. A. Erickson (chairman), 
general A. A. R. inspector, Chicago & North Western, Chicago; 
D. E. Bell, A. A. R. instructor, Canadian National, Winnipeg, 
Man.; W. J. Burns, mechanical inspector, General American 
Transportation Corporation, Chicago; M. E. Fitzgerald, master 
car builder, Chicago & Eastern Illinois, Danville, Ill.; R. W. 
Hollon, mechanical inspector, Chicago, Burlington & Quincy, 
Chicago; C. W. Kimball, assistant supervisor car inspector, 
Southern, Atlanta, Ga.; L. J. Larrisey, chief A. A. R. inspector, 
Erie, Cleveland, Ohio; Frank McElroy, assistant to vice presi- 
dent, Union Tank Car Co., Chicago; J. J. Sheehan, supervisor 
car repair bills, Missouri Pacific, St. Louis, Mo.; F. Peronto, 
assistant to secretary, mechanical division, A. A. Rọ, Chicago; 
C. R. Wiegmann, chief interchange inspector, Superintendents 
Association, St. Louis Interchange Bureau, East St. Louis, Ill. 


Discussion 


In the discussion of this report, the members voted to suggest 
one correction in Rule 70, Par. (d) referring to cast iron car 
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wheels. The phrase “Except as otherwise provided in Sec. (b)” 
was inserted ahead of the sentence beginning, “New or second- 
hand cast iron wheels applied under items in (3) and (4). 


The members also voted to eliminate the changes suggestea 
by the committee in Rule 95, Par. (6). 
(The report was accepted subject to these corrections.) 


The Causes of Equipment Failures 


` An analysis of some of the more important freight car 
parts which need attention to avoid service failures 


Your committee has given serious consideration to the causes 
of railway equipment failures and after various meetings prepared 
an extensive report of which the following is a summary. We 
broke down the subject into eight parts, each member of the 
committee preparing a portion or one of the parts. 

Safety Appliances.—While safety appliances are not directly the 
cause of equipment failures, yet we all fully realize that cars with 
defective safety appliances must be cut out of trains which 
necessarily retards the prompt movement of freight trains. You 
are familar with the common safety appliance violations. We 
urge that inspectors, supervisors and all concerned give this 
more serious thought. 

Trucks.—Trucks are built in accordance with the requirements 
specified by the A. A. R. The design, of course, is primarily for 
the purpose of safe and easy riding service. Failure of truck 
parts contribute directly to delays, dissatisfied shippers and every 
effort possible should be made to detect defects in trucks and 
thereby bring about improvement. 

Draft Gears and Parts—Draft gears and yokes have been 
standardized on cars built new as well as in the re-building of 
cars. It is our opinion that serious thought be given to the 
gradual retirement of non-approved gears and yokes in older 
equipment. It is further our belief that the older type of couplers 
should be likewise gradually retired, including the Type—D. 

Underframes—We believe that most failures occur due to 
inferior construction, design, material deficiencies and old age of 
equipment as well as rough handling and overloading of equip- 
ment. It is our recommendation that practical consideration be 
given to retirement of old equipment. Of course, this can best 
be decided by each individual raifroad or car owner. 

Air Brakes, also Hand Brakes.—lit is felt that while progress 
has been made in adopting the AB brake, there is much confu- 
sion and unnecessary delay which in many instances is caused by 
the AB brake equipment not being fully charged. Before cars 
are cut out of trains because of failure of air brakes to set, we 
believe additional brake applications should be made. Further, 
your committee desires to stress the importance of eliminating 
train pipe leakage. Also, when cars are on repair tracks, see 
that the piping is securely clamped and all of the associated air 
brake parts are in condition as they should be. We note with 
pleasure that a special A. A. R. committee has been selected to 
study again the brake beam problem, and we feel that much 
good will be obtained from that committee’s work. On hand 
brakes we feel that there has been more or less neglect on the 
part of all of us. Some difficulty has been experienced in 
lubricating the geared type hand brake. The rules provide that 
that be done and we feel the manufacturers have not provided 
means for proper lubrication without the assembly being removed 
from the car. 

Wheels and Journals——Progress has been made in the manu- 
facture of wheels to the extent that ‘failures arising from this 
cause contribute to the total number of equipment failures to a 
lesser extent than formerly and there is still considerable room 
for improvement. You are familiar with the most common defects 
in cast iron wheels. Journal troubles are largely due to over 
heating. Badly-worn or broken box-equalizer seats, hollow box 
roofs, tilted boxes, wedges displaced, flat or otherwise out of 
gage contribute largely to hot box troubles, also the lack of oil, 
defects in the lining of the journal bearing, etc. Unsatisfactory 
arrangement of the box packing is another contributing factor. 

Superstructure, Above Underframe—tIn consideration of the 
older wooden-frame double-sheathed box cars, built many years 
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ago, as well as some classes of single-sheathed steel super- 
Structure box cars, there is no question but that these cars have 
served their purpose and that there is economry in carrying on 3 
practical retirement program with this class of equipment. Re 
ferring to all-steel superstructure, it is felt by your committe 
that these cars should be cycled through for general repairs at 
least once every four years. . 

At this time we also call attention to the rough handling in train 
yards which greatly affects this situation. We find also that this 
equipment is suffering damage due to failure to protect the load: 
properly after being placed in the car. We think that is: 
problem for the transportation department to solve. In connection 
with automobile cars equipped with loading devices, we believe 
a more effective or permanent securement should be had to 
eliminate damage to racks and to provide that when these racks 
are properly raised to the roof, they may be properly secured. 

Refrigerator cars of the older design are still a great bother to 
all of us. These cars should be eliminated as rapidly as pw- 
sible. The all-steel refrigerator car seems to be performing 
satisfactory, and we urge that these cars be properly cleaned at 
unloading points to protect against contamination due to de- 
cayed vegetation, etc. On the open-top gondola car too much 
damage is occurring to the cars by those using clam shells or other 
types of loading or unloading devices. Many hopper cars of the 
older types in our judgment should be eliminated from service- 
On flat cars, our troubles mostly are floor damage. We suggest 
consideration be given to increasing the size of the floor boards. 
eliminate the tongue-and-groove or shiplap flooring, using only 
straight-face planking. 

Switching, careless loading, freight house abuse and the abuse 
suffered to cars in industries is certainly an important factor 
when we consider the subject as a whole. The function of the 
car department is to inspect and keep cars repaired, and we ger- 
erally have employees located at points where trains are made u 
or cars interchanged. However, at many outlying stations wher 
there are no car department representatives, the judgment o 
placing equipment for loading is usually left to the local switch 
conductor and the loading is left more or less to the shipper. We 
strongly urge an organized campaign by transportation an 
operating officers for the general education of employees, bth 
railroad and industrial, to load cars properly and thereby avox 
damaging the equipment. ; 

The report was signed by L. C. Geisel (chairman), distri: 
general car foreman, New York Central, Indianapolis, Ind ; M.! 
Mills (vice-chairman), general car inspector, Pere Marquette 
Grand Rapids, Mich.; C. O. Young, assistant superintendent ar 
department, Illinois Central, Chicago; E. W. Gebhardt, distic 
supervisor car maintenance, Chicago & North Western, Chicago: 
J. E. Keegan, chief car inspector, Pennsylvania, Chicago; E. U 
Mazurette, superintendent car equipment, Grand Trunk Wester. 
Battle Creek, Mich.; A. H. Petersen, superintendent car depat- 
ment, Belt Railway of Chicago, Chicago; M. E. Fitzgerald, maste 
car builder, Chicago & Eastern Illinois, Danville, IIL 


Discussion 


Brake rigging defects were said to cause from 75 to 10 
failures per month, particularly in cold weather, at some ter- 
minals. One member said that worn-out brake beams, hangers 
and badly worn or improperly applied cotter keys are the prit- 
cipal defects and that this condition can be remedied by prop 
attention to brake rigging when trucks are sent to the rem! 
track for other work. 


Engine’ 
Railway Mochaniosi RI 


a 


A representatve of the Mexican railways reported that on the 
10 deg. curves, common on some parts of his road, American 
freight cars become derailed owing to lack of flexibility in the 
truck design and particularly where it swivels on the body 


center casting. He stated that sometimes as many as 5 to 10 
per cent of the cars are derailed due to this cause. More 
adequate lubrication of the center plates was suggested. 

(The report was accepted.) 


Report on A. A. R. Loading Rules 


The committee suggests a practical means of securing 
data on loading conditions responsible for accidents 


While your committee realizes that its principal assignment is 
to make recommendations to the A. A. R. Committee on Loading 
Rules for better loading, it has been agreed that it can do 
nothing better on this occasion than to indicate the kind of co- 
operation needed to assist the A. A. R. committee in convincing 
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shippers that the reasons for proposing improved methods of 
loading are well founded. 

In other words, we could make many recommendations for 
better loading, but deemed it best to first impress on your minds 
that doing so will be of little value until the railroads make 
greater efforts than they have in the past toward favoring the 
Association of American Railroads with enough information to 
make shippers understand and agree that they are to the best 
interest of all concerned, and to amplify this we, hereafter, quote 
some of the comments made by W. B. Moir, chairman of the 
A. A. R. Committee on Loading Rules, in his report at the 


Atlantic City annual meeting of the Mechanical Division in 
June 1947. 

“Your committee, as you know, has devoted much time and 
effort in trying to meet up to expectations in providing safe 
loading regulations. Unfortunately, however, in too many cases 
your committee has been unable to furnish adequate data to the 
shippers regarding load failures and accidents to convince them 
that increased securement was necessary at increased cost, to 
provide for safer loading and eliminate serious transportation 
hazards. 

“The committee, fully realizing that additional securement on 
some commodities is necessary for greater safety and to prevent 
the costly shopping of so many disarranged loads in transit, has 
repeatedly appealed to the member roads, requesting their co- 
operation in this respect. Despite this urgent appeal, only a few 
more or less isolated and incomplete reports have been received. 
To say the least, this is very discouraging to your committee. 

“The day is long past when new and revised loading regulations 
can be published without first conferring with representatives of 
the larger industries; hence, railroad men should always bear in 
mind that without their continual and complete reports of load 
failures, under ordinary operating conditions, your committee 
cannot always convince the Shippers that added securement is 
necessary to provide safe loading. 4 

“It is a well-known fact that thousands of cars are being 
shopped for load adjustments in transit, and if the total losses 
created thereby could be ascertained, they would no doubt reveal 
information to convince all concerned that from standpoints of 
safety and economy, there is nothing more important in rail- 
roading.” 

The cooperative action your committee has in mind is along 
the lines, hereafter, specified: 

Report all accidents brought about by loads becoming dis- 
arranged to the extent of creating dangerous conditions, or 
injuries, or loss of life, or damage to property as follows: 

Date and place where accident occurred. 

Initial and number of car. 

Name and location of shipper. 


Disarranged lumber load due to use of defective side stakes which broke 
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Dislodged tractor due to nails not being fully driven and others driven 
in decayed floor 


Kind of load and number of figure under which it had been 
s cured. 

How and to what extent load was disarranged. 

itxact reasons for the creation of conditions making for 
p `ntial accidents. 

.Jhy, and how, injuries, or loss of life, or damage to property 
occurred. ` 

Had load originally been secured in accordance with A. A. R. 
Loading Rules. 

If not properly secured, explain by reference to the general 
A. A. R. loading rules, figures and items under figures. 

Furnish recommendations for better loading, if possible. 

Address all reports to V. R. Hawthorne, executive vice-chair- 
man, Mechanical Division, Association of American Railroads, 
59 East Van Buren St., Chicago, Ill. 

We, no doubt, have representatives here from most, if not all, 
of the territory covered by the A. A. R. and if each of you will 
spread this helpful gospel, it will surely go far toward approaching 
the goal the A. A. R. Loading Rues Committee is so earnestly 
striving for. 

If the members present think well of these recommendations, 
and feel that you can prevail upon your executive officers to 
pitch in, your committee would like to have you adopt the fol- 
lowing resolution : 

“After listening to and discussing the report of our Com- 
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mittee on Loading Rules at Chicago in September 1947, we, 
the members present, agree to do all we can toward cooperating 
as suggested. It is further agreed that a copy of our com- 
mittee’s report, and action taken, shall be sent to V. R 
Hawthorne, executive vice-chairman, Mechanical Division, 
A. A. R,. with the request that he transmit them to the secretary 
of the Car Department Officers’ Association for compilation, 
for the purpose of enabling our members to determine at their 
1948 meeting to what extent these promises have been fulfilled,” 

Successful handling of his highly important matter will most 
certainly convince our employers that our association is worthy 
of full support. 

Another matter serious enough to be brought to your attention 
is the extensive manner in which Loading Rule 20 is being 
ignored. This rule provides, in part, that when heavy metal or 
stone is short enough to fall through door openings in gondola 
cars the drop doors, with specific exceptions, must be covered 
with lumber not less than two inches thick and secured so as to 
prevent displacement. The cost of such protection is high, and 
with lumber as scarce and expensive as ft is today, it seems 
certain that no shipper will comply with this rule unless forced 

A recent investigation made has revealed that thousands of 
such cars are unfit to carry this short material without the afore- 
mentioned protection, and it is believed that if you will look 
into this you will decide that it will be highly desirable to have 
them reinforced well enough to make the covering of doors with 
lumber unnecessary for safety. 

Much more could be said about this, but the Committee be- 
lieves that after proper consideration of the above, you will fully 
realize all the serious angles involved. 

The report was presented for the committee by F. A. Shoulty 
(chairman), assistant superintendent car department, C., M., St P. 
& P., Milwaukee, Wis. 


Discussion 


In connection with this report, 40 lantern slides were shown 
indicating various types of road failures. The discussion em- 
phasized the difficulty in getting shippers to comply with present 
loading rules and appreciating the serious nature of defective 
securement of loads on railway cars and resultant damage or 
serious accidents. 

Chairman Shoulty said that of 300 test loads, no reports were 
received on 125, and placards requesting that information be 
submitted to V. R. Hawthorne, A. A. R., Mechanical Division, 
were evidently either taken off the cars or disregarded. With- 
out information requested on these placards, it is of course 
impossible to analyze the results secured with various test loads 
and thus determine which should be used. 

(The report was accepted.) 
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Reports and Addresses 
at the Meeting 


* The Prevention of Cinder Cutting 
* Welding of Boilers and Tenders 


* Steam Locomotives of the Norfolk & 
Western 


* Staybolt Application and Maintenance 
The Cracking of Locomotive Boilers 


* Reports indicated by asterisk appear in this 
section. 


Locomotive Boiler Problems 


Frank A. Longo, 
President 


Tue thirtieth annual meeting of the Boiler Makers’ 
Association was held at the Hotel Sherman, Chicago, on 
September 15-18 inclusive, with an attendance of 257 
members and 81 guests. The meeting was opened by 
President Frank A. Longo’s address on Tuesday morn- 
ing, September 16, in which he reviewed the work of 
the association and expressed its appreciation for the 
support given to it by the railway supply companies and 
other organizations. 

Following the president’s opening remarks the meeting 
was addressed by D. V. Gonder, general superintendent 
motive power and car equipment, Atlantic Region, Cana- 
dian National, an abstract of his speech being included 
in this issue. At the opening session the meeting also 
heard a short talk by John M. Hall, director, Bureau of 
Locomotive Inspection, Interstate Commerce Commission, 
who expressed his admiration for the work of the asso- 
ciation. è 

At the session on Wednesday morning C. E. Pond, 
assistant general superintendent motive power, Norfolk 
& Western, gave an illustrated talk on the latest develop- 
ments in steam locomotives on the N. & W., an abstract 
of which is also included in this issue. At other sessions 
three new steam locomotive boiler designs were presented 
in separate papers prepared and delivered by A. J. 
Townsend, vice-president, engineering, Lima Locomotive 
Works; Arthur Williams, vice-president, The Super- 
heater Company, and Howard L. Miller, metallurgist, 
railroad development, Republic Steel Corporation. These 
papers on boiler design will be published in later issues. 

Five subjects were reported on and discussed during 
the meeting. Three of these reports are published in this 
issue, the report on “Study of I.C.C. Rules and Regula- 
tions”, was a brief review of the progress of this com- 
mittee to date made by Carl A. Harper, chairman, who 
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Master Boiler Makers’ Association 
discusses new developments in steam 
locomotive boilers at annual meeting 


S. Christopherson, 
Vice-President 


A. F. Stigimeier, 
Sec- Treas. 


said, “There are not sufficient data at this time to make 
any specific recommendations and the committee suggests 
that the study be continued next year.” The report on 
“Application and Maintenance of Flues, Tubes and Arch 
Tubes” will be published in a later issue. ; 

The new officers elected to serve during the coming 
year are: President, Sigurd Christopherson, supervisor 
of boiler inspection and maintenance, New York, New 
Haven & Hartford; vice-president and chairman of the 
executive board, Edward H. Heidel, general boiler in- 
spector, Chicago, Milwaukee, St. Paul & Pacific, and 
secretary-treasurer, Albert F. Stiglmeier, general super- 
visor boilers and welding, New York Central. E. H. 
Gilley, general boiler foreman, Grand Trunk, and R. W. 
Barrett, chief boiler inspector, Canadian National were 
re-elected to the executive board for one year with Mr. 
Gilley also serving as secretary of the board. S. G. Long, 
general boiler foreman, Southern Pacific, was elected 
to the executive board for one year to fill the office 
vacated by the retirement of B. C. King, formerly genera! 
boiler inspector, Great Northern. 

The advisory board for the following year consists 
of E. R. Battley, chief of motive power and car equip- 
ment, Canadian National; B. M. Brown, general super- 
intendent motive power, Southern Pacific; A. K. Gallo 
way, general superintendent motive power and equipment. 
Baltimore & Ohio; F. K. Mitchell, general superintendent 
motive power and rolling stock, New York Central, and 
H. H. Urbach, mechanical assistant to executive vice 
president, Chicago, Burlington & Quincy. 


Gonder Speaks on Benefits 


The address by D. V. Gonder, general superintendent 
motive power and car equipment, Atlantic Region, Cana- 
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dian National, on the benefits and advantages of the 
ga to the railroads is presented here in abstract 
orm. 

“Machines of infinite variety and scope are in opera- 
tion, undergoing manufacture, or in process of develop- 
ment. One can never tell what the morrow will bring 
forth in the field of mechanics, but of one thing we can 
always be sure—the effectiveness of any device is limited 
by the hand that maintains and operates it. The human 
element will always be paramount. Just as we are partic- 
ular to see that the fitting of staybolts, the size and 
spacing of rivets, or firebox welding are such as to 
assure us of a safe and useful pressure vessel so we 
should be careful to choose, prepare and fit our personnel 
so that our mechanical department organization can 
stand the high pressure of the demands made upon it. 

“This association should be, and I believe is, one of 
the textbooks from which an important section of the 
mechanical department supervisors improve their work- 
ing knowledge. One cannot give you the headings of all 
the chapters of this book, but I shall try to outline a 
few important items. 

“First of all, it keeps you up to date. Instead of having 
to beat a pathway through the desert to the door of that 
man who builds a better mouse-trap, it is brought right 
here for you to view. In your discussion periods you 


learn of your neighbor’s latest practices and return to 


A. K. Galloway 


F. K. Mitchell 


your own roads with a host of new ideas. Many things 
we have to learn for ourselves, others we can learn, 
through the experience of others. All of us have had 
the sad experience of thinking we had the solution to 
some knotty problem, only to realize that we have made 
a big mistake by the time it is standardized. Here there 
is an opportunity to discard, without personal trial, the 
ideas others have found unsound, just as there is an equal 
opportunity to cash in on the many improvements others 
have tried with success. I will be much mistaken if some 
warmly supported methods of last year’s convention are 
not thrown into the discard at this one. In this connec- 
tion let us realize that you will win higher respect by 
frankly telling others when the idea you so warmly advo- 
cated does not work. If you dropped it like a hot cake, 
warn the other fellow before he gets his fiingers burned. 

“Still another point is the fostering of cooperation 
between member supervisors. We all know the maxim 
‘United we stand, divided we fall? It may not be en- 
tirely true, but there has been ample proof that we can 
gain more by working together than apart. Here you are 
bound to consider your joint problems from the view- 
point of the other man to a greater extent, and to your 
own profit. 

“Then there is the broadened vision each person at- 
tending this gathering is bound to gain by his travel over 
and contact with someone else’s line. It is easy to 
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become narrow and insular. It is dangerous to be self- 
complacent. As an officer of the largest transportation 
system in America, I am proud of the Canadian National 
Railways and feel that our mechanical department is not 
behind that of any other railroad on the continent. 
Nevertheless any opportunity is welcomed to leave the 
territory of my jurisdiction, so that my working horizon 


D. V. Gonder 


may be extended in learning from others the way in 
which they perform their work and meet their problems. 

“We should not overlook the benefits from the oppor- 
tunity for self-expression, particularly among the younger 
supervisors at these conventions. Nor should they be 
discouraged by the sound of their own voices. Many a 
splendid idea has, no doubt, never been developed, be- 
cause its author could not express himself in words. 
Here there is a chance to overcome such a handicap. 
We should never be self assertive enough to be objection- 
able, but a reasonable self confidence is essential to per- 
sonal efficiency. It is my practice to tell new super- 
visors that they are placed where they are because we 
have confidence in them and they are, therefore, justified 
in having confidence in themselves. 

“Finally, attendance at this convention should enhance 
the sense of importance and responsibility attaching to 
each supervisor. Here are discussed vital problems; 
here are met the best of the railroads’ supervisors. Here 
there should be a keener realization of our obligations 
not only as railroad men,.but as respected citizens and 
neighbors. A good sponge has great capacity to absorb. 
It should have an equal capacity to give. I say advisedly 
that among all the mechanical crafts, none has a better 
reputation than the boilermakers for sound judgment and 
integrity. Especially in these trying days let us encourage 
one another to demonstrate these qualities in a manner 
that will most benefit all with whom we come in 
contact.” 


Reading 4-8-4 Locomotives 


A description of the Reading’s Class T-1 locomotives 
of the 4-8-4 type and some comments on their operation 
were presented to the meeting in a paper prepared by 
B. G. Kantner, general boiler inspector, Reading. A de- 
scription of these locomotives appeared in the April, 1946, 
issue of the Railway Mechanical Engineer, page 198, and 
only the comments on operation are given here. 

Mr. Kantner said, “The Reading Company has recently 
completed the conversion of 30 steam locomotives from 
the 2-8-0 wheelbase type to the 4-8-4 type. The first of 
these locomotives was completed September, 1945, at the 
Reading Locomotive Shops, located at Reading, Pa., and 
the satisfactory results obtained by the operation oi 
these re-designed locomotives since that time have fully 
justified the cost of conversion, through the economies 
and improvements effected in the fast freight service. 

“The first of these converted locomotives has been in 
service since September, 1945, with a mileage in excess 
of 100,000 miles, and only minor boiler repairs have been 
required. Inspection shows the water surfaces of the 
boiler sheets and tubes to be clean and practically free 
from evidence of scale formation. The boiler feedwater 
supplies in the districts over which the locomotives oper- 
ate contain calcium carbonate and sulphate salts, which 
if not counteracted would cause the formation of a hard 
limestone boiler scale. Boiler water chemical treatment 
with careful supervision of the application of the proper 
chemicals and of the blowing down of the locomotive 
boilers, both on line-of-road and at engine terminals, has 
effected the clean condition of the interior boiler surfaces 
as above noted. Also, the proper control of the chemical 
condition of the water in the boilers increases the oper- 
ating efficiency of the locomotive and increases the num- 
ber of hours of locomotive availability. Cleaner boilers 
also result in reduced repair and maintenance costs. 

“The locomotives are provided with a Cyclone type 
front-end arrangement, and it has been found that appar- 
ently the unusual smokebox length made necessary by the 
long wheelbase of the locomotive has had a favorable 
effect on the drafting as there is no difficulty in maintain- 
ing full steam pressure in service. Also, it is interesting 
to note that cinder cutting does not occur in the firebox 
or flues, but has been found to some extent in the stack 
lift pipe and extension in the smokebox. It is probable 
that the ample grate area with resultant favorable fuel 
consumption has some bearing on this, as cinder cutting 
on the Reading has never been a serious problem. 

“The satisfactory results as obtained through the oper- 
ation of these re-designed locomotives and from other 
locomotives throughout the nation, indicate that the steam 
locomotive of modern design still plays a most important 
part in solving the transportation difficulties of the rail- 
roads of today.” 


The Prevention of Cinder Cutting 


Some observations on the causes of cinder cutting and 
a review of three methods for minimizing the condition 


During the last session of the meeting a paper on cinder cut- 
ting was presented by A. F. Stiglmeier. This paper was compiled 
by Mr. Stiglmeier from material furnished by several authors, the 
major portion being contributed by Frank P. Roesch, formerly 
vice-president, Standard Stoker Company. The paper reviewed 
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in detail the theory of combustion in the steam locomotive and 
the means that have been developed for improving combustion 
and drafting. The following abstract of the paper includes only 
that part of the paper that deals with the methods given for 
reducing cinder cutting. 
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There is one thing to keep forever in mind and that is the lbs. 
of coal fired per sq. ft. grate areca per hr. That is the crux of 
the entire matter. The high firing rate of today is the answer 
to the demand for high capacity operation. The majority of road 
locomotives are now stoker fired. In general the coal is blown 
into the firebox through and against the gas stream at or near 
the point of its highest velocity. A considerable quantity of the 
fine particles never reach the firing bed, but are caught up in 
the high velocity gas stream and are only partially burned in 
suspension. A great deal is heard about cinder cutting, but very 
little about fuel loss or inefficient combustion. One way to reduce 
cinder cutting is by improved combustion. 

The ultimate cure, of course, lies in the prevention of the 
cinders. That would lead into design of new boilers and this is 
not the time or place to go into that phase. The immediate prob- 
lem is what to do about cinder cutting in the existing locomotives. 
It is felt that it would be a waste of time to deal with the grade 
and size of coal, cross-sectional areas through the boiler, etc., 
as you will continue to use the grade and size of coal furnished 
and no doubt the cross-sectional areas are established. However, 
the area between the top of the arch and the crown sheet is 
important and, once properly established, should be maintained. 


Prevention by Design 


The two obvious methods of reducing cinder cutting in existing 
locomotives are to eliminate the placing of essential parts in the 
path of the gases and the reduction of cinders to the minimum 
possible. In a number of cases we know that it is impossible to 
relocate essential parts. In such cases it is generally possible to 
protect with shields that will do mo damage to the locomotive 
operation when they are cut and can and should be renewed at 
established intervals. This is not always done. One example of 
this protective measure is the application of shields to super- 
heater units, which will be illustrated by pictures. Careful con- 
sideration should be given to the proper use of feedwater heating 
equipment. Look to your front ends to see that they give proper 
drafting. It is necessary that the drafting arrangement should pull 
enough air into the firebox to give a good steaming locomotive. 
Any unnecessary increase in the air will both increase the un- 
burned fuel loss in weight per hr. and will also increase the 
velocity of gases through the boiler. In this way, the result of 


unnecssary excess air is doubly harmful. Also, why is not more 
study given to secondary air to improve combustion? Improved 
combustion means a reduction in cinders. 


Prevention by Maintenance 


Cinder cutting can be greatly reduced by maintenance. Assum- 
ing that a locomotive is outshopped in A-1 shape so that the 
amount of coal consumed will be a minimum, it is then essential 
that all parts be maintained in first-class condition. Such items 
would include ash pan air openings, grates, arch, flues, super- 
heater units, feedwater-heating equipment, front ends, and valve- 
gear. settings. The cleaning of flues cannot be overemphasized, 
because clean flues permit the use of all the available flue gas 
area. If a portion of the flues and tubes become stopped with 
cinders, the load on those remaining open becomes proportion- 
ately greater, and consequently increases the gas velocity. At 
regular intervals closely inspect shields and replace when 
necessary. 


Prevention by Operation 


Careful handling of a train by an engineer will generally elim- 
inate the necessity for peak firing loads. The fireman should burn 
an even fire over all the grate area so that each part of the 
grate is doing its share in effecting combustion. Unburned coal 
losses increase directly with a reduction in grate area. Conse- 
quently, if all the grate area is not utilized at all times by proper 
distribution of the coal, there is not only a loss in heat absorption, 
but there is additional increase in cinders with greater velocity, 
resulting in cinder cutting. 


Conclusion 


As inferred above, cinder cutting is here to stay. It has in- 
creased a great deal in recent years and we all know the reason 
why. Under present operating conditions the flow of cinders at 
high velocity through the locomotive boiler can never be entirely 
eliminated. The cutting is insidious, and takes place over a pe- 
riod of time. Therefore, it is not easy to observe and correct be- 
fore damage is done. The proper thing to do is to anticipate 
such conditions and set up a strict program for prevention by 
proper design, maintenance and operation. 


Welding of Boilers and Tenders 


A review of the applications of welding and cutting in 
the boiler shop for the fabrication of new parts and 
the removal of old ones—Design for welding important 


The use of fusion welding is universal in the railroad industry. 
Until recently, however, fusion welding has been largely re- 
stricted to the stayed portions of locomotive boilers, and to non- 
pressure parts such as locomotive tenders, water and fuel tanks, 
etc. The use of fusion welding where locomotive boilers are 
concerned is still restricted to stayed portions of the firebox, the 
smokebox, etc., except where the welding is done in conformity 
with the rules set up by the various regulatory bodies. The past 
few years have, however, seen considerable advance made in the 
use of fusion welding for pressure vessels so that a number of all 
welded locomotive boilers are now in service on several railroads. 

This committee has chosen to review the methods used by the 
locomotive builder in fabricating all welded boilers as part of 
this report. 

[Note: Included in the report but omitted from this abstract 
was a detailed description of the methods used by the builder.— 
Editor.] 

There has been some discussion as to the necessity for stress 
relieving. It is the opinion of this committee that stress relieving 
should be continued because of the stresses set up in the material 
due to the rolling, flanging, welding and other fabricating 
processes. 

Some discussion has also been had in regard to the possibility 
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of discontinuing the X-ray examination of seams in the stayed 
area. The committee does not believe that this practice should be 
discontinued or that spot check X-ray examinations of these 
seams should be permitted. Instances have been known where 
defects were missed when spot check examinations were made and 
the defects were found later when the full length X-ray examina- 
tion was made. 

The practices followed by the railroads in welding have been 
established over a long period of time to meet individual conditions 
and problems, and the procedures which have proven most suc- 
cessful have been adopted as standard. The cutting torch is used 
to great advantage in removing sheets, staybolt and rivets and in 
cutting off staybolts and radials for driving. Preparing edges to 
be welded, and fitting of sheets, syphons, circulators, cutting irreg- 
ular shaped sheets and scarfing of sheets are also done to ad- 
vantage with the cutting torch. To obtain the proper tolerance, 
the layout of firebox sheets is made with sufficient stock so sheets 
can be trimmed to a close fit. The opening for welding is held 
to a maximum included angle of 60 degrees. Opening at throat of 
weld is slightly smaller than the diameter of electrode used, and 
electric welding is used entirely on boiler work. The electrode 
material is approved by the laboratory, and only qualified welders 
are used for boiler welding. The welding of }-in. firebox 
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sheets is done in two passes, and where thickness of sheets 
requires, additional passes are used. 

In firebox welding, %-in. and %-in. electrodes are generally 
used to assure full penetration to the water side of the sheet 
when welded from the fire side and not accessible from the water 
side. Whenever accessible, welding is also done from the water 
side. Generally, fireboxes are entirely of welded construction. 
All flues have beads welded at the firebox end, and sheets welded 
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to mudring at the mudring corners. On some classes of power 
the use of seal welding of caulking edges in stayed area has been 
used: very successfully. The welding procedure used is the sec- 
tional back step method when applying the first layer of weld. 
The second layer is made continuous in either direction. By 
using this method contraction is retarded and distortion is held 
to a minimum. . 

Welding is also used to good advantage in fabricating tender 
tanks. Oil tanks for oil-burning locomotives are of all 
welded construction and designed for welding. Flanges at corners 
have 5-in. radius and a long flange which locates the weld on the 
straight surface of the sheets approximately eight inches from 
the corner. 

* The success of welded construction depends a great deal on 
design and more consideration should be given to all-welded con- 
struction. Seal welding at staybolts has been permitted in some 
cases by the Locomotive Inspection Bureau of the Interstate 
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Commerce Commission. During the past year a few Railroads 
have standardized on this practice for some classes of power, 
indicating that definite progress has been made along this line. 
Some roads have followed this practice for some time and feel 
that it is beneficial and does not interfere with the requirements 
of the Locomotive Inspection Law and Rules. Welding is applied 
to new staybolts only, and no repairs must be attempted by welding 
after the locomotive is in service. It should be understood that 
the staybolts must be properly hammer tester as required by the 
rules. It is claimed, and results seem to bear out the contention, 
that the welding of staybolts to the side will greatly prolong the 
life of firebox side sheets and eliminate leaking stavholts ta - 
great extent. 

The members of the committee are E. H. Heidel (chairman), 
general boiler foreman, Chicago, Milwaukee, St. Paul & Pacific; 
B. G. Wollard (vice-chairman), system welding instructor, Chi- 
cago North Western; F. R. Milligan, general boiler inspec- 
tor, Canadian Pacific; J. A. Graulty, assistant superintendent of 
plant, boiler department, American Locomotive Co.; V. B. Vogel, 
welding supervisor, Chicago, Rock Island & Pacific; and J. F. 
Richard, welding supervisor, Canadian National. 


Discussion 


After the presentation of the report several written and verbal 
comments of the topic were made, the first being in the form of a 
minority report by a committee member, J. A. Graulty, assistant 
superintendent of plant, boiler department, American Locomotive 
Company. Mr. Graulty’s remarks follow: 

As a member of the committee on Topic No. 2 I feel I should 
express to you my opinion as to the recommendation of the com- 
mittee regarding the full and complete X-raying of the seams in 
the stayed areas. I have expressed my disagreement as follows: 

We are distinctly in favor of a spot X-ray check, certainly in 
the stayed areas, because modern welding practice, particularly 
with automatic welding machines, does not allow the possibility 
of bad defects in a small area surrounded by otherwise perfect 
welding. There, may be minor defects missed by spot X-ray 
checking and they should be allowed to remain in the job, whereas 
major defects, such as lack of fusion between passes or extensive 
porosity, will be revealed by a spot check. The argument con- 
cerning minor weld defects and their harmlessness should be 
faced frankly and compared with the inherent serious defects 
associated with riveted construction and also the long history of 
successful firebox welding and our frank admission that portions 
of those welds were not perfect. 


The joint faces of the circum- 
ferential seams are trued by 
this grinding machine before 
the courses are welded together 
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My objection to routine X-ray inspection of welded seams in 
the stayed area is because of its far-reaching consequences. When 
recommended by our association it may become incorporated in 
the code which will be binding on the railroads, necessitating 
complete X-ray equipment including highly trained specialists. 

We, as manufacturers, have to submit to customer demands 
as laid down in specifications but complete X-ray should, by no 
means, be a general rule. It is true that our company put in their 
specifications the complete X-ray of the external parts of the 
boiler, including, of course, the stayed areas. The thought in 
back of all this was to impress upon our force the importance 
of quality work on all welded-design boilers, and to trust to our 
technicians and radiographers that they lend their knowledge and 
experience to a more liberal interpretation of rejections in stayed 
areas. In other words, do we need 100 per cent quality work in 
stayed areas? For years we have been welding fireboxes without 
any failures. Yet we know that a considerable amotnt of our 
work would not meet code specifications. .When obvious good 
workmanship and care by qualified welders will technically satisfy, 
why create delays with considerable cost of time and equipment. 

We accept the parent metal that goes into boiler fabrication 
with the knowledge that we are getting material made by the best 
known practice backed by years of research. Yet how many 
plates would pass the “Supersonic Reflectoscope” test? 

The fact is that the quality desired can be met by “spot check” 

in stayed areas with a satisfactory guarantee. 


Another Committee Member Speaks 


A second member of the committee, F. R. Milligan, general 
boiler inspector, Canadian Pacific, spoke on the changes in shop 
methods that are necessary if riveted boilers are going to stay in 
competition. That part of his comments dealing with the shop 
procedures for riveted construction are omitted from the abstract 
which follows: 

If riveted boilers are going to hold their place with all-welded 
boilers and other types of locomotives, there will have to be some 
radical changes made in the present method of shaping and fitting 
boiler plate, particularly barrel courses in our own back shops 
and the manufacturers’ shops; quality and not quantity will have 
to be the governing factor. 

While it is too soon to say the all-welded construction is a 
cure-all, it is certain they will not develop cracks in rivet holes 
at the longitudinal joints, rivet holes in check pads and rivet holes 
at dome connections. It is these defects that are resulting in costly 
repairs and keep the locomotive out of service for long periods of 
time, and consequent heavy cost of repairs that our railway man- 
agers give considerable thought to when considering buying new 
power, with the result they look more favorable on other types 
of power. 


Steel Producers’ Comments 


Two representatives of the steel manufacturers presented written 
discussions of the report. They were W. P. Gerhart, metallurgical 
engineer, Bethlehem Steel Company, and W. K. Cole, manager, 
railroad sales, Lukens Steel Company, and abstracts of both 
discussions are given here. Mr. Gerhart’s comments follow: 

To touch on quality of steel plates, and the progress that has 
been made in keeping up with the ever increasing demands for 
better and stronger steels for power boilers, it is well to point 
out there has been no steel used in the past that can be con- 
demned with respect to welding performance. Of course, there 
has been the occasional bad lot of steel regardless of the care 
used in its making or the rigidity of the inspection methods 
employed. What I am endeavoring to point out is that all types 
of steel plates, whether they be made by the rimming or de- 
oxidized practice, have their place in the field of welding and 
can be so regulated to the method of welding as to obtain a 
satisfactory end use. : 

Today the steel works’ metallurgist scrutinizes all orders from 
the various fabricators; usually he has visited their plants and 
he knows whether they are using manual welding or automatic 
welding; he also knows whether multiple layer welding is being 
used or whether one-pass submerged arc methods are employed. 

From this information the proper grade of steel is prescribed; 
this goes to the Open Hearth Department where trained steel 
workers cooperating with metallurgical technicians see that the 
material is made to the specifications best suited for the par- 
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ticular type of welding involved. It is my opinion that this 
practice has done more to improve welding and place it in its 
present enviable position than any other single phase of the 
entire procedure. 

Steel quality does not stop here, however, for with the welded 
pressure vessels, it was possible to test them to destruction, 
never possible with rivet construction, due to leakage at the 
rivet holes. This enabled the technician to secure valuable data 
on stresses previously unknown; also, much was learned about 
flanged and dished heads as to the location of the failures, re- 
sulting in new designs involving semi-elliptical and elliptical 
shapes as well as various other forms of heads. 

With these conditions better known, the payload came into the 
picture, for why build heavy locomotives to secure additional 
steam power, by using thicker materials in the boiler shells, if 
stronger steels were available. As a result, alloy steels have 
come into the pressure vessel field thereby causing the steel 
works’ metallurgist’s hair to turn a little more toward the pale 
side. Better known among these steels are carbon-moly, carbon- 
mang-moly, the nickel steels and many others. 

These steels can be welded by the usual methods, it perhaps 
being wise to use a little preheat at time of welding, especially 
with tack welding for fitting up. Cracks that occur in tack 
welding may be fused out by the major welding process. How- 
ever, they have been known to remain and show up in the X-ray 
examination, thus requiring chip-outs, rewelding, etc., which cer- 
tainly is not profitable to the fabricator. 

The committee report is a very thorough description of the 
procedure used in fabricating locomotive boilers by welding. 
Illustrations of some of the welds would clarify the text if they 
were available. The bevels for submerged arc welding appear 
to be excessively wide. It is our opinion that wide bevels in- 
crease the amount of electrode necessary and lead to occasional 
difficulties in passing bend tests. A comparison of the prescribed 
welding technique from four sources: (1)—Committee report, 
(2)—Lincoin Electric Company, (3)—Linde Unionmelt, and (4) 
—Bethlehem Steel Fabricated Construction, shows that the pre- 
scribed practice is to use a 60 or 70-deg. bevel in place of the 
100 and 110-deg. bevels mentioned by the committee report. 
Since royalty on the Unionmelt process is on the basis of elec- 
trode consumed, considerable economy can be realized by re- 
ducing bevels and the amount of electrode necessary. Welding 
speeds are about comparable in each case. 

The technique of assembling and completely welding separate 
rings differs from tank and pressure vessel welding technique, 
wherein the entire vessel is frequently tack welded and then 
finish welded as a unit. The method described in the report 
with the truing up of each ring undoubtedly reduces residual 
stresses in the vessel but adds considerably to the cost. 

It is our opinion that the application of welding to locomotive 
construction has lagged behind that in other fields and we are 
glad to see the committee report, which should increase interest 
in the welded locomotive. 

In conclusion, may I add a word of caution to this seemingly 
glorious achievement, weldability. Pressure vessels depend upon 
safe and sound welds and failures of vessels usually result in loss 
of life. Motive power is far different from stationary service; 
for in the steam locomotive high stresses, mostly dynamic in 
nature, are present more frequently, thereby taxing both the 
parent metal and the weld metal to the utmost. A little care- 
lessness here and there during the fabrication, a questionable weld 
not properly X-rayed may lead to serious consequences. 


W. K. Cole’s Remarks 


Your committee’s report on the fabricating methods employed 
by the builders in the construction of welded locomotive boilers, 
fireboxes, and tenders has described what we in the steel in- 
dustry would deem to be an excellent example of sound shop 
practice. We shall all agree that such technique combined with 
competent supervision and careful inspection is the essential basis 
for quality production welding. This practice as outlined con- 
forms to the best fabricating practice, employed by any of the 
experienced shops engaged in building high pressure boilers 
and other similar vessels. In view of this fact and with the 
satisfactory applications in service to date, the railroad industry 
should feel confident that their equipment, built in accordance 
with accepted welding procedures, is both efficient and safe to 
operate. 


571 


The development of the welded boiler has been a long term 
research project; and today we are all contident that it has met 
with marked success. In any development program however, 
we must proceed cautiously at the start, utilizing for example, 
those materials which past experience has proved to be the most 
readily workable and the most likely to succeed. Thus, in this 
instance A-201 steel was selected, a killed steel, readily weldable. 
However, the success of this initial step is generally accepted, 
and it would appear that we are ready for the next logical step 
in the development, namely, the consideration of those materials 
which will prove the most economical from the standpoint of 
initial cost, maintenance cost, service life and design. 

The use of the low-alloy steels is not new to the railroads 
and the locomotive builders. For years these steels have been 
used and are still being used by many of the railroads in their 
riveted boilers and firebox construction. In many instances, they 
have met with marked success, while in other instances the full 
value of these materials has not been realized. There is no 
doubt in my mind but that the inherent fabricating problems as- 
sociated with riveted construction contributed considerably to 
this latter condition, and the substitution of welding in conjunc- 
tion with the use of these higher tensile steels should fully de- 
velop their most efficient application. 

Among the various standard specifications that should be con- 
sidered as possible applications in the welded locomotive boiler 
are: nickel steel A-203, carbon-molybdenum steel A-204, man- 
ganese-vanadium steel A-225, and silico-manganese steel A-212. 
Some typical physical properties obtained from welded plates 
of these materials are shown in the table. 

In closing, I should like to mention one other steel which has 
come into prominence in many industrial applications, namely, 
clad steels. Many of you have heard of and used the clad steels 
which combine the advantages of corrosion resistance at only 
a portion of the cost of the solid materials. Where corrosion 
is encountered, these composite plates, integrally bonded together 
as one piece of material, have proven to be economical in regard 
to length of service and operation without repairs. The fabrica- 
tion of these steels, whether it be nickel, monel, inconel or the 
many varieties of stainless-clad steels, is a matter of commercial 
shop procedures throughout the fabricating industry. The strength 
of the bond has been tested under severe conditions and found to 
be a compact unit of corrosion resistant material on the one side 
with carbon steel making up the major portion of the thickness 
for reduced cost. 

Thousands of tons of these materials have been successfully 
used in the fabrication of stationary pressure vessels. Shop pro- 
cedures such as outlined by your committee have been used in 
the fabrication, by welding, of these structures. They have been 
proven beyond doubt to be commercially efficient and safe. With 
the facilities available in the shops of the locomotive builders to 
enable satisfactory welding, X-ray and heat treatment, and with 
these fabricating shops in other fields having already performed 
the experimental work, we have only to utilize the benefits of 
this equipment and experience to bring forth a locomotive, which 
I am certain will establish a new record in service performance. 


Verbal Discussion 
A. G. Woolard, a committee member, pointed out that it was 
not the intention of the committee to include the inside firebox 
as requiring complete X-raying, only the outside firebox and the 
barrel courses. 


Typical Physical Properties Obtained from Welded 
Low-Alloy Steels 


Nickel Steel A-203 Grade “A” Firebox 


Analysis: C—.12 Mn — .40 Si. — .21 Ni — 2.17 
Plate thickness: !, in. 
Plate properties: 
KIE S., © aE paa ahia ose a AN 42,100 lb. per sq. in 
MeHSHe ‘Plreneth 4... Gee Beene O I sa awe 69,400 Ib. per sq. in. 
Elongation £0" Li saw arier oaa S 26.5 per cent 
Weld properties (stress relieved) : 
Free bend test (clong. across weld) ............ 65.7 per cent 
Reverse bend test a's Sale sie DARE iG 56.2 per cent 
Tensile. strengi, sorro 4 pevaeactlecu apine aces 65,200 per sq. in. 
Carbon-Molybdenum Steel A-204 
Grade B” Flange (Boiler) 
Analysis: 2816, Mn —.71 Si— .23 Mo — .42 


Plate thickness: TK in. 

Plate properties: 
Yield point 
Tensile “trength 
Elongation in 8 in. 


Weld properties (stress relieved): 


PETES TA 44,600 Ib. per sq. in, 
DUTENA 78,300 1b. per sq. in. 
26 per cent 


Free bend test (elong. across a weld) PENET 58.3 per cent 
Reverse bend test AES Rte sheave LA FEF 49.3 per cent _ 
Tensile strength. cos55di tec sb dcietia sa \eacae es 76,600 Ib. per sq. in. 
Manganese-Vanadium Steel A-225 
Grade “A”— Firebox 

Analysis: Cc .12 Mang. — 1.05 Si — .22 Va — .092 

Plate thickness: 3 in. 

Plate properties: 2 
Micld: paint. Se Sveti cs cerihens eee Re ATT 58,600 Ib. per sq. in, 
DEANE FNAM ST iow cas ae en dalef tong arp aipyiapanans 78,400 Ib. per sq. in. 
Elong.om: 8a, it~ war uo ‘eek alone ewetias . 24.5 per cent 

Weld properties (stress reiieved): 


Free bend test (Elng. across weld) ............ 71.4 per cent 
Reverse bend > 63.9 recent — 
Dense MENE isc saukiaas, vyohstignbeonts 76,700 Ib. per sq. in. 


Carbon-Silicon Steel A-212 


Grade “B” Flange (Boiler) 
Analysis: C—.24 Mn. —.78 Si — .22 
Plate thickness: 1 in. 
Plate properties: A 
E PONE, E T E deus coy aie eee 40,600 Ib. per sq. in. 
Tensile strength . ce Amrit ste Be aaa ne 77,400 Ib. per sq. in. 
BlOng PA 6 ith, ScoP ies at buy tee ie okies 26.5 per cent 
Weld properties: 
Free bend test (elong. across weld) ............ 57.9 per cent 
Reverse: bend. teste ieran eindir da a 53.4 r cent 


E T A M A TEEN PEA 75,900 Ib. per sq. in. 


A. F. Stiglmeier said that somebody has to find out how to 
weld alloy-steel locomotive boilers and until such a boiler is 
built there will be no satisfactory answer to its possibilities. He 
suggested that a committee be formed to investigate the welding 
of an alloy-steel boiler. 

A representative of a steel company took exception to Mr. 
Stiglmeier’s comments and pointed out that other fields are 
welding alloy steels successfully. He said that all that is needed 
to get an alloy-steel boiler is a customer that wants one. He 
believed that welding is a useful tool and the welding industry 
should eliminate the mysticism about the process. In his opinion 
X-raying will not change poor welding; a mandatory school for 
welders is more essential. 

L. E. Grant, engineer tests, Chicago, Milwaukee, St. Paul & 
Pacific, said that he believed there is a good future for the steam 
locomotive and that welded boilers will be essential. His railroad 
has 12 all-welded boilers, only one of which is in service as yet. 
He thought that we may have trouble with welded boilers but, 
if so, not to blame the welding unless cracks are found in the 
welds, a condition he believed to be very improbable. He was 


glad oxy-acetylene cutting was reported O.K. for plate preparation. 
t». > 
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Steam Locomotives of the Norfolk & Western 


By C. E. Pond 


Assistant to Superintendent Motive Power, Norfolk & Western 


[In his paper on the design, availability, utilization and main- 
tenance costs of the N. & W.s modern steam locomotives Mr. 
Pond included some data that was used in a previous speech, an 
abstract of which appeared in the December, 1946, issue of the 
Railway Mechanical Engineer, page 656. The abstract published 
here contains only the new information and data not included in 
the previous abstract. Mr. Pond’s paper follows.—Editor]. 

The N. & W. is a heavy trunk line railway serving six states. 
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The transporting of coal is the principal source of revenue. In 
1946, 44,773,000 net tons of commercial coal were handled. This 
represents 72 per cent of the freight tonnage and 61 per cent of 
the freight revenue. The coal traffic originates about midway on 
the line. Approximately 33 per cent of the coal moves east, and 
67 per cent is handled west to Columbus and Cincinnati, Ohio. 
The eastbound traffic must be lifted in excess of 2,500 feet, over 
three ranges of mountains. 

The N. & W. is interested in the development of new types 
of locomotives, and is a contributor to the project for the 
development of a pulverized coal-fired gas turbine electric loco- 
motive. The first two coal-burning gas turbine locomotives are 
tentatively scheduled for completion in the spring of 1948. The 
N. & W. was also interested in the high pressure, pulverized 
coal-burning turbo-electric steam locomotive, a project abandoned 
because of the high estimated construction cost and excessive 
weight per horsepower. 

The efforts at our home shops have been largely concentrated 
on improving the performance of existing types: of steam recipro- 
cating locomotives through refinements of design, intensive utili- 
zation, and better servicing facilities. 

Since 1936, the N. & W. has designed and constructed 116 
modern steam reciprocating locomotives in its Roanoke, Va., shops. 
These locomotives are of three types: (1) a streamlined passen- 
ger locomotive, Class J, with a 4-8-4 wheel arrangement; (2) a 
single expansion articulated freight and heavy passenger loco- 
motive, Class A, with a 2-6-6-4 wheel arrangement, and (3) a 
compound Mallet heavy freight locomotive, Class Y5, Y6, and 
Y6a, with a 2-8-8-2 wheel arrangement. In addition, 22 Mountain- 
type locomotives, Class K2 and K2a, have been modernized and 
streamlined. 

The N. & W has also developed a coal-burning steam switching 
locomotive,* with automatic fuel and water controls, which has 
many of the advantages claimed for other types of switchers, 
such as high availability, flexibility, reliability, and low operating 
cost. 


Class J Operating Data 


The accumulated total unserviceable days for the eleven Class 
J locomotives as of June 30, 1947, was 1,445 and the average 


ʻA description of the N. & W. automatic switcher appeared in the 
August, 1947, issue of the Railway Mechanical Engineer, page 402. 
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number of unserviceable days per locomotive per month, includ- 
ing shopping for classified repairs was slightly over two. Exclud- 
ing unserviceable and stored days, the average daily mileage for 
the locomotives when the first locomotive was placed in service 
was 295. This has been gradually increased to 531 miles per 
serviceable day, as of June 30, 1947, on the basis of ten locomo- 
tives, one locomotive being used to replace the ones in the shop 
for inspection or repairs. 

The Class J locomotives are used exclusively in main line 
passenger service. Four of these locomotives are assigned to a 
pool that handles Trains Nos. 15 and 4, 25 and 26, and 3 and 
16 between Roanoke, Virginia, and Cincinnati, Ohio, a distance 
of 424 miles. Three locomotives are required to handle Trains 
Nos. 4 and 15, 16 and 3, and 25 and 26 between Roanoke and 
Norfolk, Virginia, a distance of 252 miles. Three locomotives 
are required to handle Southern trains operating over Norfolk 
and Western lines, Nos. 18 and 45, 46 and 17, and 41 and 42 be- 
tween Bristol and Lynchburg (Monroe), Va., a distance of 209 
miles. 

The initial cost of the first five Class J locomotives, built in 
our shops during the years of 1941 and 1942, was approximately 
$167,000.00 per locomotive. 

The accumulated maintenance cost charged to ME-308, includ- 
ing class repairs, for the Class J locomotives for a 68-month 
period is $15.13 per 100 locomotive miles. 


Class A Locomotives 


The number of Class A locomotives} owned is 35, and these are 
in service between Roanoke and Norfolk, Virginia, and between 
Williamson, West Virginia and Columbus, Ohio. These locomo- 
tives have given an outstanding record of performance, except 
for water carryover resulting in frequent superheater unit repairs 
and low valve and cylinder packing mileage. A careful study was 
made of water conditions, and the treatment was found satis- 
factory. Numerous observations were made of locomotives in 
service, and it was found that when the enginemen carried up 
to two inches of water in the gauge glass, no carryover was 
experienced, but over that amount the carryover was very pro- 
nounced. All of the newest baffling arrangements were tried, 
together with larger domes, slotted dry pipe, etc., but the results 
were generally unsatisfactory. After conferring with various 
steam locomotive authorities, this formula was disclosed: the ra- 
tio of the evaporation in cubic feet per hour to the cubic foot 
volume of steam space in the boiler should range between a 
maximum of 750 to a preferred ratio of 600. A study of the Class 
A locomotive boiler indicated the ratio of the boiler was above 
the recommended maximum. 

In October, 1946, the crown sheet of one of the Class A loco- 
motives was lowered 354e in. The water capacity at working level 
was reduced to 7,570 gallons, and the steam space increased from 
231 to 302 cu. ft. This reduced the ratio of evaporation to steam 
space to the recommended minimum. Since this was done, the 
performance of the locomotive has been greatly improved, no 
superheater units have burst in the return bend, the locomotive 
has been reported foaming only once since October 1946, and the 
life of the valve and cylinder packing rings has been greatly ex- 
tended. On the basis of this test, a program of lowering the 
crown sheets on the remaining Class A locomotives was instituted. 

The last block of ten Class A locomotives, which were built 
during the year 1944, cost approximately $165,000.00 each. 

The accumulated maintenance cost charged to ME-308, includ- 
ing class repairs, for the Class A locomotives, is $21.12 per 100 
locomotive miles. 


Compound Mallet Locomotives 


The 2-8-8-2 compound Mallet locomotives, Classes Y5, Y6, and 
Y6a are assigned to both time and slew freight service in moun- 


+ A description of the first N. & W. Class A locomotives appeared in the 
September, 1936, issue of the Rai/zeay Mechanical Engineer, page 421. 
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Builder ; 
Locomotive type .. 
Rated tractive force, 

Weight on drivers, . 
Total weight, engine and tender, Ib. 


Streamline N. & W. Passenger Locomotive, Class K2 and K2a 


tainous territory. These locomotives are equipped with cast steel 
bed frames roller bearings on the engine trucks, drivers, and 
trailing truck journals, and have mechanical lubrication to a 
total of 213 points. 

The last block of these Mallet locomotives, which were con- 
structed in 1942, cost approximately $135,000,00 each. 

The total maintenance cost charged to ME-308, including class 
repairs, is $23.76 per 100 locomotive miles. 


Streamlined Passenger Locomotives 
Class K2 and K2a 


During the years 1945 and 1946, the N. & W. rebuilt and 
streamlined 22 of its Mountain type locomotives at the Roanoke 
Shops. The general dimensions, weights, and principal proportions 
of these locomotives are shown in the accompanying illustration. 

The major improvements, which increased the reliability of 
these locomotives, consisted of the application of cast-steel cyl- 
inders, renewal of fire boxes, increasing the boiler pressure to 
220 Ib. per sq. in. application of retractable couplers and smooth 
faced pilots, extended mechanical and pressure lubrication, re- 
placement of the stoker with a modern type, streamlining, appli- 
cation of oil lubricators to the engine trucks and drivers, appli- 
cation of roller bearings to trailing and tender trucks, and in- 
creasing the coal and water capacity of the tenders to 22,000 gal. 
of water and 30 tons of coal. ; 

These locomotives have 20 per cent less tractive effort than the 
Class J’s, and are called “J Juniors” by the enginehouse forces. 
The Class K2 and K2a locomotives are assigned to passenger 
service, being utilized to handle the lighter passenger runs. 

The average monthly mileage of these locomotives is approxi- 


Steam pressure, Ib. per oq. in. s.i. .sinecscsssends> 220 
Cylinders, number, diameter ana stroke, m. ........-. 2-28 x 30 
Total length, engine and teder, PUAN. E N TE T 100-11 
Tender water capacity, gal. ..... 00... cece niasa 22,000 
Tender fuel capacity, IB. ..... 2... ices ceeecrecenenee 30 


mately 7,000 per locomotive. The average mileage of the Class 
K2, K2a locomotives before firebox renewals was 1,598,573. This 
represents an average firebox life of about 2 years, based on an 
average mileage of 66,000 per year. Since modernization, the 
average mileage per year has increased to approximately 84,000. 


Future of Steam Locomotives 


The future of the coal-burning reciprocating steam locomoitve is 
dependent upon producing locomotives of high availability at a 
low initial cost, that will have reliability of performance and 
low maintenance cost, that can be intensively utilized provided 
satisfactory fuel, coal, boiler water, and better servicing facili- 
ties are furnished. 

These factors do place some restrictions on the use of recip- 
rocating steam locomotives, which are already burdened with 
the disadvantage of a low thermal efficiency. The Norfolk and 
Western Railway has been able to overcome these handicaps 
(except the lower thermal efficiency, which is inherent in a steam 
locomotive), and coal-burning steam locomotives are selected to 
handle our trains, not only because coal is an important part of 
the tonnage moved by our Railway, but because of the low first 
cost, the low maintenance cost, and proven operating results. 

Figures of the Bureau of Economics, Association of American 
Railroads, show that throughout the war years and up to and 
including 1946, the Norfolk and Western Railway’s figures for 
freight ton miles per train hour were the highest of any American 
railroad 600 miles or more in length. This record speaks for 
itself, and was made against the handicap of unusually heavy 
grades and much severe curvature, neither of which is conducive 
to train tonnage or train speed. 


Stayholt Application and Maintenance 


Specifications covering the threading of staybolts and 
the tapping of sheets and round nuts presented as a ten- 
tative standard—Shop and enginehouse procedures given 


That part of the report dealing with thread standards was 
prepared and presented by Dr. G. R. Greenslade, director of 
research, Flannery Bolt Company, and the chairman of the com- 
mittee. Dr. Greenslade included diagrams, tables and complete 
specifications for the thread standards in his report, the details 
of which are not given in this abstract. 

W. C. Masters, sales engineer, Flannery Bolt Company, re- 
ported on gauges and each of the other committee members 
reported on their methods of applying and maintaining staybolts, 
and their comments are summarized herein. The abstract of Dr. 
Greenslade’s report follows. 

For years the committees of the association covering matters 
pertaining to staybolts have from time to time engaged in informal 
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discussions regarding the standardization of threading practice for 
staybolts and firesheets, and in a general way it has been agreed 
that the association should adopt the American Standard Special 

12-pitch-series—Class 3 Fit Screw Thread. The Association of 
American Railroads has already standardized on this thread. 
but neither the Master Boiler Makers’ Association nor the A. A. R. 
has prepared the necessary drawings, abstracted the necessary 
dimensions and data to set the entire specification forth as a unit 
prepared solely for boilermakers, and unencumbered by a maze 
of other thread specification data which does not pertain at all to 
the staybolt threading problem. 

In the specifications I have attempted to set forth as briefly 
as seems feasible, for the initial presentation, standards covering 
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the threading of staybolts, tapping of boiler sheets, round nuts, 
and dimensions applicable to staybolt taps. The need of stand- 
ardization is evident, when we consider that in the past at least 
26 distinct tolerances for the threading of staybolts have been 
required by various railroad companies and commercial manu- 
facturers of firebox type of boilers. 

This situation has improved during the last few years, but at 
least ten of these tolerances are still in use. Some are based on 
the outside diameter, some on pitch diameter. Some call for the 
“V” form of thread, and others specify the American National 
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form of thread—without (in most cases) adhering to American 
Standard limiting dimensions and tolerances for screw threads. 

As nearly as I have been able to determine, the manufacturers 
of staybolts and parts pertaining to staybolts are not primarily 
interested in what particular standards are established by the 
Master Boiler Makers’ Association and by the railroad com- 
panies in regard to the tolerances for staybolt threads, but they 
are definitely interested in having some standard established. This 
desire on the part of the manufacturers is not selfish in nature, 
but is only expressed with the aim of promoting efficiency in manu- 
facturing, and of thus decreasing the length of time required for 
the making up and shipping of staybolt orders. If a single screw- 
thread standard for staybolts were adopted by a fairly large 
number of railroads, manufacturers would be able to build up 
stocks of staybolts of various diameters, lengths, and styles for 
immediate shipment in filling rush orders. 

It is the prerogative of the master boilermakers and of the 
railroad companies to determine what standards and tolerances 
are best suited to work in the boiler shops, and since it has been 
indicated by various committeemen who have studied the subject 
over a period of years that the American Standard Special 12- 
pitch-thread series—Class-3 fit of screw threads is desirable, I 
am now setting this before you for your consideration. 

The tables used in this specification are either abstracted from 
those contained in A. S. A. Bulletin B 1.1—1935, or the values 
have been computed from formulae based on fundamental defini- 
tions set forth in this bulletin. The descriptive material relating 
to this particular standard of thread has been re-written or re- 
vised so as to be limited to staybolt use. The ranges of limiting 
and basic dimensions given in the accompanying tables for the 
12-pitch-thread series—Class-3 fit of screw thread, have been 
chosen to cover the requirements for locomotive boilers, stationary 
boilers, and marine boilers. Many of the definitions employed are 
taken directly from the A. S. A. specification; others have been 
modified to fit the present proposed use. 

Taken as a whole, everything in this specification which is 
being submitted to the Master Boiler Makers’ Association com- 
plies with the requirements for the American Standard screw 
thread designated above. 


W. C. Masters on Gauges 


Supplementing Dr. Greenslade’s recommended report on screw 
thread form and tolerances to be used on staybolts and threaded 
parts applicable to boiler maintenance and construction is the 
subject of gauge types. With this subject should be studied the 
maintenance of proper gauges, the checking of threaded products 
and tapped holes, and the insuring of interchangeability between 
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the tapped hole and the applied products. This subject of gauges 
and gauge maintenance to maintain the thread standards for 
mating is one of considerable importance, for without the proper 
gauges and gauge control it is impossible to maintain a high 
degree of uniformity for mating parts in interchangeability. 

It is recommended to this committee that after the thread form 
and tolerances be adopted, a committee be appointed to study the 
form and tolerances for gauges, as it is felt that the gauge subject 
is a study within itself and too vast to be combined with Dr. 
Greenslade’s report, which very ably covers all phases of the 
thread subject. 

As a tentative schedule for this committee on thread control, 
it is suggested that they follow the limits of the maximum “go” 
gauges which control the minimum looseness or the maximum 
tightness in the fit of mating parts and the use of the limit gauge 
known as a “no go” gauge which limits the amount of looseness 
between the mating parts, thus controlling in a large measure the 
proper functioning of these parts. It is also suggested in this 
committee’s study in checking of tapped holes to take under 
advisement the use of a truncated gauge for measuring the pitch 
line only of the tapped hole. This does not necessarily mean that 
the “no go” plug gauge should be eliminated, but the truncated 
gauge will give a greater degree of accuracy in checking and 
indicating the size of the tapped hole at the pitch line, which is 
very necessary to obtain a high degree of mating of threaded parts. 


Christopherson Discusses Shop Practices 


The report included descriptions of shop procedures prepared 
by the individual committee members. Abstracts of these descrip- 
tions are given here. That of Sigurd Christopherson, supervisor 
of boiler inspection and maintenance, N. Y., N. H. & H., as follows. 

Occasionally, you hear someone say that the boilermaker is to 
blame for leaky staybolts owing to poor fit and out-of-round holes. 
This may be so in a few cases. We believe if such is the case the 
trouble will be in the threading machine which, in most cases, 
particularly in a railroad shop or enginehouse, is 40 to 50 
years old and cannot give you a good fitted bolt. That was one of 
our troubles. Every 25th bolt would change, never the same. 
Some would be up to plus .011 over and some minus .003 under, 
and it would be a steady walk from the machine to the job and it 
would be either too tight or too loose. With our new machine, 
the bolts are the same throughout the job. 

We find after a thorough study of what has been said and 
done that we can prolong the life and reduce the maintenance of 
staybolts and firebox sheets by the following methods. 

A fully-killed carbon firebox steel to maintain sufficient strength 
at the operating temperature, thus resist fire-cracking and cor- 
rugation is necessary. Staybolt spacing is important, a staggered 
spacing preferred, using a lighter sheet and a closer pitch. 

To insure continuity of lead through the two sheets with stay- 
bolt taps, the American Locomotive Co. staybolt taps are recom- 
mended, these taps having an interrupted thread. The tapping 
practice must conform to the best requirements, using reasonable 
sharp threaded taps, good lubrication, reasonable speed, and a 
balancer to avoid whip and excessive bending. 

We recommend double gunning in driving staybolts when air 
hammers are used for driving up. The use of the top boiler 
check with proper spray nozzle or baffle plates is highly recom- 
mended. Although some roads have good water, we recommend 
either a clad sheet or suitable inhibitor to prevent cracks in sheet. 

The use of staybolts and firebox sheets material which at the 
operating temperature will have approximately the same strength, 
will no doubt prolong the life of both staybolts and sheets. 


Staybolt Procedure of a Builder 


The practices set up at the Lima Locomotive Works were pre- 
sented by R. J. McNamara, general boiler shop foreman, for that 
company. 

After the side sheets are straightened, our tool room furnishes 
us with a set of 24 staybolt taps. These taps are held to a toler- 
ance of .001 and are ordered long enough so as to assure a con- 
tinuous lead through both sheets. 

Next, a hole is tapped with each individual tap, using a motor 
of approximately 300 r.p.m. Test bolts are made to fit, usually a 
snug pull with a 12-in. wrench. This is usually put up to the 
customer’s inspector so everyone concerned will be satisfied. We 
ordinarily find that to insure a snug fit, our bolts will run approxi- 
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mately .002 over specified size. This is due to reaming and 
tapping, which often causes the hole to be slightly oversize. 

After the “fit” is established, our bolt room proceeds to cut one 
set of bolts; meanwhile the staybolt men ream and tap four ver- 
tical rows of staybolt holes using a good lubricant. After the 
threads in both sheets are sufficiently clean, the bolts are then 
applied and, if any variation in size is noted, the taps are imme- 
diately replaced. The staybolt men proceed to tap four more rows, 
etc., until the sides are finished. 

We do not use squares on the end of our bolts but use the 
plain round stock. This enables us to have a better chance of 
centering the bolt in our threading machines. This necessitates 
using a small alligator chuck in motor to apply bolts which gives 
us a satisfactory job all around. 

We set our bolts approximately two and one-half to three 
threads on the fire side which gives us a uniform thread to drive. 
All bolts on the outside are flame cut to about the same length. 

In applying flexible stays, the holes are reamed, tapped and 
cleaned, then inspected. The bolts are applied and then backed 
off according to specifications. 

Too much attention cannot be given to driving a bolt. After 
all the attention that is given to applying a bolt, it is all for naught 
if in driving it, a haphazard job is done. We obtain best results 
by using a “sixty” hammer with a fairly Hat die and a heavy 
bucking-up bar, making sure that each man, both driver and 
bucker, are on the same bolt at the same time. 

As to the seal welded staybolt, I have no experience with these 
as yet, but “Lima's” next order coming up requires seal welding 
on the fire side from mud ring up to center line of boiler. I think 
this procedure will be the answer to leaky bolts in the fire line. 

My own ideas concerning seal welding of staybolts would be 
a slight countersink on the fire side, then run the bolt through the 
shect approximately }ig inch past flush, upset bolt in center, then 
seal weld. 


Methods Used on the B. & O. 


A description of the application and maintenance of staybolts 
was given by W. H. East, general boiler inspector, B. & O. 

Our standard method is to punch staybolt holes '4-in. diameter 
smaller than the diameter of threaded ends of bolts which are 
to be applied. To date, this method has been very satisfactory. 
Special alloy steel plate for fireboxes has never been used up 
to the present time. These holes are reamed, after punching, to 
allow end of tap to enter easily, and to remove any possible in- 
visible cracks around circumference of holes, which may have 
developed when being punched. Drilling the staybolt holes will 
assure that cracks, as mentioned above, would not develop, but 
this operation requires much more time to complete. 

Our standard thread is National Form type, wich 12 threads per 
inch, All taps used are purchased under certa'n specifications, 
and are not acceptable, if they are less than normal size, nor more 
than .002 above, for sizes under one inch, or .003 for one inch or 
above. The pitch diameter of taps is the gaging point. Staybolt 
holes are tapped from the exterior of firebox with pneumatic ma- 
chine operating at 320 to 360 r.p.m. 

The tolerance allowed on threaded ends is .002 maximum and 
.002 minimum above or below required sizes. Bolts with reduced 
bodies have a tolerance of .015 maximum and .015 minimum, at 
reduced portion, above and below required sizes. 

New staybolts must be reasonably tight in sheets before driving. 
An allowance of 4 in. is made on bolts, beyond sheets, for driving 
heads, which is done with at least a number 60 long-stroke pneu- 
matic hammer, and bucked with a 46-lb. holding bar. Flexible 
staybolts are not applied extremely tight.- Those applied around 
syphon and circulator diaphragms are backed off one and one- 
quarter turns. 

Complete application of flexible-type bolts show minimum 
breakage. Average breakage is two bolts per month. In fire- 
boxes partially equipped with flexible bolts more breakage of 
rigid bolts was experienced. These were located in the straight 
rigid radials between the crown bolts and flexible bolts in break- 
age area, at top of side sheets. This condition was corrected by 
three rows of additional flexible bolts. 

Little trouble is experienced with leaky staybolts. Of course, 
there are periods of dry weather when water becomes more acid 
and causes staybolts to leak. These will appear at fireline on side 
sheets and scattered around firebox including crown bolts. If 
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any firebox at this time shows excessive leakage, the staybolts 
are re-driven and held on with bucking bar. As this condition 
does not usually last too long, staybolt leakage is reasonably 
allowed, to keep from ruining staybolts from excessive driving, 
and when quality of water improves, all leaking stops. 


The Erie’s Staybolt Procedures 


The practices of the Erie were presented by S. S. McConnell, 
supervisor of boilers at Hornell, N. Y. 

Our railroad has had leaking staybolts and at this time we 
have corrected most of our trouble. We use hollow iron staybolts. 
We use 100 per cent water treatment, which is internal treatment 
that consists of tannin and other organic alkaline salts. 

We use taps with U. S. standard form thread with maximum 
size on new work not to exceed 13e in. diameter. Threads are 
within a tolerance of plus .0U0 or minus .003 on pitch diameter, 
and plus or minus .0015 per inch of length for variation in lad 
of thread. All staybolts are drilled in sheets 1% in. smaller 
than tap size. We tap all holes from outside in at a spced to 
insure good threads. We use a vegetable tapping compound (no 
white lead), start tapping at the bottom after some scattered 
holes are tapped and bolts applied to stay sheets, tap four rows 
and blow out each hole, run in four rows of bolts and set to gauge. 
continue four rows until application is made. After all bolts are 
applied, setting is checked with gauge and ends cut off on outer 
end with acetylene cutting torch. 

In driving heads we use a 40-lb. bucking bar with a die in end to 
insure that the bar is on head of bolt at all times and held with 
pressure against the bolt. We drive the firebox side first with 
a No. 60 or No. 80 air hammer, the bucking bar suspended ona 
rope cable on a pulley and a balanced weight. After each head 
is driven we cup the edge of the bolt head. My idea in applying 
bolts is that when tapping holes to keep the weight of the moto: 
off the tap. We suspend our motors so that tap does not ride and 
make an elongated hole. 

When we were having trouble with leaking staybolts we found 
we were getting oil into the boilers account of heater lines being 
piped off of a line receiving oil from the lubricator and the exhaust 
steam carrying it through the heater and back through the con- 
densate line to the water tender. This has all been corrected 
We also found that ashpit men were using water pumps around 
terminals while engines were standing. 

The members of the committee are Dr. G. R. Greenslade 
(chairman), director of research, Flannery Bolt Co.; S. E 
Christopherson (vice-chairman), supervisor of boiler inspection 
and maintenance, New York, New Haven & Hartford; W. H. 
East, regional boiler inspector, Baltimore & Ohio; S. S. Mc- 
Connell, supervisor of boilers, and R. J. McNamara, general boiler 
shop foreman, Lima Locomotive Works. 


Discussion 


Most of the discussion of this report was concerned with the 
practice of seal welding staybolts, a procedure discussed at the 
1945 and 1946 annual meetings and published on page 75, 
February, 1946, issue of the Railway Mechanical Engineer. 

The Southern Pacific reported that this railroad has been seal 
welding staybolts for 18 months with very good results. It is 
putting mallet locomotives through the shop without renewing 
side sheets which, before seal welding, had to be removed after 
11 months. The procedure used by this railroad is to run the 
staybolt 21⁄4 threads beyond the sheet and remove the threads by 
the use of a counterboring tool. Then the bolt is welded by 
using two passes, starting at the bottom of the bolt. 

The Union Pacific reported getting 250,000 miles from site 
sheets by using seal welding. On this road it is believed necessary 
to drive the staybolts before welding. Also, a good fit and clear! 
ness are necessary. To remove the oil before welding the si 
sheet is painted with whiting and alcohol, left to dry for l: 
hours, and then brushed off. 

The Canadian Pacific reported using seal welding in tet 
applications since 1944 with no side sheets having been removed 
since that time and this road is considering making a general 
application of this method. 

In answer to a question about caulking after welding wi 
hydrostatic tests show leakage, it was stated that caulking can 
be done to welded bolts but re-welding is not permitted. 
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The Locomotive Maintenance 


Officers’ 
Meeting 


Largest attendance since the 
organization of the association 
discusses reports on personnel, 
locomotive repairs and shops 


S. ©. Rentschler 
President 


Tiere were 414 members and 29 guests registered at 
the fifth annual meeting of the Locomotive Maintenance 
Officers’ Association held at the Hotel Sherman, Chicago, 
September 15, 16 and 17. Since the first meeting of this 
association after its reorganization from the former Inter- 
national Railway General Foremen’s Association in 1939 
the membership of the association has increased from the 
original 87 to over 1,300 members—active and associate— 
in 1947. No member meetings were held during the war 
years of 1942 to 1945, inclusive. 

At the 1947 meeting the program consisted of the 
reports of eight committees and one address. The pro- 
gram was designed to appeal to a variety of interests 
and to men of all ranks in the mechanical department 
and was well balanced between reports dealing with the 
maintenance of both Diesel-electric and steam motive 
power and the problems of personnel training. There was 
a definite feeling, on the part of a substantial portion 
of the membership that, inasmuch as the Diesel-electric 
locomotive is occupying the attention of both mechanical 
and operating men, more time should be devoted to the 
technical and personnel problems relating to that type of 
power. As a result the proposed 1948 meeting will 
offer several new committee reports with this end in 
view. 

On the second day of the meeting an address on the 
subject, “Man Power Versus Machine Power” was 
delivered by Roy V. Wright, editor, Railway Mechanical 
Engineer. 

During the meeting eight committee reports were pre- 
sented and discussed. The subjects and the chairman of 
the respective committees are: Maintenance of Air Brake 
Equipment, R. J. Dewsbury, assistant general air brake 
inspector, Chesapeake & Ohio; Maintaining Diesel-Elec- 
tric Locomotives, T. T. Blickle, master mechanic, Atchi- 
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son, Topeka & Santa Fe; Forging and Heat Treating, 
W. H. Ohnesorge, superintendent of shops, Boston & 
Maine; Training Understudies and Promoting Super- 
visors, H. J. Schulthess, chief of personnel, Denver & 
Rio Grande Western; Modernization of Steam Locomo- 
tive Repair Shops, T. J. Lyon, assistant to general super- 
intendent of motive power, New York Central; The 
Supervisor Is Responsible for Safety, W. H. Roberts, 
superintendent of safety, Chicago & North Western ; Shop 
Tools, H. H. Magill, superintendent locomotive and car 
shops, Chicago & North Western, and Welding, A. W. 
Johnson, supervisor of welding, Elgin, Joliet & Eastern. 
Committee reports appear in abstract in this article with 
the exception of the reports on personnel training and 
safety. These two were presented at a joint session of the 
Coordinated Mechanical Associations on Wednesday, 
September 17, and appear in the report of that jomt 
session elsewhere in this issue. 


Election of Officers 


The following officers were elceted to serve for the 
1947-1948 term: president, C. D. Allen, shop superin- 
tendent, Chesapeake & Ohio; first vice-president, J. W. 
Hawthorne, superintendent motive power, Central 
Georgia; second vice-president, G. E. Bennett, super 
intendent motive power, Chicago & Eastern Illinois; 
third vice-president, P. H. Verd, superintendent motive 
power, Elgin, Joliet & Eastern, and secretary-treasurer, 
C. M. Lipscomb, assistant to production engineer, 
Missouri Pacific. A 

New members were elected to serve on the executive 
committee as follows : W. J. Crabbs, assistant chief motive 
power and equipment, Atlantic Coast Line; F. R. Denny, 
assistant mechanical superintendent, Texas & Pacific; 
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C. M. Lipscomb 


O. A. Garber F. K. Mitchell C. B. Hitch J. E. Goodwin 


Locomotive Maintenance Officers’ 


Association 
1945-46 
Officers 
President: S. O. Rentschler, general manager, Elgin, Joliet Second Vice-President: J. W. Hawthorne, superintendent 
& Eastern Joliet, Ill. motive power, Central of Georgia, Savannah, Ga. 
First Vice-President: C. D. Allen, shop superintendent, Third Vice-President: G. W. Bennett, superintendent motive 
Chesapeake & Ohio, Huntington, W. Va. > power, Chicago & Eastern Illinois, Danville, Ill. 


Secretary-Treasurer: C. M. Lipscomb, assistant to produc- 
tion engineer, Missouri Pacific, North Little Rock, Ark. 


Advisory Committee 
O. A. Garber, retired chief mechanical officer, Missouri C. B. Hitch, chief mechanical officer, Chesapeake & Ohio, 


Pacific. Richmond, Va. 
F. K. Mitchell, general superintendent motive power and J. E. Goodwin, chief mechanical officer, Chicago & North 
rolling stock, New York Central, New York. Western, Chicago. 


T. C. Shortt, chief mechanical officer, New York, Chi- L. R. Christy, chief mechanical officer, Missouri Pacific; 
cago & St. Louis, and S. O. Rentschler, general manager, L. E. Dix, mechanical superintendent, Texas & Pacific, 


Elgin, Joliet & Eastern. and A. G. Kann, general superintendent equipment, Illi- 
New members who will serve on the Association’s nois Central. 
advisory board are: A. K. Galloway, general superin- Abstracts of several of the reports presented by the 


tendent motive power and equipment, Baltimore & Ohio; committees follow. 
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Report of Committee on Shop Tools 


Increasing use of carbide tools for the machining of 
locomotive parts emphasizes need for modern machine 
tools of the proper design and of sufficient capacity 


The committee, in analyzing the current trend in machine shop 
practices as applied to railroad maintenance, has found a decided 
shift in the proper conception of the way to remove metal from 
castings and forgings. Many jobs generally performed on 
shapers, planers and slotters are being shifted to milling ma- 
chines, not only for the reason that metal can be removed 
faster, but also because the milling machine lends itself to the 
use of holding fixtures and indexing attachments that may be 
used to the following advantages: Positioning on rigid mounting ; 
better dimensional control; better finish; and reduction in set-up 
time. Methods of attaining these advantages are shown in the 
accompanying illustrations. 

On many railroads, the modernization of steam locomotive 
repair shops has been slowed up somewhat because the extent 
to which the Diesel-electric locomotive will replace the steam 


H. H. Magill, 2 
Chairman ' 


locomotive is not as yet clear. This being true, the committee 
teels that many economies can be made, and increased produc- 
tion secured, if a complete study is made of the existing ma- 
chine tools in the plant, and the work placed in suitable fixtures 
and jigs on the proper machine. 


Carbide Milling 


Before it is possible to discuss the subect of carbide milling 
in railroad shops, it is necessary to get some picture of carbide 
milling as it stands today. There is no phase of machining 
practice that is as unsettled as this one. Such a situation is, 
of course, understandable. The use of cemented carbides for mill- 
ing is a recent development. While carbides have been used for 
this purpose for 10 to 12 years, it was only during the war that 
they were used to any great extent. 

There is little agreement among the various milling cutter 
manufacturers, cemented carbide manufacturers, and the users, 
as to the proper angles involved, grades to be used and speeds 
and feeds required. Discussion and argument is going on over 
inserted blades, with brazed-on tips versus solid carbide blades, 
steel bodies versus cast iron and Meehanite bodies. What seems 
to do the job in one case is a complete failure in the next. At 
the moment, the only answer seems to be to engineer each 
application with consideration for the job itself, the equipment 
available, the personnel involved, and the economics of the 
situation. 

Up to the present, the railroads have done little in the field 
of milling with cemented carbide cutters as compared with other 
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industries. This is due to the unsettled state of the art itself, 
the lack of interest on the part of many of the milling cutter 
manufacturers, the inherent difficulties of railroad shop work 
with the consequent heavy expense involved in making up cutters 
which are only experimental, the lack of suitable machine tool 
equipment both for use and maintenance in most railroad shops, 
the lack of quantity production and the lack of appreciation of 
the economies possible with these cutters. 

A few railroads have done some experimental work, princi- 
pally on light motion work, shoes and wedges, and multiple 
guides; however, this committee has been unable to secure from 
railroads contacted any concrete data as to savings effected. 


What Carbide Milling Requires 


To take full advantage of the economies of carbide milling 
requires the improvement of all phases of the machining pro- 
cess; just substituting a carbide cutter for a high-speed steel 
cutter and speeding up the machine results in no economies at 
all. It is necessary to improve the machine tools themselves, 
the holding fixtures, grinding room practice, and materials han- 
dling as follows: 

(a) Machine tools—it is necessary to provide milling machines 
designed for carbides with adequate horsepower and suit- 
able speeds and feeds. 

(b) Holding fixtures—it is necessary to provide fixtures which 
do two things—give adequate support to the work piece 
and give improved loading and unloading times. In 
connection with the last, it is obvious that where the 
loading and unloading time consumes the major portion 
of the floor-to-floor time, under present practice, no great 
labor cost economy can result by speeding up the actual 
machining time. 

(c) Grinding practice—it is necessary to provide grinding 


Fig. 1—Machining is eliminated by this fixture for babbiting multiple- 

wear crossheads to required size—The jig has four pieces 

together, two side plates, a top surface plate and an end gate—The 
plates are tongued and grooved 
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equipment which is suitable for carbides. This involves 
accurate tool and cutter grinders and the proper grinding 
wheels. Grinding room personnel must be trained to 
handle carbides properly. 

Material handling—the speed improvement obtained in 
the machining time must be integrated with improvement 
in other phases. It does no good to improve floor-to-floor 
time if the machine must stand idle while new work 
pieces are hunted up in some other part .of the shop. It 
is necessary to have a new load for the machine ready to 
take the place of finished work at once. 


(d) 


The Future of Carbide Milling 


The use of carbide cutters for milling represents a large and 
practically untouched field for investigation and experiment. A 
few selected parts have been milled successfully up to now, but 
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Fig. 2—Formed reamer for reconditioning worn exhaust valve seats on 
welded Diesel engine cylinder heads 
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given suitable machine tools and fixtures, 75 per cent of all rail- 
road shop milling jobs can be handled economically under the 
present state of the art. Advancements in this field should im- 
prove this proportion to 90 per cent in a few years. 

The economies resulting from using carbide milling cutters 
should be able to pay for the investment required in capital equip- 
ment in, at most, five years. 


Recommendations 


It is recommended that the introduction and use of carbide 
cutters proceed along the following lines: 

1. Assign an individual or individuals whose duty will be to 
survey requirements, order toools, supervise or handle their 
manufacture and maintenance, set up the tools and instruct 
the operator in their use, follow up the performance and 
see that correct speeds and feeds are being used, and in- 
vestigate and study tool failures and eliminate the cause. 
Large shops will probably require more than one man, 
while small shops can utilize a man part time only. 

2. Order the necessary equipment for manufacturing and serv- 
icing carbides, such as grinders, chip breaker grinders, 
hones, etc. 

3. Make a survey of the machines that carbides can be used on, 
listing shank sizes of tools and shapes. 

4. Standardize on shank sizes and shapes as far as possible in 
order to reduce tool inventory and to facilitate the inter- 
change of tools between machines. 

5. All grinding of carbides should be done in a central depart- 


I Mechanical ineer 
Baen i947 O 


Fig. 3—The center line of the frame is checked by a transit placed 


in the pit 


Fig. 4—Two pieces of 2-in. pipe about 12-ft. long are used for 
marking reference points 
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. Do not attempt too many applications at one time. 


ment set up for that purpose and machine operators should 
not be permitted to grind carbides. An operator, part or 
full time on grinding carbides, is an increased cost; but 
offsetting this there will be a saving as individual mechanics 
will not have to grind their own tools. 


. Sufficient tools should be made up so that replacements will 


be available when required. There should be a minimum of 
two tools for each purpose on each machine, allowing for 
one at the machine and one in the tool crib. For tools re- 
quiring frequent grinding, three tools may be required for 
each purpose on each machine, although this can be reduced 
if the tool is a standard shape and size used on a number 
of machines. 


. Order suitable live centers for machines on which carbides 


are to be used for turning work on a center or centers. 


. In selecting jobs and machines for the application of car- 


bides, choose the ones on which the greatest savings can be 
made on machine time with the least possibility of tool 
breakage. This helps to sell their use to the operators. 

It is 
better to complete a few applications rather than have a 
large number of uncompleted ones that cannot be properly 
serviced. 

Tables of work diameters and revolutions per minute to pro- 
duce proper cutting speeds should be furnished operators 
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where necessary, as it is of 
major importance that each cut- 
ter tooth carry the proper chip 
lead not less than .008 in. for 
maximum tool life. 


| Other Shop Jobs 

In some cases jigs may be de 
veloped to eliminate machining op- 
erations. The method of tinning 
multiple-wear crossheads where the 
jig shown in Fig. 1 is used co- 
sists first of all of sand blasting 
the crosshead and then placing it 
in a vat of muriatic acid for 0 
minutes. Upon removal from the 
acid vat the acid is blown of 
and a coat of Satco flux is ap 
plied to the crosshead with a 
brush. The crosshead is placed 
in a pot of solder (50 per cent 
tin and 50 per cent lead) for 4 
: : : 4 minutes at 600 deg. F. While the 

i ae crosshead is in the solder pot the 
babbitting jig is heated to not 
less than 400, and up to 500, deg. 
F. The crosshead is then placed 
in the babbitting jig and the tin 
is poured at 600 deg. F. 

Fig. 2 illustrates a formed 
reamer for reconditioning wom 
exhaust valve seats on welded 
Diesel engine cylinder heads which 
can be manufactured in any loco 
motive shop tool room. It has 
been thoroughly tried out and can 
be used on a vertical milling ma- 
chine or a drill press with a sav- 
ing in time of 75 per cent over 
the old method. The operation is 
as follows: Ream the valve guide 
hole to remove any scale which 
may have accumulated from weld- 
ing; bore the throat of the seat 
with a four-blade counter-bore cut- 
ter with the pilot in the vale 


guide hole; rough the seat with the | 
j 


of 1% 
012 in., 
to-floor 
equired 

hours 


inder, adjusting-ecrew fix- 


Se 


press at the rate 


asteel inserted-blade 
p.m. and fi 


min.—Tooth lead . 
ptime was one hour and 


the floor-to-floor time was seven 


hours 


Former Method 


tu 


eces per grind—floor- 


time 844 min. 
planer at the rate of two per hour 


Required two setups on planer, one 
on slotter, and one on horizontal 


boring bar—floor-to-floor time was 


cutter, 8 in. in diameter with 14 
24 hours 


Machined with carbide tools at 


the rate of one per hour 
Machined with carbide tools on 


Required four hours floor-to-floor 


same type fixture at the rate of one 
time with planer 


High-speed toole on planer with 
every two hours 


Slotter with no fixture—R 
floor-to-floor time of ten 
Micro 


High-speed 


teeth at 41 r. 
Four-spindle drill 
of 35 per hour 


fa 
ture— 


0- 30-0! 
100 units 
per hour 
160 units 
per hour 
12-0-0! 


0-5-0! 

0-3-0! 

1-0-0 
4-0-0! 


Boring 
Carbide tip .008 2-0-0! 


Stroke Type of 
Depth, 
in. Tool 
1% max. 
Rezalloy 


Size 
Drill, 
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hickness ` 
and straightness 


K to 4 
KI 
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001 


epth 
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Grind 
200 
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35 


Tooth Pieces D 


Lead, 
in 
1015 
008 
009 
014 


in 
per 
in. 
20 
30 
40 
18 
3 
1 


350 
300 
545 
127 
1750 
120 


R.P.M. Feed, 
Cutter, 
Tool or 


Teeth Drill 
4 
12 
8 
10 


four-blade cutter, with the pilot 
in the valve guide hole at the 
approximate angle of the valve 
seat and clearance; and finish the 
valve seat and clearance with the 
formed reamer. The time re 
quired for the above four opera- 
tions is 1 hour and 15 minutes. 

With the old method, adjustable 
single point boring head tools were 
used. It was necessary to use four 
separate tools to obtain the various 
angles and a boring tool with 
four valve seats in each head for 
the throat. It was also necessary 
to indicate the position of each seat. 

It took five hours to complete 
the operation using the old method 
With the new method, which is 
self-centering, it is only necessary 
to tighten thumb nuts to hold the 
head on the machine. 

Figures 3, 4 and 5 illustrate à 
method of squaring frames ani 
obtaining main shoe sizes when 
laying out shoes and wedges o 
roller-bearing power with the ust 
of transit. The fixture to which 
the transit is secured has a cross | 
slide for adjustment and a vertical 
adjustment for height, as shown | 
as well as three level screws ™ 


No. of 


Table I—Machine Operation Data 
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10 


tips 
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zerorake angle) 
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Receiver type? 


One Airlox vice 


ng with special jaws 
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piece 

Angle plate 
Special— 

See Fig. 8 


ling, 
orous 


plex 


, 20tary table 


phosph: 


Hydromatic milling See Fig. 7 
Boring and milling Receiver type 


Machine 
No. 4 plain-type 
milling 


draulic milling 


automatic drill 


unit 


Automatic? 
drilling units 
Govro-Nelson 
Boring and mill- 

ronze inserts 
Special two-way 
boring 


tive No. 3 plain hy- 
for 
b 


tive Three-spindle 
milling 


art 
Connecting rod 


front end brass 
3 Model “H”, 34 hp., 220-volt, 60-cycle, 3-phase motor. Adjustable stroke to 18{-in., maximum drill capacity % in. 


3 Mounted on turntable. Dowels in steam cylinder located as shown in Fig. 6. Set up time is 30 minutes. 


Steel frame shoes Vertical mil 
g 
pan- 


Bronzelocomotive No. 5 Du 


crosshead shoes 


Valve gear trame 
for roller bearin 
1 Floor-to-floor time. 


bolts, drill cotter 
locomotives 


bolts, drill and 
hole 


Bronze locomo 
frame hoes 
Bronzelocomo 
frame shoes 
Locomotive stay- 
counter-sink 
1-in. diameter 
Steel boiler ex 
sion pad 

n A 
Westinghouse 
air pump 


8)4-in. 


Engineer 
s82 | Pan We ns 


fia 


A 


Fig. 5—A depth micrometer can be used to determine the thickness 
of the main shoes 


the base for level adjustment. The procedure for performing this 
work by the use of a transit is as follows: (1) The engine frame 
is leveled; (2) One piece of 2-in. pipe, about 12-ft. long, is 
placed against the shoe faces of the front jaws and one against 
the wedge faces of the back jaws, and both pipes securely clamped. 
The center of the main frames is then established on both of 
these pipes. Plumb bobs are dropped from the center of the male 
center pin under the cylinders, from the center of the main trailer 
frame center casting, from the draw bar pin hole, and over the 
center of the chafing iron. If there are any frame castings to 
obstruct the view, a plumb bob is dropped from the centers on 
both pieces of pipe; (3) The transit is placed in the pit at the 
main jaws, the instrument leveled and a line is put on sight on 
the center line of the engine as located on both pieces of pipe. 


Fig. 6—Fixture for lining up Westinghouse 8'2-in. cross-compound 
air pumps to be bored 


Then sight with the transit the location of the center pin draw 
bar pin holes and chafing iron to see if all are on the center line 
of the engine. Make a record of the necessary amount these are 
to be moved for correction. At this time, put a mark on the rear 
end of the extension frame in any convenient location so that 
measurements can be taken from the center line of the engine to 
the trailer rocket seats, as shown in Fig. 3; (4) The two pieces 
which were placed at the front and back jaws should extend at 
least 7 ft. beyond the outer side of the frame on one side. Use 
a rod tram and mark, from the center mark previously established 
as the center line of the engine, a distance approximately 61⁄4 ft. 
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from the outer face of the engine frame; (5) Remove the transit 
from the pit and level up the instrument on the floor about 3 in. 
back of the main-jaw shoe face in position so that the transit 
line of sight will pick up the marks made on the pipe front and 
back. (These are the marks carried from the center line of en- 
gine.) When these marks are picked up with the transit, turn the 
transit 90 deg. and draw a line over the main jaw, which will 
establish a permanent square line on this side of the frame. To 
scribe this line on the frame, drop an 18-in. scale down the jaw 
in proper location so that the transit vertical crosshair will track 
up and down the front edge of the scale. When this is done, scribe 
a line on the frame; then, without moving the instrument, follow 
the same procedure to locate the square line on the opposite frame. 
To check the square line on the instrument, again turn the transit 
90 deg., and the line of sight should fall on the original line on 
the pipe. Before the instrument is changed, turn it back 90 
degrees to the main jaw; depth micrometer readings can be taken 
to get the thickness of the main shoes. The method of doing this 


‘is to have a line turned on the thimble of the depth micrometer, 


which is adjusted to coincide with the vertical crosshair in the 
transit as shown in Fig. 5. 

The approximate time for this operation is 2 hours. 

The report was signed by H. H. Magill (chairman), superin- 
tendent locomotive and car shops, Chicago & North Western; 
W. K. Andrews, chief mechanical engineer, Kearney & Trecker 


Fig. 7—Fixture for holding a locomotive crosshead while milling the 
shoes for the guide fit was composed of two extended V blocks, A, 
placed 21 in. apart, and bolted to the machine table with the center 
of the vee in the center of the table—The crosshead is mounted on a 
mandrel, B, having the same taper as the crosshead to be machined, 
and is secured on the fixture with two V-clamps—A T-block, C, 
which has adjustable screws to prevent the crosshead from moving 
sideways is mounted on the machine table—This block also has a stud 
in the top which is used with the clamp to hold the crosshead securely 
against four supporting jacks as shown in A, Fig. 4. 


Company; Bernard Cook, superintendent of shops, Norfolk & 
Western; E. A. Greame, tool room foreman, Delaware, Lacka- 
wanna & Western; J. H. McQuiddy, tool supervisor, Missouri 
Pacific; C. T. O’Connell, Kennemetal, Inc.; R. F. Stucker, shop 
engineer, Louisville & Nashville; J. E. Vanni, shop superin- 
tendent, Northern Pacific; A. Wallace, supervisor of tools, Texas 
& Pacific; and E. A. Wynne, mechanical engineer, Canadian 
National. - 


Fig. 8—Holding fixture for milling and boring valve gear frame with 
one setup 
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Maintaining Diesel-Electric Locomotives 


This type of locomotive has been in service long enough 
that controlling factors in repair methods and facilities 
are becoming apparent—Eleven roads report on practices 


Diesel-electric locomotives maintained on a progressive basis 
utilizing preventive maintenance for handling normal repairs 
should result in maximum availability, and minimum repair cost. 

Routine maintenance schedules outlining the repairs to be 
made on the various pieces of equipment and the frequency for 
doing so, establishes a repair program for maintaining the loco- 
motives in serviceable condition, all predicated on the require- 
ments of the service and the performance of the locomotives. 

The work as outlined in the schedules, when assigned to cer- 
tain repair terminals, becomes their task to perform upon the 
locomotive at the specified intervals, and in order to accomplish 
this it is necessary that those terminals have specially trained 
personnel and specially designed facilities. 

Due to the fact that Diesel-electric locomotives use Diesel 
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engines, steam generators, and many types of electric motors, 
generators and switch gear; it is very essential that the main- 
tenance personnel be specialized on this work in order that 
they will become proficient and the locomotives will be properly 
maintained. The specializing of personnel on the various types of 
equipment can be accomplished by having shop supervisors 
attend classes of instruction conducted by the manufacturers 
of the equipment, or others familiar with it. When these persons 
have become proficient with the equipment they can be utilized 
to instruct others and supervise the work in the shop on the 
Diesel locomotives. It is also important that these persons ac- 
quire experience regarding the operation of the equipment on 
the road in order that they will know what is expected of it 
and how it must perform to meet the requirements of service. 
It has been said that one of the differences between the steam 
locomotive and the Diesel locomotive is the length of time it 
takes to make repairs when difficulties are experienced en- 
route—on the steam locomotive it generally takes only a short 
time to locate the trouble and a long time to fix it, whereas 
on the Diesel it takes a long time to locate the trouble and 
a short time to fix it. This has been true in the past with 
Diesel operation, and brings out the need of thorough training, 
both in the shop and on the road, of men to be utilized for 
trouble-shooting. 

The manufacturers have literature covering the recommended 
operation and maintenance of the various pieces of equipment 
which is available upon request. This information is a valuable 
aid in maintaining the locomotive. 

Expensive repairs and interruptions to service are caused by 
man-failure, and in order to reduce this to a minimum it is 
necessary- to have adequate and well trained supervision to in- 
struct the persons who repair and operate the locomotive. 

It is essential that well-designed facilities be provided for 
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Diesel locomotive repairs so that the work may be done efficiently, 
economically and properly. These facilities should include the 
necessary tools and layout to handle all work involved. Diesel 
locomotives cannot properly be maintained without them, and 
when it is necessary to do so it generally results in increased 
out-of-service time and difficulty in getting the job done right. 
Well designed Diesel maintenance facilities are also an important 
factor in reducing maintenance expense. 

Directly related to the maintenance of the locomotive and 
having an important bearing upon it is their operation on the 
road. Proper handling is essential in order to obtain successful 
and economical performance, and minimize maintenance. 

The Diesel locomotive operation involves many problems, some 
of which are peculiar to this type of power. Some of these 
problems are: 

(1) Proper handling of the controls and equipment by the 
enginemen; (2) Training employees in the proper operation of 
the equipment; (3) Inspection of equipment enroute, or at inter- 
mediate terminals, especially on locomotives assigned to long 
runs; (4) Trouble-shooting and handling of emergency repairs 
at away-from-home terminals; (5) Application of proper tonnage 
ratings; (6) Train schedules; (7) Quality of fuel and water 
available; (8) Climatic conditions; (9) The coordination of 
performance reports and (10) Load factor and reliability. 

Referring to the problem of proper handling of the controls 
and equipment by the enginemen, is it necessary to establish 
a standard procedure covering the recommended handling of 
the locomotive controls’ and equipment, and place these instruc- 
tions into effect for the guidance of all concerned. This pro- 
vides the necessary information for the correct handling of the 
equipment, and establishes a standard to work to. It is also 
necessary to issue instructions to cover minor trouble-shooting. 
such as proper handling of ground protective relays, replacing 
fuses, isolating power plants and other pieces of equipment. It 
is also essential that limitations be established covering the 
maximum allowable heating of the electrical equipment, minimum 
lubricating oil pressures, maximum cooling water temperatures 
and minimum cooling water levels for the guidance of all con- 
cerned, in order to protect the equipment. These limitations are 
very important, and expensive damage will result if they are 
not adhered to—such as overheated traction motors, generators. 
engines and scored crankshafts. These instructions, when con- 
veniently located in the operating cab of the locomotive in 
condensed form can be readily referred to by the crew. 

As to the training of employees in the proper operation oi 
the equipment, this is one of the most important tasks con- 
fronting the Diesel operation. It ‘involves the training of all 
supervisors, as well as the enginemen, and where Diesel loco- 
motives are assigned to operate on long runs over several divi- 
sions, it involves training a considerable number of persons. 
Before any attempt is made to train enginemen it is essential 
to train supervision. This preliminary training can be accom- 
plished by sending the supervisors to special schools coordinated 
at the manufacturers’ plants, and by establishing special courses 
of instructions on the railroad, conducted by qualified instructors. 
The training of the enginemen can be accomplished by holding 
instruction classes at specified intervals, either in class rooms 
or specially constructed cars, plus-on-the-job instructions to be 
given on the locomotive. In order to bring about proper opera- 
tion of the equipment, reduce delays to a minimum, and have 
men capable of remeding minor difficulties, it is necessary to 
establish an adequate educational program and perpetuate it 
to meet the needs of the future. 


Inspection of Equipment Enroute 


It is desirable to make periodic inspections of equipment while 
in operation to determine its performance, and pass this informa- 
tion on to the maintenance point. It is also necessary to make 
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inspection of the equipment at certain intermediate or turn- ` 


around terminals to insure that the locomotive is in proper 
condition to continue its run. These inspections should be made 
by qualified men if they are to produce the results for which 
they were intended. This means that these men must be trained 
for the job, and located where needed. In freight service members 
of the crew are able to make occasional checks of the equip- 
ment in the engine room while in operation, however, in the 
multiple-unit passenger service, the crew is required to remain 
in the operating cab while the train is in motion, which pre- 
vents them from checking the equipment in the engine room, 
except while the train is standing. The results is that Diesel- 
powered passenger locomotives do not receive as much attention 
enroute as those on freight trains, unless the locomotives are 
accompanied by additional personnel other than the regularly 
assigned engineman and fireman-helper. In passenger service, 
it is necessary that delays be eliminated, passengers be com- 
fortable and trains arrive on time. In order to insure this more 
attention must be given passenger service equipment. 


Handling Emergency Repairs 


It has not been uncommon to do trouble-shooting and make 
emergency repairs at away-from-home terminals, and when these 
occasions turn up time is generally the most important factor. 
Trained personnel located at strategic terminals for handling this 
work is very essential for proper protection of the service. These 
men need not be only utilized for this work, but may be assigned 
on other work also, however, the important point is that properly 
trained men be available for trouble-shooting and emergency 
repairs when needed. 


Tonnage Ratings and Train Schedules 


Locomotive manufacturers have recommended tonnage ratings 
covering their locomotives, also limitations on minimum speeds 
at which the locomotives should be operated. These should be 
used as a yardstick for determining the maximum hauling capacity 
of the locomotive without damage to the equipment. Proper 
recognition of these limitations when establishing tonnage ratings 
is necessary in order to protect the electrical equipment from 
overheating, and when these limitations are exceeded it results 
in increased maintenance and expensive repairs. 

Frequent stops result in high starting currents through trac- 
tion motors and considerable cycling of the engine load—generally 
cycling the power plants between full load and idle, without much 
use of intermediate throttle positions in order to make schedules. 
Where there are few stops, the schedules are generally very 
fast, requiring full-load operation most of the time. In either 
case the engines receive rough service; this is reflected in the 
maintenance. 


Fuel, Water and Climate 


Past experience has proved that fuels having certain charac- 
teristics are detrimental resulting in excessive and expensive 
repairs. It is necessarry to have fuel that agrees with the 
engines using it. Water used in Diesel engine cooling systems 
and steam generators will cause excessive maintenance due to 
accumulations of foreign matters and pitting or corrosion, unless 
it is furnished free of solids and properly treated. Much has 
been done toward making prepared water available for cooling 
systems, and it is also necessary that water for steam generators 
receive similar attention. 

Experience has indicated that climatic conditions have con- 
siderable bearing on the operation of Diesel-electric locomotives, 
and proper recognition must be given to it in order to eliminate 
grounds in electrical equipment, freezing and overheating of equip- 
ment. In dry climates there is no great difficulty with mois- 
ture grounds, however, in localities where there is considerable 
rain or snow it is necessary that the equipment be designed and 
and maintained to keep the moisture out of electrical equip- 
ment. In cold climates it is necessary that the engines be kept 
warm as well as other equipment subject to freezing. The steam 
generator on passenger power is one of the most important 
pieces of equipment on the locomotive. Extremely cold weather, 
or hot weather where steam-ejector air conditioning is used, 
places heavy loads on steam generators, resulting in increased 
maintenance. In hot climates, especially where high altitudes 
are attained, cooling systems get hot in the summer time and 
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it is necessary that this be watched closely in order to prevent 
damage to the equipment. 


Load Factors and Reliability 


In the early stages of Diesel locomotive use, the load factor 
imposed was extremely high, resulting in heavy maintenance 
and decreased reliability. Experience has indicated that reduced 
load factors are more reliable, give better train performance and 
less maintenance. However, in order to attain this it is neces- 
sary to resort to locomotives of increased horsepower. At 
present there is a trend to locomotives of higher horsepowers, 
which is desirable. 


Returns From a Questionnaire 


In order to obtain up-to-date information on Diesel locomotive 
practices a questionnaire was sent out to several roads. The 
replies from 11 roads are included here and the answers were 
supplied by members of this committee from the roads indicated. 
The answers, in each case, appear under the same code numbers 
as the question. The questions follow: 

1.— Describe training program for the following classes of men: 

a—Shop mechanics 
b—Shop supervisors 
c—Road supervisors : 
1—Road foremen 
2—Diesel supervisors 
3—Diesel Maintainers 
d—Enginemen and firemen-helpers 
2—Describe methods of inspecting locomotives en-route. Who 
makes the inspection? How often? Furnish copy of in- 
spection report and tell how these reports are sent to 
the Rume maintenance terminal and coordinated. (Note—In- 
spection report forms are not reproduced in this abstract— 
Enrtor) 

3—How is trouble shooting handled in the road? Who makes 
the repairs and how is report handled so that all concerned 
at maintenance terminal will be fully informed? 

4+—Are Diesel road locomotives accompanied by specially 

trained personnel in addition to regular engine crew? 


a THE ALTON 


1, a—Shop mechanics are instructed by supervision who have 
attended Diesel school and by service representatives of the 
builders. 

1, b—Shop supervision attend the builders’ Diesel school and 
receive further instructions from service representatives. Each 
general engine house foreman and some shop supervisors ride 
with builders’ service men a number of trips to observe road 
operation. j 

1, c, 1—Road foremen of engines and mechanical inspectors 
receive the same training as the shop supervision. 

1, c, 2—Traveling Diesel supervisors are not used. 

1, c, 3—Diesel maintainers are not used. 

1, d—Enginemen and firemen-hcipers are instructed by road 
foremen who ride with them and take up each part of the operation 
manual with them, trip by trip until the road foreman fcels that 
he can qualify the engineman. On locomotives where opera- 
tion manuals are available the locomotive parts are identified 
by the part name painted on thenr and enginemen are instructed 
verbally by road foremen riding with them. 

2—Passenger engines running between Chicago and St. Louis 
are not inspected enroute, except when standing, because of 
requirement that the fireman must not leave the cab when 
engine is enroute. Fireman inspects engine room when engine 
is standing. Enginemen and sometimes firemen inspect trucks, 
brakes, journal boxes, wheels, motor support bearings when en- 
gine is standing. On freight engines firemen inspect water 
level, and pressure, oil pressures and temperature, engine speed, 
air compressors, electrical contactors, etc., in engine room about 
every 15 to 25 minutes enroute. Engineer and/or fireman inspect 
trucks, journal boxes, wheels, traction motor support bearings 
and drains main reservoir while standing. Inspection reports 
are made out by engineer and left on engine for terminal main- 
tenance force. Maintenance force enters work done in log book 
on engine. Maintenance points use the General Motors pro- 
gressive maintenance chart. 

3—Fireman does trouble-shooting, assisted by engineer, if loco- 
motive is standing. Occasionally maintenance man from nearest 
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maintenance point rides engines in trouble. 
multiple engine locomotives come to next nearest maintenance 
point with an engine shut down when trouble develops on the 
line. Trouble is reported on regular work report. 

4—No specially trained persons accompany regular qualified 
engineer and fireman. ò 


ATCHISON, ToPEKA & SANTA FE 


1, a—Shop mechanics are trained for Diesel work by on-the- 
job instructions from their foreman and attendance at special 
instruction classes. Copies of manufacturers’ instruction manuals 
and Santa Fe System Diesel folio of standard practices are 
available for their reference. Where conditions warrant it, men 
are specialized on certain types of work through special instruc- 
tions from factory representatives. 

1, b—Foremen asigned to supervise repairs on Diesel equip- 
ment, are men having previous experience as Diesel maintainers, 
shop mechanics on Diesel work, or as assistant supervisors of 
Diesel engines. These men secure special instructions through 
classes and from manufacturers’ representatives. Instruction 
manuals ard Santa Fe Diesel folios are available for their 
guidance. Monthly power meetings are conducted by division 
master mechanics at which time problems relating to Diesel 
maintenance and operation are discussed. 

1, c, 1—Road foremen of engines are furnished instruction 
manuals covering the operation of the Diesel locomotives, and are 
given opportunity to attend schools established by the manu- 
facturers. They work with the assistant supervisors of Diesel 
engines on their assigned territory, attend the Diesel power 
meetings and instruction classes held on their territory. 

1, c, 2—Diesel supervisors—The following personnel are con- 
sidered as Diesel supervisors: A supervisor of Diesel engines as- 
signed on a system basis; assistant supervisors of Diesel engines 
assigned on a sytem or grand division basis and assistant super- 
visors of Diesel engines assigned on a division basis. 

The supervisor of Diesel engines prepares instructions and 
follows up the general operation and maintenance of the Diesel 
locomotives, receiving his training through experience gained 
while working as an assistant supervisor on the system and 
division assignments, and as a Diesel maintainer on the road, 
and a mechanic in the shop. : 

The assistant supervisors of Diesel engines, who are assigned 
on a system or grand division basis, assist the supervisor in 
following up the general operation and maintenance of the 
Diesel locomotives. These men previously had experience as 
assistant supervisors on a division basis, Diesel maintainers on 
the road and mechanics in the shop. They are afforded the 
opportunity of working closely with the manufacturers in order 
to establish maintenance schedules, operating instructions, 
instruction classes and keep fully informed on developments 
and changes. The assistant supervisors of Diesel engines who 
are assigned on a division basis are selected from the ranks 
of the Diesel maintainers to instruct engine crews, inspect loco- 
motives, and work with the road foreman of engines and other 
supervisors on their assigned territory. They are furnished 
copies of instruction manuals covering the operation and main- 
tenance of the Diesel locomotives and are given opportunity 
to attend schools established by the manufacturers, instruction 
classes and power meetings conducted on their territory. 

1, c, 3~Maintainers assigned to ride Diesel locomotives are gen- 
erally selected from shop mechanics of the machinist or elec- 
trician crafts, who have served apprenticeship on the railroad. 
They are furnished copies of instruction manuals covering the 
operation and maintenance of the Diesel locomotives, and are 
assigned to the older types of passenger locomotives when 
used on long runs. 

1, d—Enginemen and firemen-helpers receive on-the-job in- 
structions from the assistant supervisors of Diesel engines and 
road foreman of engines and are accompanied by them until 
qualified. They are furnished with a copy of Santa Fe Diesel 
locomotive operating manual for their guidance, and attend special 
classes of instructions, which are conducted on each division 
periodically. Firemen taking examination for promotion are 
examined on Diesel locomotives as well as steam. 

2—Diesel passenger locomotives on runs where maintainers 
are assigned are inspected enroute by the maintainer who 
accompanies the locomotive on its entire run. 

Diesel passenger locomotives on runs where maintainers are 
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More often the - 


not used are inspected enroute by assistant supervisors of Diesel 
engines or road foremen of engines on their respective divi- 
sions. The frequency of these inspections depends on the 
number of Diesel-powered trains being operated. Each loco- 
motive is generally checked at a terminal, or accompanied a 
part of the way on each division by one of these men. 

Diesel freight locomotives are inspected enroute by the fire 
man-helper periodically when not needed in the cab by the 
engineman. Assistant supervisors of Diesel engines and road 
foremen of engines also ride the locomotives periodically and 
make inspections. The frequency of which are determined by 
the number of Diesel-powered trains. 

When inspections are made by assistant supervisors of Diesel 
engines or road foremen of engines, Santa Fe Form 1195-A 
Standard is made out, placed on the locomotive and accompanies 
the locomotive to its assigned maintenance terminal. 

3—Minor trouble-shooting is handled enroute by the engine 
crew, except in cases where the locomotive is accompanied by 
Diesel maintainer, assistant supervisor of Diesel engines or 
road foreman of engines, in which case the crew is given 
assistance. At interntediate terminals trouble-shooting is handled 
by men from the shop or assistant supervisor of Diesel engines 
or road foreman of engines, and if necessary, the locomotive is 
accompanied and necessary information is passed ahead to the 
next terminal for their information and necessary handling. 
Information is entered on the locomotive inspection report and 
accompanies the locomotive to the maintenance terminal stating 
the repairs which were handled. in some cases supplemented 
by wire report. 

4—Regularly assigned Diesel maintainers are used on the 
older locomotives which are operating on long runs. 


ATLANTIC Coast LINE 


1, a—Diesel shop mechanics are from the ranks of the steam 
mechanics and are allowed to exercise their seniority when va- 
cancies occur. No specialized program of training is employed. 
mechanics being furnished with copies of engine manuals and 
other literature furnished by the manufacturer of the equipment 
Educational talking pictures are shown from time to time and 
special classes to shopmen are held after work hours during 
visits of the instruction car at terminals where shops are 
located. Other instructions are contained in letters which are 
placed in convenient bulletin books. n 

1, b—Shop supervisors are selected from the ranks of me- 
chanics with Diesel experience and who show promise of devel- 
oping into good supervisors. In addition to the material fur- 
nished mechanics, the foreman of each shop is a member of a 
system Diesel committee which meets bi-monthly, where prob- 
lems relating to Diesel maintenance are freely discussed. From 
time to time shop supervision is given an opportunity to attend 
schooling at various manufacturers’ plants. 

1, c, 1—Road foremen of engines are furnished with opera- 
ting manuals supplied by the various manufacturers and are 
given an opportunity to attend schools established by these 
manufacturers. Instruction letters, bulletins and other material 
relative to Diesel operation and maintenance, are also furnished 
to them periodically. They visit the instruction car and follow 
its activities while on their respective district. 

1, c, 2—Diesel supervisors are recruited from the ranks of elec- 
tricians of exceptional ability and are known as electrical super- 
visors. They receive similar training to that given the road 
foremen. Their basic training usually consists of several student 
trips with an experienced supervisor, after having been fur- 


nished with the necessary operating manuals and maintenance ' 


instructions. Following this training, the supervisor is required 
to pass an examination consisting of one hundred questions per 
taining to Diesel operating and maintenance. They are requir 
to participate in monthly questions and answers. These ques 
tions are not for the purpose of determining how much a super- 
visor knows, but rather to keep him mentally alert. 

1, c, 3—Diesel maintainers are not used. 

1, d—Enginemen making their initial trip on Diesel power 
are accompanied by road foremen. Thereafter he may make 
additional trips with an electrical supervisor, who will advise 
the road foreman when he considers the engineer qualified to 
handle this class of power. The road foreman will then make 
another trip before qualifying the engineer. Firemen-helpers 
may make qualifying trips with other qualified firemen-helpet’. 
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electrical supervisor or road foreman will accompany the fire- 
men-helper and give instructions in the operation of Diesel 
power. Both engineers and firemen-helpers are ridden with by 
either road foreman or electrical supervisors from time to time 
and their performance observed and additional instructions are 
given. They are furnished with operating manuals provided 
by the manufacturers and a copy of a booklet containing ques- 
tions and answers on Diesel equipment. Educational bulletins 
are issued periodically and are posted in a special book available 
to the engine crews. The Diesel instruction car is used extensively 
in acquainting the crews with operation and road trouble-shooting. 

2—On local non-supervised passenger trains and all freight 
power the fireman-helper makes periodic inspections of the en- 
gine room to determine that the equipment is operating properly. 
These inspections are required at least every 30 minutes, oftener 
if necessary. On through-line trains the fireman-helper must 
remain in the cab but is required to make an outbound inspec- 
tion before leaving the terminal and must go back into the 
engine room at every stop, scheduled and non-scheduled. Spot 
electrical supervisors arrange to catch all non-supervised loco- 
motives either at a terminal or enroute in order to assist in 
inspection and reporting of defects. Inspection reports are made 
out by the engine crews on the initial district and signed by 
subsequent crews and accompanies the locomotive to the final 
terminal. On regularly supervised trains a copy of this report is 
sent by the supervisor to the assistant chief of motive power. 
Road foremen and spot. supervisors make out work report in 
duplicate which accompanies the locomotive if inbound to a 
maintenance point. If on the outward trip this copy is mailed 
to the maintenance point where it will be combined with the 
engine crew’s report when the locomotive returns. The duplicate 
copy is mailed to the assistant chief of motive power. 

3—The engineers are held responsible for delays or failures 
incurred while locomotive is in their care. Firemen-helpers 
work under the direction of the engineer and if it is possible 
trouble-shooting is carried on by the firemen-helper while the 
locomotive is under way. If the trouble is of such nature as 
to be beyond the knowledge of the engine crews they wire for 
assistance and an electrical supervisor or other trained man 
will meet the locomotive on arrival. Information concerning 
nature of trouble encountered is entered on the work report, 
which in turn reaches. the maintenance point. 

4—Three of our main line, through passenger trains are 
accompanied by specially trained men other than the engine 
crews. These trains are ridden by regularly assigned electrical 
supervisors the entire distance between Jacksonville, Fla., and 
Richmond, Va. Other trains have the benefit of spot super- 
vision by the road foremen or spot electrical supervisors. 


CHICAGO AND NortH WESTERN 


1, a—Have no organized training program for Diesel ma- 
chinists and electricians. All training has been acquired by 
experience on the job, with the assistance of the foremen and 
older men. However, we are planning to operate an on-the-job 
school from 8:00 to 10:00 a.m., and from 2:00 to 4:00 p.m., 
on a voluntary attendance basis. Instructions will be furnished 
both by our own Diesel department and by manufacturers’ 
representatives. 

1, b—Training is obtained by occasional attendance at the 
manufacturers’ schools. 

1, c, 1—Attendance at manufacturers’ schools and contact with 
manufacturers’ representatives. 

A, c, 2—No orgainized training program for Diesel super- 
visors. 

1, c, 3}—Diesel Maintainers are not used. 

1, d—The training of enginemen and firemen-helpers is ac- 
complished principally by the road foremen. This is supplemented 
by a school car used over the entire system. The car is 
equipped with charts, movie projection equipment and a mock 
air brake set-up. The car is under the supervision of the general 
instructor, who was formerly an experienced road foreman of 
engines and also master mechanic. 

2—Locomotives are inspected enroute by the engineer and fire- 
man, who make their reports on the daily Diesel locomotive 
inspection report form. These reports stay with the locomotive 
until it arrives at its maintenance point where the foreman re- 
moves the form and assigns the necessary work. 

3—Trouble-shooting enroute is generally handled by the fire- 
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man. The information is forwarded to the maintenance point on 
the work report form or, in the case of serious defects, by 
telegram. Occasionally, when unusual difficulties are reported, 
a qualified electrician or supervisor is assigned from the main- 
tenance terminal to ride the locomotive in question. 

4—Diesel road locomotives have only the engineer and fire- 
man regularly assigned. . 


ELGIN, JOLIET & EASTERN 


1, a—Shop mechanics are trained by instruction books and 
the personal guidance of supervisors. 

1, b—Shop supervisors are trained by instruction books and 
guidance of Diesel supervisors. 

1, c, 1—Road foremen of engines are trained by instruction 
books; General Motors school, and” instruction of Diesel super- 
visors. 

1, c, 2—Diesel supervisors are trained by factory school; in- 
struction books and factory servicemen. 

1, c, 3—Diesel maintainers are not used. 

1, d—Enginemen and firemen-helpers are trained by instruc- 
tion book and instruction of road foremen of engines. 

2—Have only one road locomotive, and our divisions are so 
short that we have set up no program of inspection enroute. 

3—Trouble-shooting enroute is handled by calling out the 
nearest road foreman of engines or Diesel supervisor by the train 
dispatcher. 

4—Road locomotives are not accompanied by any specially 
trained person in addition to the crew. 


New York CENTRAL 


a—Shop Mechanics: New mechanics are trained by work- 
ing one new man with one experienced man until he is thoroughly 
familiar with the work. Apprentice training is also used. 

b—Shop supervision at all points have been promoted from 
the ranks of men experienced on Diesel work (either mechanics 
or Diesel inspectors) and are instructed by Diesel supervisors 
and senior foremen. 

1,c,.1—Road foremen and assistant road foremen gain knowledge 
riding the locomotives with experienced Diesel supervisors and 
Diesel inspectors. They also spend time at maintenance shops. 

1,c,2—Diesel supervisors are picked from supervisory ranks 
in the Diesel field. They get additional instructions at the various 
manufacturer’s plants. 

1,c,3—Diesel locomotive inspectors are picked from supervisors 
and other ranks having had considerable experience in either the 
Diesel or electrical field. They are trained at the maintenance 
shops. Further instruction is given riding locomotives with in- 
spectors or supervisors. Diesel maintainers are not used. 

1,d—Enginemen and firemen-helpers are given instructions in 
the instruction car and are instructed while on the locomotive 
by road foreman, assistant road foreman, Diesel inspectors and 
Diesel supervisors. 

2—Locomotives are inspected enroute at several division points 
while crews are changing by Diesel locomotive inspectors. 
Defects noted are recorded in a log book carried on the loco- 
motive so that maintenance point can make repairs. Serious 
defects are wired or phoned to general office, followed by written 
report copy of which is forwarded to maintenance shop. 

3—Trouble-shooting is handled enroute by the Diesel loco- 
motive inspector. If he is unable to locate the trouble and 
correct during the crew change period he rides locomotive and 
corrects condition if possible enroute. Any conditions found 
or repairs made are recorded in the log book and written report 
made to the General Office with copy to the maintenance point. 
When defective condition is not corrected wire or phone report 
is made to the general office. . 

4—Diesel road locomotives are not accompanied by specially 
trained personnel, except as noted above, or when green crews 
are being trained, or new locomotive is being inaugurated. 


New Haven 


1, a—In addition to training and experience already reccived, ` 
courses have been offered shop electricians and mechanics in 
Diesel electrical maintenance and Diesel mechanical maintenance. 
Classes are held for a period of two hours, each group meeting 
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twice a week at the completion of the day's work. Instructors 
are men who have been drawn from railway personnel, local 
school systems or men in allied industries. Instruction is based 
on the theory and practical application of the apparatus under 
discussion. Questions are answered by instructors or are settled 
by group discussion, making use of the blackboard, blueprints, 
text books, or manufacturers’ publications. Apparatus, where 
practical, is demonstrated in the classroom, or where this is not 
possible, groups are taken to the equipment at shops or yards. 
Training aids have been provided, such as slides, sound slide 
films, and sound movie films. Lectures by manufacturers’ repre- 
sentatives on the equipment under discussion are also given. 
Electrical course 80 hours. Mechanical course 72 hours. 

1, b—Shop Supervision: A substantial number of shop super- 
visors who had limited or no contact with Diesel maintenasce 
attended the classes given mechanics and electricians, as out- 
lined in (a). In addition to this, assistant master mechanics, 
general foremen and foremen who will be responsible for the 
maintenance of new locomotives were sent to the manufac- 
turers’ plant for a five-day course on construction and mainte- 
nance. This course was divided between classroom work and 
shop instructions. At the same time locomotive construction 
was observed and a corresponding discussion on the maintenance 
of each part developed. 

1, c, 1—Road foremen of engines are trained by representa- 
tives of the railroad and of the manufacturer while the loco- 
motives are in revenue service and through personal instruction 
at terminals. 

1, c, 2—Diesel supervisors correspond to Diesel inspectors 
on the New Haven. These men have had an opportunity to 
attend the manufacturers’ schools along with shop supervisors. 

1, c, 3--Diesel maintainers are not employed. 

1, d—Enginemen and firemen-helpers are trained by road fore- 
men while the locomotive is in operation, and in classes at 


terminals conducted by road foremen. Instruction is based on 
proper procedure and ways to keep road failures at a minimum. 


2—Dieset locomotives are checked for performance enroute 
by road foremen of engines. No program of locomotive inspec- 
tion is carried out enroute, as the longest run at the present 
time is only 157 miles. One road foreman follows Diesels 
exclusively, and is required to ride and check road passenger- 
freight Diesels once a month and make a report. This report 
is sent to the general road foreman of engines, superintendent of 
Diesel maintenance and the maintenance terminal responsible 
for the locomotive. 

3—No trouble-shooting is done enroute. However, road iore- 
men make written reports which are sent in as previously men- 
tioned. In addition, when serious trouble is encountered enroute, 
direct phone calls are made to the maintenance terminal advising 
of the condition of the defective locomotive coming in. 

4—Diesel locomotives are not accompanied by specially traired 
persons in addition to the engineer and fireman. 


The report was signed by T. T. Blickle, master mechanic 
(chairman), Atchison, Topeka & Santa Fe; H. C. Taylor, Diesel 
superintendent, Southern System; F. Thomas, asst. to general 
supt. motive power, New York Central System; Paul H. Verd, 
supt. motive power & equipment, Elgin, Joliet & Eastern: 
E. J. Feasey, chief inspector of Diesel equipment, Canadian 
National; R. I. Fort, asst. research engineer, Illinois Centrai 
System: R. W. Murray, general supervisor of Diesels, Seaboard 
Air Line: H. D. Parker, general Diesel supervisor, Atlantic 
Coast Line; J. H. Whipple, Jr., supt. of Diesel equipment, 
Denver & Rio Grande Western; W. Prescott Miller, Diesel 
supervisor, Chicago & North Western; R. W. Seniff, engincer 
of tests, Alton; K. M. Darling, engineer of Diesel equipment, 
N.Y. N. H. & HE, and F. G. Baker, electrical engineer, St. 
Louis, San Francisco. 


Modernization of Steam Locomotive Repair Shops 


Many roads are attempting to repair modern steam power 
in shops built many years ago which, except for the pur- 
chase of machine tool units, have not been modernized 


Many railroads are attempting today to shop modern steam 
locomotives, built during the past eight or ten years in shops 
designed for the handling of locomotives built 25 or 30 years ago. 

Except for the purchase of new and modern machine tools, in 
most cases nothing has been done to modernize the existing shops 
to permit efficient and economical handling of present-day large 
capacity locomotives. 

During the war years the labor and material situation made 
improvements to buildings impossible. These conditions still exist 
to a certain extent. 

Another more recent factor is the trend toward Dieselization 
of motive power. As a result of the indecision as to ultimate de- 
signs of motive power, management has, in most cases, delayed 
the modernization of shop facilities. Locomotives are now being 
repaired in shops so poorly suited to present day necds that 
excessive delays are common-place and unwarranted labor costs 
due to lack of proper facilities are accepted as a matter of course. 

Although certain smaller roads, which are committed to even- 
tual complete Dieselization, can ill-afford to modernize their 
present steam shops most larger systems have in operation loco- 
motives purchased during the past one to ten years which give 
efficient and reliable service. 

These locomotives, augmented by locomotives delivered in the 
last few months or now on order can be expected to remain in 
main-line service for the duration of their anticipated life at the 
time of purchase. 

The performance of the latest type steam locomotives is such 
that minor changes in the production or supply of coal and oil 
can immediately reverse the economics which have produced the 
present Diesel trend. 
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To service locomotives of the types shown in Table I, and 
other modern power, efficiently and speedily, certain shop im- 
provements or changes are required and can be justified from the 
investment standpoint. 

Before starting such a program it is necessary that a long range 
survey be made of possible types of motive power which may 
have to be shopped in the future, so that any improvements made 
to existing facilities can be readily used to their full extent 
regardless of the type of power purchased. 

This report suggests a few items that are important in the 
shopping of modern motive power. 


I—Facilities for Properly Lifting A Locomotive 


We may assume that any future purchases of conventional 
steam locomotives will either duplicate the latest types now m 
operation or be locomotives of still larger capacities. These large 
capacity locomotives are needed not only to handle heavier traiss 
but also to provide a modicum of reserve power not required 
under normal operating conditions but available for use under 
adverse fuel, mechanical and weather conditions to prevent trai 
delays and locomotive cut-outs. As locomotives are now generally 
built to maximum height and width clearances the increased a 
pacity can be obtained only by increased boiler pressure or ad- 
ditional length of the locomotive. This increased length with it 
attendant increase in weight will dictate crane requirements of 
other facilities designed to handle a locomotive. ; 

In view of the fact that it is not possible, within the scope o 
this report, to go into detail, this committee included in the re- 
port several questions, with brief explanations as a basis ¢ 
discussion. 
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Arrangement of facilities in modern finishing shed where locomotives are placed after leaving the backshop 


Question: What will be the maximum length of 
locomotive to be operated on each railroad at any 
future time? 

Question: Will the present span of crane runway 
support columns permit the handling of these loco- 
motives ? 

In this connection it should be recognized that the removal of 
cab and pilots before lifting a locomotive will provide additional 
end clearances of from six to ten feet, dependent on locomotive 
design. 

Question: What will be the total dead weight to be 
lifted ? 

It is usual, in this case, to consider the weight of the locomo- 
tive without water or sand, without trailer or engine trucks and 
without rods, but including the driving wheels and all locomotive 
auxiliaries as the minimum weight to be lifted. These weights are 
shown in Column 8 of Table I. 

Question: Will present cranes handle the required 
load? 

In lifting large locomotives the weight of which equals or 
exceeds slightly the full capacity of the overhead crane, it is 
interesting to note that while the total weight can be safely car- 
ried by the crane girders, the weight on the crane hoist or 
trolley over the front of the locomotive would often be excessive, 
if the usual smoke box and rear-of-frame hitches were made. In 
such cases the locomotive may still be safely handled by shifting 
the position of the lifting beam from under the extreme rear 
of the locomotive to a position further forward; thus trans- 
ferring a portion of the load from the front to the rear hoist 


until the loads are equalized on each or within the safe handling 
capacities of either hoist. Due to the greater spread between 
crane trolleys in lifting positions, the bending moments on the 
crane bridge girders are often less, when handling the heavier 
locomotives of maximum length, than are experienced when lift- 
ing lighter, shorter locomotives. 

Question: If the present crane capacity is insuf- 
ficient can the girders be strengthened and new trol- 
leys applied? 

Question: Will the crane runway and support 
columns carry the total load of a reinforced or a 
new, larger crane plus its suspended load? 

Question: Can an additional crane be placed on 
the runway and connected in tandem with present 
crane thus spreading the load on the runway and 
eliminating the necessity of reinforcing or renewing 
it? 

When cranes are coupled in tandem the controls are syn- 
chronized and the loads are carried on beams attached to the 
main hooks of each crane. This method was used in at least 
one shop to provide 240-ton crane service in lieu of a former 
120-ton operation. 

Question: If a high-capacity crane, or other 
equivalent hoisting capacity, is required, should con- 
sideration be given to use of a locomotive hoist in 
lieu of the larger crane? 

Pitless, six jack hoists, in capacities up to 460 tons, are now 
in use in several shops for handling small numbers of large 
locomotives, particularly those of the articulated and four- 


Table I—Principal Weights and Dimensions of Modern Steam Locomotives 


Type Class Road Builder 
1 2 3 4 
2-8-4 8-Coupled .....Nickel Plate Road ................... Alco .... 
2-10-2 Santa Fe ..... Reading = cio c6.025. 008 Acai nia teenage Baldwin 
BAO | Ere ere Ad Re Atchison, Topeka & Santa Fe ......... Baldwin 
C104 L vy fake Kansas City Southern . ......... 
4-4-2 Atlantic ...... Chicago, Milwaukee, St. Paul & Paci 
4-6-2 Pacific ..Pennsylvania ee is enabler? 
4-6-4 Hudson Atchison, Topeka & Santa Fe Baldwin 
4-6-4 Hudson Chesapeake & Ohio . Baldwin 
4-64 Hudson New York Central Alco 
2 Mohawk New York Central Lima .. 
Met bs INE . Atlantic Coast Line z 
H ey 45 . Chesapeake & Ohio = ; 
HE š ma . Chicago, Milwaukee, ‘St. Paul & Pacific. -Baldwin 
4 Fd i CE Reading og saccades vena aareae pec Co. Shops 
KER Niagara ..New Y fork Cintra lAr tae pas has CON r:a 
Oe has aA eE Pennsylvania -anet horapa Ea Baldwin 
Tera CS ONENEN Baltimore & Ohio .................... Co. Shops 
te. Ole) Ghar vote ramet. ae Chesapeake & Ohio . eee ot eee 
es Tr ERT Denver & Rio Grande Western ........ Baldwin 
H E S Western Maryland .................. Baldwin 
rio LON a heysegthis ok Baltimore & Ohio .................4. Baldwin 
es heme ceva tan Union Pacifie: earan sd yen fete oa Aa 325: 
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' Length Overall Light Weights 
Total Estimated tont of Less Engine, 
Weight of Light Weight Coupler to Back of and Trailer 
Reign; Ib. of Paging, lb. Cab Roof), ft.-in. Trucks & Rods 
7 8 
MATTE 416,000 380,000 58-44% 343,500 
451,000 402,500 60-0 383,300 
545,260 486,000 70-5 448,300 
359,690 311,000 64-6 276,000 
290,000 259,000 53--2 226,300 
327,560 297,000 52-0 270,700 
412,380 374,000 59-10% 329,000 
439,500 400,000 59-3 360,200 
360,000 326,000 56-75% 286,200 
f 363,000 60-3 1⁄2 336,000 
418,000 65-74% 372,500 
A 456,500 64-2% 411,000 
res 493,550 447,500 66-0 402,000 
eaters le 441,300 403,200 62-51% 346,000 
REF IF 471,000 423,900 66-2 378,400 
ARAGI 497,200 451,000 68-5 404,000 
Ea EA Ms 391,550 358,500 63-334 311,500 
FRA N. 724,500 665,000 81-2% 615,000 
CRE io 641,700 587,000 77-0% 536,000 
POPA ERO 601,000 542,000 6-8 491,000 
ete 628,700 577,000 82-1 1⁄4 536,500 
OEREN 762,000 700,000 87-10 651 "000 
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cylinder types. These jacks offer an economical method of 
handling a small number of large locomotives as compared to 
the cost of purchasing and installing high-capacity cranes of 
excessive length of span. 

It should also be remembered that the large cranes operate 
much slower than those of medium size. This could result in a 
substantial loss in manhours. The proportion of large and small 
locomotives to be shopped will materially affect the type 
of lifting device purchased. 

Question: Should consideration be given to altera- 
tions to an existing transverse type shop to provide a 
longitudinal section thus making a so-called combina- 
tion shop? 

It is well to consider that in a properly designed longitudinal 
section of a shop it would be possible and practical to handle 
steam or gas-turbine locomotives as well as Diesel locomotives 
if desired. 

Under Item II there is a discussion of the use of one or more 
drop tables in the locomotive shop. Too long have drop tables 
been considered as an engine terminal or car shop tool not suit- 
able for or required in locomotive shops. 


IIl—Drop Table in the Back Shop 


The drop table is a necessity today in any up-to-date loco- 
motive shop. With suitably designed and located tables, engine 
and trailer trucks can be easily disconnected and 
removed from locomotives, permitting the ready 
application of lifting beams and cables for the 
further handling of the locomotive by the over- 
head crane. This process is, of course, reversed 
after wheeling of the locomotive, the trucks 
being easily and safely connected by means of 


the drop tables. y 
Prompt and easy removal of one or more pairs tt 
of drivers without the necessity of disconnecting Es 
the tender and stripping the locomotive for ap- i 
plication of crane slings can be accomplished 
on locomotives sent to the shop for unclassified — 


semblies, cut journals, broken frames and other 


repairs due to defective roller bearing wheel as- q 
similar causes. i? 


Base Crane Load 
(as originally installed) 
60 Ton Load on one 
Trolley at Center of Span 
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The savings in man-hours used to apply or remove the trucks 
from one or more locomotives daily will readily pay off the 
investment in a drop table. The space required to install such 
a table can be found in nearly all shops. If desired, the shop 
table could also be used to exchange power trucks under electric 
and Diesel road locomotives and switchers. 

Another use of a stationary type drop table is in the inspection 
or fire-up shed where locomotives are madé ready for trial 
runs or despatchment. 

Most shop men are familiar with the man-hours lost in block- 
ing and jacking fired-up locomotives in the inspection shed, 
before or after the break-in runs, for the purpose of leveling 
spring rigging and equalizers, adjusting the engine and tender 
deck heights and drawbar heights. 

The use of a standard 10-ft. long table top on a 50-ton 
capacity table which will raise to a height of four inches over 
the rail and lower to four ft. below the level of the rail will 
permit the up-and-down movement of each individual wheel or 
truck in the locomotive to check proposed changes in spring 
or engine alignment and the rapid accomplishment of desired 
changes when decided upon. 

One mechanic, either alone or with a helper, will accomplish 
more in an hour using a table of this type than will four men 
in an eight-hour day by present methods. The investment re- 
quired is small and the returns will be large. 
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Il1I—Special Department for Roller 
Bearing Wheel Work 


It is the opinion of the committee that special 
consideration should be given to the establish- 
ment of a roller bearing driving wheel set-up 
in the shop. Nearly all modern locomotives have 
roller-bearing driving boxes and axle assemblies. 

Roller bearing work requires cleanliness, sp 
cial cleaning facilities, benches for inspection 0 
bearing parts and special press facilities. Exact 
quartering of wheels is required and the toler- 
ances sometimes permitted on friction bearing 
work cannot be allowed on roller bearing eu? 
ment. 
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Wherever possible use should be made of a separate press 
for roller bearing driving wheel work in order to prevent delays 
due to the continual changing or press resistance beam blocks 
when the press is used for both friction bearing and roller bear- 
ing wheels. Where only locomotive work is involved considera- 
tion should be given to the establishment of a separate roller 
bearing department to handle engine truck, trailer and tender 
wheels equipped with roller bearings. This will permit the use 
of a minimum number of specialties on roller- bearing work 
and tend to produce better workmanship on bearing inspection 
and assembly. 

In arranging for a roller bearing department, consideration 
should be given to joint use of the tire and wheel turning lathes 
to prevent unnecessary moving of material. 

Where car and locomotive shops are located on adjacent 
Property, a joint wheel shop can be set up to handle all car 
and tender wheels (both cast iron and steel) and all rolled- 
steel locomotive trailer wheels which can be handled in a car 
wheel lathe. This shop should be equipped to handle both 
friction and roller bearing wheels and wheels for air conditioned 
cars having gear or special axle drives. 


IV—Cleaning Locomotives Before Moving To 
Shop for Repairs 


It was formerly the practice at many shops to sand. blast 
locomotive front ends, wheel centers, cabs, parts of the frame, 
etc. This work was done either in a specially-built sand blast 
house or out of doors. 

Locomotives with roller bearings are by-passed around the 
sand blast and placed on a pit or in the stripping shed without 
cleaning, this to the great disgust of the strippers or mechanics 
that are forced to work on that locomotive. 

Good labor relations in the stripping department—which can 
be and often is the bottle neck of shop operations—can best be 
established by giving the stripping gang clean locomotives to 
work on. This assures speed and safety. 

The use of Alemite or soft grease lubrication on locomotives 
having needle type valve gear bearings and roller bearing side 
and main rods has resulted in locomotives coming in covered 
with a dirt-contaminated greasy coating from the rear of the 
cylinders to the front of the firebox; on the sides and tops of 
the frames; on the waist sheets and on the undersides of run- 
ning boards, brackets and boiler jackets. 

Washing locomotives in daily service for appearance sake 
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.an opinion on these cleaning facilities. 


Two 120-ton cranes in existing 

shop operated together by 

means of synchronized controls 
to afford 240-ton capacity 


or for inspection purposes 
serves only to improve the 
looks of the locomotive. It 
does not clean the parts so 
that they may be easily and 
safely removed or handled. 

There are in existence two 
or more installations where 
locomotives are placed with- 
in a metal building or en- 
closure for cleaning, which 
is accomplished by streams 
of water and cleaning solu- 
tions directed from a multi- 
plicity of nozzles and sup- 
plied by solution re-circulat- 
ing pumps. 

Whether or not such in- 
stallations can be justified 
from an investment stand- 
point should be the subject 
of careful study. 

The committee does not 
have sufficient information as 
to first costs, operating expenditures or results obtained to offer 

Ample cleaning can be accomplished by means of a steam-jet 
activated stream of hot water containing any one of several 
cleaning solutions and directed through a suitable pipe and 
nozzle. A mixture of hot water and cleaning solution furnished 
under pressure by steam or electric driven pumps is also effec- 
tive and may be employed where washout systems are available. 

Certain patented devices are on the market to provide mixtures 
of steam, water and chemical solvents under pressure which also 
can be used effectively. 

The operator who cleans a locomotive by this means should 
be provided with protective clothing, and proper platforms and 
drainage should be arranged to permit a thorough job of cleaning. 


V—Material Handling in the Shops 


All too often shops are operated with worn out, out-moded, 
material-handling equipment, including hand trucks. 

Trucking is done over uneven and worn bricked or planked 
floors and on packed down earth passageways. between buildings. 

The efficient handling of material is a necessity in view of 
present and prospective wage rates for helpers and laborers. 
Shops should be laid out with well marked passageways or 
lanes and cement or concrete runways provided outside of the 
buildings to furnish easy access to all locations concerned with 
shop operations and storage of materials. 

Many types of modern material-handling equipment such as 
gasoline engine or battery-operated, lift trucks, fork trucks, 
tractors, crane trucks and delivery trucks are now used to sim- 
plify shop work and the “right-or-way” over which this mobile 
equipment operates should be modernized if full advantage of 
their potential economies is to be realized. 

The report was signed by T. J. Lyon, chairman, assistant to 
general superintendent motive power, New York Central System, 
New York; R. H. Herman, engineer shops and equipment, 
Southern Railway System, Washington 13, D. C.; H. Hotaling, 
New York Central System, Buffalo 12, N. Y.; I. W. Martin, 
locomotive shop superintendent, New York Central Railroad, 
West Albany, N. Y.; F. B. Rykoskey, supervisor of shops, 
Baltimore & Ohio Railroad System, Baltimore 1, Md.; E. Wynne, 
mechanical engineer, shop methods, Canadian National System, 
Montreal, Quebec’ and H. C. Wilcox, editor, Shop Section, 
Locomotive Cyclopedia and associate editor, Railway Mechanical 
Engineer and Railway Age, New York. 
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supply Exhibit at Chicago 


Convention 


Allied Railway Supply Asso- 
ciation exhibit of 96 member 
companies replete with loco- 
motive, car and shop devices 


C. F. Weil, 
Sec.-Treas. 


M. K. Tate, 
President 


Es connection with the annual meeting of the Coordi- 
nated Mechanical Associations, at the Hotel Sherman, 
Chicago, the exhibit of the Allied Railway Supply Asso- 
ciation was made up of the locomotive, car and shop Directors: John Baker, Locomotive Firebox Co.: 
equipment devices representing 96 member companies V. E. McCoy, National Aluminate Co.; George T. 
of the Association. The list of the companies exhibiting Badger, Paxton-Mitchell Co.; S. W. Hickey, Simmons- 
appears below. Boardman Publishing Corp. ; John S. Dixon, Lima Loco- 

The following officers and directors of the Allied Rail- motive Works; H. C. Hallberg, Waugh Equipment Co.: 
way Supply Association were elected: George Green, American Locomotive Co.; Bard Browne, 

Officers: president, E. H. Weaver, Westinghouse Air C. R. Busch, Unit Truck Corp.; F. E. 
Brake Co.; first vice-president, Bradley S. Johnson, Moffett, National Malleable and Steel Castings Co.: 
W. H. Miner Co.; second vice-president, W. C. Sanders, F. Rutherford, Vapor Car Heating Co.; J. L. Smith, New 
Timken Roller Bearing Co.; third vice-president, R. A. York Air Brake Co. and J. A. MacLean, MacLean-Fogg 
Carr, Dearborn Chemical Co.; fourth vice-president, Lock Nut Co. 


dent, W. T. Lane, Franklin Railway Supply Co.; sec- 
retary-treasurer, C. F. Weil, American Brake Shoe Co. 


Superheater Co. ; 


Exhibitors 


a Bale Sales Co., New York Flannery Bolt Co., Bridgeville, Pa. Monarch Packing Co., Chicago. a ala Equipment Co., Cbi- 


Sica Co. 

Ajax-Consolidated Co., Chicago 24. 

American Arch Co., New York 17. 

American K.A.T. Corp., New York. 

American Locomotive Co., New 
York 7. 

Ameca Steel Foundries, Chicago 


American Welding & Mfg. Co., 
Warren, Ohio. 

Apex Machine & Tool Co., Dayton 
a io. 

Arrow Tools, Inc., Chicago. 

Radeker Manufacturing Co., Chica- 
go 

Barco Manufacturing Co., Chicago 


Briekseal Refractory Co., Hoboken, 
Buckeye Steel Castings Co., Colum- 


bus 7, Ohio. 
Cardwell Westinghouse Co., Chica- 


o 4. 

Campion Transportation Sales, 
Inc., Chicago. 

Chemical Appliance, Inc. 

Chicago Freight Car Parts Co., Chi- 
cago 1. 

Chicago Pneumatic Tool Co., New 

or 

Chicago Railway Equipment Co., 
Chicago 9 

Dampney Co. of America, Boston, 
Mass. 

Dearborn Chemical Co., Chicago 4. 

Detroit Lubricator Co., Detroit 8, 
Mich. 

Enterprise Railway Equipment Co., 

chicago 5 

Eutectic Welding Alloys Corp., 
New York 13. 

Ewald Iron Co., Louisville, Ky. 

Fairbanks, Morse & Co., Chicago 5. 
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Franklin Railway Supply Co., New 
York 17. 

Garlock Packing Co., Palmyra, N. Y. 

Great Lakes Steel Corp., Ecorse, 


ich. 
Hanna Stoker Co., Cincinnati 27, 


Ohio. 
Holland Co., Chicago 4., s 
Hollup Corp. Div., National Cylin- 
der Gas Corp., Chicago 50. 
Hulson Grate Co., Keokuk, Iowa. 
Hunt-Spiller Manufacturing Corp., 
Boston, Mass. 
Hyster Truck Co., Portland 8, Ore. 
Independent Tool Co., Chicago 6. 
Ingersoll-Rand Co., New York 4. 
International Metallic Packing 


Corp. 
Tron k Steel Products, Inc., Chi- 
cago 33. 
Johns:Manyville 


Leslie Co., Lyndhurst, N. J. 

Lima Locomotive Works, Lima, 
Ohio. 

Locomotive Finished Material Co., 
Atchison 1, Kan. 

Locomotive Firebox Co., Chicago 4. 

Lunkenheimer Co., Cincinnati 14, 
Ohio. 

MacLean-Fogg Nut Co., 
39; 


Corp., New York 


Chicago 


Magnaflux Corp., Chicago 31. 

Magnus Brass Manufacturing Co., 
Cincinnati 2, Ohio. 

Manning, Maxwell & Moore, Inc., 
Bridgeport 2, Conn. 

Miller Felpax Co., Winona, Minn 

Miller Waste Mills, Inc., Winona, 
Minn. 

Miner, W. H., Inc., Chicago 4. 

Modern Railroads (magazine), Chi- 
cago 6 


Monroe Auto Equipment Co., Mon- 
roe, Mich. 

Nathan Manufacturing Co., 
York 29. 

National Aluminate Corp., Chicago 


New 


National Malleable & whe Castings 
Co., Cleveland 6, 

New York Air Brakes "Cos New 
York 17. 

Oakite Products, Inc., New York 6. 

Oil-Dri Corp. of America. 

Oradee Cori Chica o Me 


Oxi C A: Gary, 

Oxweld Railroad Sade Co., Chi- 
cago 1. 

Paxton- Mitchell Co., Omaha 5, Neb. 

Pilliod Co., New York 7. 

Railroad ‘Equipment 
New York 7 

Railway Eanes & Publication 
Co., New York. 

Railway Purchases & Stores, Chi- 
cago. 

Railway Service & Supply Corp., 


(magazine), 


Indianapolis 7, Ind. 
Re blic teel Corp., Cleveland 1, 
io. 
Sargent Co., Chicago 13. 
Shanahan, R a Co. 
Simmons - Boardman Publishing 


Corp., New York 7. 
Sinkler, Joseph Inc., Chicago 3. 
Snap-on Tools Corp., Kenosha, Wis. 
Spring Packing Corp., Chicago 3. 
Standard Car Truck Co., Chicago 4. 
Standard Stoker Co., New York 17. 
Superheater Co., New York 17. 
Superior Hand Brake Co., Chicago. 
Swanson, O. W., Co., Chicago 25. 
Thulin, E. E., Co. 
Timken Roller Bearing Co., 

6, Ohio. 
Trimont Manufacturing Co., 

19, Mass. 


Canton 


Boston 


C. O. Janista, Barco Manufacturing Co. ; fifth vice-presi- 
| 


U. C8 etali Facing Co., Phil 
delphia 23, 
wer Asbestos È Rubber Co., Qi- 


Unit Trück Co., New York 6. 

Universal Railway Devices Co. 
Chicago 4. 

Valve Pilot Corp., New York 17. 

Van Der woot Corp. of America. 
Olean 

Vapor Can i Heating Co., Chicago 4. 

Viloco Railway Equipment Co., Chi- 
cago 4. 

Watson-Stillman Co., Roselle, N. J. 

Waugh Equipment Co., New York 


7 
Wertinghodse. Air Brake Co., Wi- 


merd ing, P 
Whiting Corp. ` Harvey, Ill. 
Wilses Enatiectinig Corp., Chica- 


whee? Railway Appliance Co., 
ledo 9, Ohio. 

Worthington Pump & Machinery 
Corp., Harrison, N. J. 


Non-Exhibiting Members 


American Car & Foundry Co., New 
York 7. 

Baldwin Locomotive Works, Phila- 
delphia 42, Pa 

Detroit Graphite Co.. Detroit 16. 

General Refractories Co., Philadel 
phia 7, Pa, 

Griffin Wheel Co., Chicago 11. 

Huron Manufacturing Co., Detroit 


rA 
Lehon Co., Chicago 9. 
Magnus Metal Corp., New York 6. 
Pyle-National Co., C hicago 51. 
Standard Railway Equipment Co. 
Chicago 4. 
Texas Co., New York. 
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ELECTRICAL SECTION 


Electric Locomotive Washer 


s 


The front and rear ends of the locomotives are washed by hand just 
before the locomotive is sent through the washer 


Tue Pennsylvania has installed a semi-automatic wash- 
ing machine for electric locomotives at its Sunnyside 
yards in New York. It incorporates a number of fea- 
tures including those required for this specific applica- 
tion. It is designed to wash 100 locomotives in 24 
hours, each washing requiring 15 minutes as compared 
with 55 minutes for doing the work by hand. Its pri- 
mary purpose is to allow the locomotives to be returned 
to service more quickly and it is expected that by per- 
mitting more frequent and more thorough cleaning, it 
will reduce the amount of repairs and replacements 
required. 

The washer, which is about 300 ft. long, is built in 
two sections, one for washing and the other for rinsing. 
Washing solution and water are applied by sprays, and 
motor-driven, vertical and horizontal rotating brushes 
on each side scrub the sides of the locomotive as it 
passes through the washer. All brushes are hinged and 
the horizontal brushes which scrub the upper curved 
surfaces can be moved vertically. An operator stationed 
between the washer and the rinser has complete control 
of the sprays and the movement of the brushes. 

A locomotive to be washed is brought to the washer 
on its own power as received from the 12,000-volt over- 
head contact wire. The section of the contact wire 
over the washer is insulated from the live section and 
is grounded. The rear pantograph is used to bring the 
locomotive partly under the grounded section, and at 
this position the locomotive has passed over a cable- 
drawn “barney” in a pit. Also at this position, there 
are hinged, curved platforms which are swung out 
around each end of the locomotive and from which the 
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ends of the locomotive are washed by hand. This work 
is facilitated by long-handled brushes attached to hoses. 

When the ends are washed, the hinged platforms are 
swung aside and the “barney” is drawn up out of its 
pit to push against the rear coupler of the locomotive. 
It has four wheels running on a narrow gauge track 
between the full-gauge track and is drawn back and 
forth by a 50-hp. reversible motor which drives a loop 
of cable connected to the “barney.” Both pantographs 
are down as the locomotive is pushed slowly through 
the washer. 

If it is required by the locomotive condition, a solution 
of oxalic acid is used for washing. If it is not very 
dirty, only cold water is used. After proceeding through 
the washer, and just before reaching the rinsing machine, 
4 two-jet rotating nozzles project streams of 180-deg. F. 
water against the sides of the running gear. Cold water 
only is used in the rinsing machine. In its final position 
as moved by the “barney,” the forward pantograph is 
under a live trolley so that the locomotive may proceed 
under its own power. 


The “barney” comes out of its pit to push a locomotive through the 
washer 


593 


The flow of washing solution and rinsing water and the movement of 
brushes are controlled from a central position 


The machine was designed and built by the Whiting 


Corporation, Harvey, Ill., in cooperation with engineers | 
of the Pennsylvania’s motive power department. It was | 
erected by the New York Division Master Mechanic’s | 


forces. 


Pinion Advance Indicator 


It is common practice to secure pinions to traction-mo- 
tor shafts by shrinking a hot pinion on the end of a cold- 


shaft. The pinion and the shaft have taper fits and after | 


the pinion is applied, it is secured in place by a nut which 
is drawn up on a threaded end of the motor shaft. The 
Pinion is first applied cold and its longitudinal position 
with respect to the shaft is measured and recorded. It is 
then heated and again applied. Since the heating causes 
the pinion to expand, it can be slipped farther up, or ad- 
vanced on the shaft taper when it is hot. It is important 
that the amount of advance be exact. If it is too much, 
the shrinkage force may result in breaking the pinion, 
and if it is not enough, the pinion may work loose when 
the motor is under load. 

The device shown in the illustration was made to assure 
an exact measurement of the amount of advance. It con- 
sists of a Federal one-inch-reach dial indicator applied 
to an adjustable tripod. The three points of the tripod 
engage the face of the motor pinion and the ball end of 
the gauge is applied to the shaft center. 


Contact Point at 
Center of Shatt 
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and no-go gauges to determine the correct size of the 
pinion and shaft. Chalk or Prussian blue is then used to 
coat the shaft taper and the pinion is applied to the shaft 
fit. The pinion must show a 75 per cent fit; that is, at 
least 75 per cent of the chalk must be scraped when the 
pinion is turned on the shaft. Pinions are not used if the 
fit is less than 75 per cent. 

The pinion is then again applied cold and a reading 
taken with the pinion advance indicator. The reading is | 


The first operation in applying a pinion is to use go l 


The device measures advance accurately and shows the amoutt 
plainly on a large dial 


recorded. The pinion is then heated in an oven to 300 
deg. F for a 4!4-in. by 9-in. pinion, and is allowed to 
remain in the oven for four or five hours to insure uwi- | 
form heating. The hot pinion is then applied and the 
gauge is used immediately to assure 45 to 65 thousands 
of an inch advance or draw. Except in the case of hot h 
bearings, no pinion so applied has come off. 

The device is used in the shops of the Independent > 
Subway of the New York Subway System on traction a 
motors rated 195 hp. It was developed by F. W. Ke" 


brich, motor-shop forem in. | 

Drawing showing the mannet 

` in which the indicator Is 
on a pinion and armature 
shaft 

A 
| öh 
n | 
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Power for Train Communication 
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The Diesel-engine generator power plant is seen through the side 
hatch opening . 


As a means of minimizing delays and of facilitating train 
operations, the Duluth, Missabe & Iron Range has in- 
stalled inductive radio trains communication for use on all 


Duluth, Missabe & Iron Range 
uses Diesel-engine generators on 
cabooses — 1,000-watt turbo- 
generators and two dynamotors 
supply locomotive requirements 


freight trains on a complete operating division including 
440 miles of track, 10 locomotives, 17 cabooses and 7 
wayside offices. 

The principal traffic handled by the D. M. & I. R. is 
iron ore which is hauled from the mines in northern 
Minnesota to the ports at Duluth and Two Harbors on 
Lake Superior. From these ports the ore is shipped in 
lake boats to various points in the vicinity of steel mills 
at ports on the lower Great Lakes. The rail haul from 
the mines to the ore docks varies from about 60 miles to 
95 miles. The Mesabi division, which has been equipped 
with the radio communication, extends west and north 
from Duluth to the mines on the Mesabi range at 
Coleraine, Taconite, Hibbing, Mitchell, Shenango, Buhl, 
Mt. Iron, Virginia and other towns. 

As a general rule, the ore is hauled in solid trains, each 
consisting of 170 cars. The cars are each 24 ft. long, 
coupling to coupling. The older cars each have a 
capacity of 50 tons of ore, and the newer ones, 70 tons. 
The locomotives used on these ore trains are the mallet 
type, rated at 140,000-Ib. tractive force. Train speeds are 
limited to 30 m.p.h., plus 5 miles tolerance for north- 
bound trains, and 25 m.p.h., plus 5 miles tolerance, south- 
bound. In order to minimize damage to equipment and to 
reduce the number of break-in-twos, special efforts are 
made to co-ordinate operations so that the southbound 
trains, which are loaded, need not be stopped from the 
time they leave the yards at the mines until they 
arrive in the Proctor yard near Duluth. 


Left: One of the cabooses showing the removable panel over the engine compartment—Right: Step lights are mounted under the caboose 
and step brackets are cut out so that light will fall on the lower step 
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The caboose handset is shown on the cupola wall and one of the 
inside lighting units may be seen on the ceiling 


The engine and train crews make their headquarters 
at Proctor, and ordinarily a run is made by taking a train 
of empty cars to a mine yard at some town on the range, 
and then returning to Proctor with a train of loaded cars. 
On the average, about 10 to 12 such trains are operated 
daily. A local freight train is operated each way daily 
except Sunday, and a local passenger train supplemented 
by branch line passenger service is operated each way 
daily. 

The train communication equipment is the Aireon 
inductice radio type, operating at 170 kilocycles, frequency 
modulated. 

The power supply on each caboose consists of a 
3,000-watt, 60-cycle single-phase, 110-volt a.c. gener- 
ator directly connected to a 4-hp., one-cylinder Diesel 
engine made by the Witte Engine Works, Kansas 
City, Mo. This unit is in operation continuously while 
the caboose is in service and supplies power for not only 
the train communication but also for electric lamps in 
and on the caboose. The total demand is less than the 
3,000-watt capacity, but a Diesel-driven unit of smaller 
capacity was not available when the installation was made. 

The engine-generator unit is mounted on rubber, and 
is housed in a special compartment which was con- 
structed in one corner of the car. To minimize noise, the 
walls of this compartment were constructed with a 34-in. 
board, a 1%-in. layer of hair felt insulation, a 34-in. 
board and an inside lining of tinned sheet metal. The 
result is highly satisfactory, to the extent that when a 
train is traveling at normal speed, a man in a cupola, 
or the other end of the car, can hardly tell that the 
Diesel engine is running. 

The engine-generator compartment is ventilated by 
the fan on the engine. Air is drawn in through a 
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screened opening 18 in. square in the outside wall, and 
exhausts through a similar opening in the roof which 
is fitted with an overlapping weatherproof cover. The 
engine exhausts through a 114-in. pipe through the rooi. 
Mufflers are used on some of the engines but not on 
others, and experience indicates that mufflers are not 
necessary. 

From the inside of the caboose, two sliding doors give 
access to the engine-generator compartment. These doors 
are closed and locked by padlocks, the keys for whict 
are held by maintenance forces. From the outside of the 
caboose, access to the compartment is gained by removing 
a special panel 49 in. high and 27 in. wide, which i 
normally held in place by bolts. This panel is taken 
out when removing an engine-generator for repairs. 

When a train crew boards the caboose in a yard, hand 
pressure applied to a starter button starts the engine- 
generator, and it operates until the crew returns to 
Proctor yard and is ready to leave the caboose when the 
pressure on another button causes the Diesel engine to 
stop. In normal service the engine consumes about 4 gai. 
of distillate fuel oil when operated continuously for 24 
hr., but in the ordinary procedure the machines are shut 
down when the cabooses are not in service between runs 
Experience indicates that these engine-generators should 
render 10,000 hr. of operation before needing extensive 
repairs or overhauling, and this will be more than a year 
on this project. A fuel oil tank with a capacity of 2) 
gal. is located in the compartment with the engine- 
generator. 

The train communication system requires 250 watts 
while standing by or receiving, and 400 watts while 
sending. The engine-generator has a capacity of 300 
watts, which allows plenty for other purposes. Electric 
lamps of various ratings from 25 watts to 60 watts are 
located at the conductor’s desk, over the air gauge in the 
cupola, and on the ceiling for general illumination of the 
interior of the caboose. 


A back-up light is available for backing or for track inspection- 
The markers are electric 
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On the roof, at each end of the car, there is an en- 
closed reflectér unit known as a “back-up” lamp, which 
is used to illuminate the track when backing up or to 
inspect the track from the rear of the train when running | 
at night. Alongside each of the four steps on the 
caboose, there is a special lamp unit with a lens arranged. | 
to illuminate the steps as a means of improving safety 
when alighting from or boarding the caboose at night. 
These various lamp circuits can be turned on or off by 
switches in a cabinet on the wall in the gangway of the 
car. 

Marker lights are equipped with 50-watt lamps. Cords 
extend to plug-in outlets near each lamp bracket. This 
circuit has power at all times when the engine-generator 
is in operation. With all the electric lamps.lighted on a 
caboose, the consumption is 950 watts. The 100-watt 
back-up lamps are turned on but rarely and, under normal 
operations, only one would ever be used at a time. Thus 
the ordinary maximum demand for lighting would not 
exceed 200 watts and the train communication, 400 watts, 
totaling about 600 watts, which is well under the 3,000 
watts capacity of the generator. 

The locomotives in use were previously equipped with 
steam-turbine-driven d.c. generators, rated at 1,000 
watts, 32 volts. From such a machine, on each locomo- 
tive, power is taken to drive two dynamotors. One 
dynamotor, which is in operation continuously, generates 
300 volts, d.c., which feeds the radio receiving equip- 
ment. When the engineer presses his push-to-talk switch 
on his handset, a second dynamotor, in series with the 
other one, is started to increase the overall voltage to 
600 volts, to feed the transmitting equipment. This 
machine starts so quickly that no first syllables are lost. 


Long Island Adding 
Four Rectifier Substations 


The Long Island’s first postwar electric substation at Stes 
Albans, L. I., N. Y., built at a total cost of $290,000, 
was placed in operation on September 9, 1947. 


This is 


Single-anode, multiple-tank, mercury-arc rectifier in the new sub- 
station at St. Albans, N. Y. 


the first of four similar substations to be located in the 
Jamaica, L. I., area as part of the broad improvement 
program promised in connection with the recent authori- 
zation to increase fares. Ground was broken July 14 for 
the second of these new substations at Cedar Manor, 
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High-tension bus structure and transformers at the St. Albans, N. Y., 
substation 


L. I., which is expected to be ready for service about 
November 1. 

The railroad’s traffic reaches its greatest density in the 
Jamaica area, and this new St. Albans unit is to help 
relieve the overload on the electrical distribution system 
which has occurred during peak hours between the older 
Laurelton ‘and Hillside substations on the Atlantic 
Branch. The additional electrical capacity which this 
and other new substations are designed to provide will 
better enable the railroad to meet peak demands for cur- 
rent during rush hours, and will result in increased 
speed of operation and improved train lighting. 

Construction started last May 6 on the St. Albans 
substation building, which is located at the east end of 


High-speed air-circuit breakers are used to isolate faulty sections: 
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the freight yard near Central Avenue, about 4 mile west 
of the St. Albans passenger station. Installation of 
heavy-duty transformers, mercury-vapor rectifiers and 
other electrical equipment began on July 28. Most of 
this material was part of the electrical equipment of the 
government-owned aluminum plant at Maspeth, L. I., 
which the Long Island Railroad purchased for $2,500,- 
000 from the War Assets Administration, and which 
cost the railroad an additional $1,000,000 to dismantle, 
move, store and rehabilitate. 

The urgent need for these new substations was created 
during recent years by a number of improvements to 
rolling stock and fixed facilities, which placed extraordi- 
nary demands on the basic electrical supply system at a 
time when additional heavy transformers, rectifiers, and 
switchboard equipment were not available because of the 
war. The increased load has been caused by increasing 
traffic, the use of electric switch heaters to prevent the 
jamming of interlocking plants by ice and snow and 
various improvements to rolling stock, including electro- 
pneumatic brakes, new motor-generator sets, automatic 
door controls, better lighting, etc. The addition of four, 
will make a total of 31 substations. 

The new substation at St. Albans is an attractive 
building of modern functional design, constructed of brick 
and reinforced concrete, one story high, and measuring 
38 x 58 ft., and is screened from neighboring residential 
structures by a row of linden trees. 


Power Pack 
For Testing Relays 


A uicutweicut, portable power pack which supplies 
variable d. c. voltage for testing relays on Diesel-electric 
locomotives has been developed in the Erie’s Diesel shop 
at Marion, Ohio. It was made primarily for testing the 
pick-up and drop-away voltages of d. c. relays and will 
deliver sufficient current for this purpose at any voltage 
from to 0 to 100 volts. To test a relay it is only neces- 
sary to connect the d. c. output leads of the power pack 
to the relay, raise the voltage until the relay picks up 
and then lower it until it drops out. A voltmeter on the 
panel of the power pack unit indicates the voltages at 
which these functions occur. The pack also supplies 
enough current for operation without load of fuel pump 
motors, cab-heater motors, and defroster motors and is 
used to check their operation. 

The power pack is made from two Westinghouse Rectox 
units put together to make a full-wave rectifier, a rheo- 


Full Wave 


K2 Headlight Ta 
Rectifier 


p 
Armature powitch 


U5 Volts A.C. 


0 to 100 Volts 
D.C. 


t 
Combined Rheostat 
and Potentiometer 


Circuit diagram for the relay test power pack 
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Front view of the power pack showing the voltmeter, and the tap- 
switch and rheostat controls 


headlight armature, all connected as shown in the 
gram. The armature is opened at one point and is 


f 
+ 


nected in the circuit as an auto-transformer which recent 


stat, a tap switch and a discarded Pyle-National, type ) 


Top view of the unit showing the rectifiers at each end, the tap swit 
and K2 armature at the center, meter at the far end, and rheostat 
in front 


a. c. power from any light socket and delivers a varied 
a. c. voltage from about 10 to about 130. This output“ | i 
passed on to the rectifier and the d. c. output ofthe fi 
rectifier is used directly for testing. A rheostat in t 

d. c. output circuit can be used either as a vernier, ê | y 
potentiometer to control the voltage. It has a sufficien 


range to cover any of.the voltage steps affected by the ta? f x 
switch. The complete unit is housed in a wooden am a 
36-in. long. At the front of the cabinet is a Bakettt t 
panel on which are mounted the 0-100 voltmeter and t? | & 
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knobs for controlling the tap switch and the rheostat 
respectively. On the back of the cabinet are hooks on 
which the a. c. and d. c. leads are wound when the unit 
is not in service. l 

The power pack was designed and built by F. P. Lawler, 
electrical foreman, Erie Railroad. 


Rock Island 
[Disposes of Bearing Trouble 


|The Chicago, Rock Island & Pacific has practically 
[eliminated Diesel-electric locomotive traction-motor bear- 
ing failures by practices now in vogue at its Silvis, Ill., 
kiona At one time a high percentage of all motor 
failures were bearing failures and the total number has 
‘been substantially reduced. 

Present practice involves the use of SKF roller bear- 


Pulling a pinion-end bearing 


of bearings, etc. The former practice of reconditioning 
and storing bearings incurred a cost to the railroad 
which was about two thirds of their present billing for 
new rollers. 

The new practice has been in effect for about two years 
and during this time only one bearing has failed. There 
are now between 400 and 500 traction motor bearings 
in service on the railroad. About 80 per cent of the 
bearings returned by the manufacturer require new 
rollers only. 


Commutator-end bearing after removal preparatory to shipment to the 
manufacturer for reconditioning 


ings with type D-7 traction motors. The lubricant used 
is M-7 grease made by the Master Lubricant Company, 
Philadelphia, Pa. 

Traction motors are normally overhauled every 200,000 
miles. At this time, motor bearings are removed and 
returned to the manufacturer, where they are inspected, 
repaired as may be necessary, and returned to the 
railroad. This involves a charge to the railroad amount- 
ing to a percentage of the cost of a new bearing. If 
retainers are required, they are supplied, also at a slightly 
increased cost. Should either the inner or outer race 
require renewal, it is supplied at an added cost and a 
complete new bearing is furnished if necessary. 

The arrangement requires that the railroad keep a pool 
of bearings on hand. This is equal to about five per cent 
of the bearings in service. 

Former practice required that the railroad clean, in- 
spect, relubricate, wrap and store the bearings in a dust- 
proof container. It also involved the keeping of a 
record of the mileage on each motor since bearings were 
guaranteed and repaired on a mileage basis. This made Courtesy of Seaboard Airline Railroad 


it necessary for the manufacturer to accept the railroads Telephone communication facilitates th ti ; nts 
data on mileage and also entailed arguments about abuse on the Seaboend a eii meee 
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CONSULTING DEPARTMENT 


Protection of Stored 
Transformer Oil 


What is the best method of storing transformer oil 
to prevent or reduce its contamination with moisture? 


Deterioration Is 
Caused by Moisture and Oxidation 


The oil used in transformers serves two important 
purposes. It serves to insulate the various coils from 
each other and from the core, and it conducts the heat 
produced in the coils and core to the transformer cooling 
fins, tubes, corrugations, or other cooling surfaces for 
dissipation. It is evident, therefore, that transformer oil 
should be kept free from conducting materials; that 
it is sufficiently fluid to circulate freely when subjected 
to differences of temperature; and that it is not unstable 
except at very high temperatures. 

The principal causes of deterioration of transformer 
oil are water and oxidation. 

Contamination of water or moisture with transformer 
oil occurs when the latter is exposed to condensations 
from moist air as atmospheric temperature changes. The 
condensation takes place at the surface of the oil and 
on the inside of the transformer or storage tank. It 
should be noted that moisture to the extent of 0.06 
per cent reduces the dielectric strength of the oil to 
about 50 per cent of the value when it is free from 
moisture. Increase of moisture beyond that percentage, 
however, does not cause the dielectric strength to de- 
crease in the same proportion. 

Any transformer oil will deteriorate by oxidation. 
The extent of oxidation is indicated by the formation 
of sludge which is dependent on the temperature of the 
air and the length of time the oil is exposed to it. Sludge, 
in itself, is harmless but its accumulation seriously ham- 
pers the cooling action of the oil by clinging to the coil 
windings, coil ducts, and other inner heat dissipating 
surfaces, and thus forming a heat-insulating layer in 
the transformer. The formation of sludge in the trans- 
former or storage tank is also associated with the de- 
velopment of acidity which is usually harmful as it tends 
to hold up in suspension any moisture that may be 
present and thus reduce the dielectric strength of the oil. 
This effect may be minimized by keeping the oil dry. 

The darkening of transformer oil with time—as it 
takes atmospheric oxygen in solution—should not be 
misinterpreted as an indication of gradual loss of its 
heat-carrying capacity except that darkening is usually 
associated with a slight increase of viscosity which 
retards normal circulation. 

The location of a storage tank depends on various 
factors. In order to prevent the contamination of oil 
with moisture, it is necessary either to remove the 
moisture from the air before it comes in contact with 
it or to maintain the oil at a temperature somewhat 
higher than that of the air coming in contact with it. 
If the storage tank is buried completely underground, 
the oil temperature will evidently have a tendency to 
vary within a limited range from season to season while 
the temperature above ground will vary within wide 
limits. Even in this case, however, condensation may 
only be prevented by providing heaters of suitable capac- 
ity in the bottom of the tank to maintain an oil tempera- 
ture somewhat higher than ambient temperature. 

Another method is to equip the storage tank with a 
calcium chloride breather to dry the air entering the tank 
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‘as oil is pumped out of it. 


Can you answer the following question? Answers should 
be addressed: Electrical Editor, Railway Mechanical En- 
gineer, 30 Church Street, New York 7. 


Would the lead sheathing on a single-conductor lead- 
covered cable cause any heating due to induction ij 
three single-conductor cables were used for supplying 
a three-phase motor? 


The breather should have 
its inlet at the bottom and its outlet at the top leading to 
the top of the tank. If the breather is sealed when oil 
is not being pumped out of the tank, the calcium 
chloride will be effective for a longer period than if leit 
open to the atmosphere continually. A breather of this 
type may be made locally by closing the two ends of a 
five-foot piece of iron pipe of about five-inch size and 
filling it with alternate layers of steel wool and flake 
calcium chloride. A drain with a valve and provision 
for sealing the air inlet are also desirable features of a 
good air drying breather. 

R. G. CAZANJIAN 


Specifications 
Are “Tight” and “Dry” 


Transformer oil should be kept in tight, clean cans, or 
if the oil is received in a steel drum, there is no particular 
reason for not leaving the oil in the drum until it is used. 
Full cans or drums of oil that have not been opened 
may be stored in any place that such containers of other 
oils would be stored, but they should not be opened ina 
damp place nor when humidity of the air is high. It is 
always best to fill transformer on a dry day. 

If the oil is to be transferred to containers other than 
original ones, precaution should be taken to avoid 
moisture. If cans or drums used are suspected of 
containing moisture or even moist air, they should be 
dried by heating. If a method of heating is not avail- 
able, rinsing them out with carbon tetrachloride will 
eliminate surface moisture inside the containers. 

W. L. Corton 


goes to work in the Sacramento Shops of the 
Southern Pacific 


A new tube welder 
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Simmons - Boardman Subscrip- 
tion Sales Representative 


G. R. HicHam of Middletown, Ohio, has 
succeeded B. R. Currier as subscription 
sales representative for the Simmons- 
Boardman Publishing Corporation in the 
following states and provinces of Canada: 
North Dakota; South Dakota; Nebraska; 
Minnesota; Iowa; Wisconsin; Illinois; 
Michigan; Indiana; Kentucky ; Ohio; West 
Virginia; Manitoba, Canada, and Ontario. 


Equipment Depreciation Rates 


EquipMenT depreciation rates for the 
Detroit & Mackinac and the Toledo, Peoria 
& Western have been prescribed by the 
Interstate Commerce Commission in a new 
series of sub-orders modifying previous 
sub-orders in the general proceeding, en- 
titled Depreciation Rates for Equipment of 
Steam Railroad Companies. 

The rates prescribed for the D.&M. are: 
Steam locomotives, 2.38 per cent; other 
locomotives, 3.89 per cent; freight-train 
cars, 5.25 per cent; passenger-train cars, 
5.07 per cent; work equipment, 10.41 per 
cent; miscellaneous equipment, 9.43 per 
cent. The T. P. & W. rates are: Steam 
locomotives, 3.79 per cent; freight-train 
cars, 5.64 per cent; work equipment, 5.3 
per cent; miscellaneous equipment, 10.02 
per cent. 


Welding Society Elects Magrath 
Executive Secretary 


At a meeting on July 11, the board of 
directors of the American Welding Society 
unanimously selected Joseph Gordon Ma- 
grath to the new position of executive 
secretary of the society, the duties of which 
he assumed on September 2. As the chief 
staff officer of the society, Mr. Magrath 
will work with other members of the head- 
quarters staff in directing the activities of 
this national engineering organization of 
about 7,500 members. M. M. Kelly, secre- 
tary; W. Spraragen, editor of the Welding 
Journal and director of the Welding Re- 
search Council, and S. A. Greenberg, 
technical secretary, will continue in their 
present duties. 

Mr. Magrath was born in Philadelphia 
on July 28, 1899. He is a registered engi- 
neer of the state of Illinois, and in addi- 
tion to being a member of the A.W.S., 
he is a member of the American Society 
for Metals, Society of American Military 
Engineers, and the Steam Specialties Club, 
New York. Just before joining the staff 
of the A.W.S., Mr. Magrath was sales 
manager of the McAlear Manufacturing 
division of Climax Industries, Inc. 

From 1934 to 1944, Mr. Magrath was 

} associated with the Air Reduction Sales 
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J. G. Magrath 


Company. With this company he super- 
vised market, process and product demand 
surveys and promotion sales activities 
through sales and service engineering staff 
of 26 district offices. Mr. Magrath was 
associated directly with welded product 
design as far back as 1917, first with the 


Budd Wheel Manufacturing Company on 
the fabrication of wheel structures for the 
first world war “quads” (original four- 
wheel drive ordnance vehicles); then in 
1922 to 1923 on welded steel sash, doors 
and plate fabrication for the David Lupton 
Sons Company. During the recent war he 
was active, while with the Air Reduc- 
tion Sales Company, in the exploration of 
welding, cutting, brazing, and other flame- 
treatment processing of welded fabrication 
in shipyards on the East, Gulf and West 
coasts, as well as inland war plants and 
steel mills. Mr. Magrath has been active 
in the work of the New York section of 
the American Welding Society and served 
for several years as chairman of publicity 
and programs. 


Miscellaneous Publication 


ALUMINUM CAastING ALLoys.—Alumi- 
num Research Institute, 111 West Wash- 
ington street, Chicago 2, has published a 
78-page, 6 in. by 834-in. loose-leaf binder, 
entitled a “Manual of Aluminum Casting 
Alloys”. The manual, based on an ex- 
tended research program sponsored by A. 
R. I. at Case Institute of Technology, has 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the September Issue 


Locomotive ORDERS 


1,000-hp. Diesel-elec. switch. 

5 1,000-hp. Diesel-elec. switch. 
660-hp. Diesel-elec. switch. 

2,000-hp. Diesel-elec. pass. 

6 1,500-hp. Diesel-elec. frt. 

3 1,000-h 


Type of loco. Builder 


... American Locomotive 
... Electro-Motive 
... Electro-Motive 

snes Electro-Motive 

. American Locomotive 


-hp. Diesel-elec. switch. `I.. American Locomotive 


FREIGHT-CAR ORDERS 


Road No. of locos. 
EAE is Selene net iord KAvs Bee aes 5 
1 
Seaboard Air Line ..............4-. 12 
Road No. of cars 
Chicago, Indianapolis & Louisville ... ate 
Chicago. Heights Terminal Transfer .. 251 


70-ton mill type gondola 
50-ton fixed-end gondola 
70-ton covered hopper 

151 70-ton gondola .......... 


Builder 


Stakes ead Greenville Steel Car 
. Pullman-Standard 


Type of car 


. General American 
. Pressed Steel 


Delaware, Lackawanna & Western ... 5002 50-tonbox .............--....-American Car & Fdry. 
Illinois Terminal ............0.+0-- TOO? ‘Saton hex: ssc acslsazaseae cit American Car & Fdry. 
Lehigh; Valiy irdan Enea 500 55-ton hopper ........ AET solitaire Bethlehem Steel 
Seaboard Air Line ...........-++5+5 SOOS SOR DOK: oonan ai Pressed Steel 
300%. 70-tonhopper ................ Bethlehem Steel 
Shell Chemical Corp. ...........--- 36 8,000-gal. aluminum tank ...... American Car & Fdry. 
FrEIGHT-Car INQUIRIES 
Road No. of cars Type of car Builder 


Chesapeake & Ohio ...........00055 


Chicago, Burlington & Quincy 
Columbia Steel Co. ........-. 


Erie 50-ton hopper sorsi iaiia 
50-ton box PAO PN 
70-ton covered hopper _ .......... 

Pennsylvania ..........+00eee0 50-ton box, Type X41B ......... 
50-ton box, Type X41C ......... 

Seaboard Air Line ..........-...5-- Gondola oni osiasow Ure Kaew Soe 

Wheeling & Lake Erie ...........-- 70-ton: bopper -ccs a ecere eis see ove 
Covered hopper .......0.-0--e05 


1 Delivery scheduled for second quarter of 1948. 
scheduled to begin during first quarter of 1948. 


2 Delivery | 
3 Deliveries scheduled for early in 1948. 
4 To be of all-welded construction. 


NorTE: 


50-ton gondola 
70-ton covered hopper 
30-ton caboose 

70-ton tank sce 
70-ton gondola . 


St. Louis-San Francisco.—The board of, directors of the St. L.-S. F. has authorized the 
urchase of an additional $10,393,686 in new equipment. 
reight and switching locomotives, 1,300 freight cars and other o 
total expenditures in its present improvement program to more t 


The road will buy 19 Diesel-electric road 
rating facilities, bringing the Frisco’s 
n $17,000,000. 


na 
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been prepared for design engineers, foun- 
drymen, and users of castings. It contains 
tabular data on physical and mechanical 
properties of various sand and permanent 


K. W. Battery Company.—B. E. Wurt- 
mann, vice-president of the Manheim 
Manufacturing & Belting Co., has been 
appointed manufacturer's agent for eastern 
railroads by the K. W. Battery Company, 
Chicago, to handle railway sales of car- 
lighting and air-conditioning batteries. Mr. 
Wurtmann will continue to handle Man- 
heim Manufacturing & Belting products as 
heretofore. 

+ 

Twin Disc CLurcu Company.—Roger 
G. DeLong and W. B. Gibson have been ap- 
pointed, respectively, manager and sales 
manager of the hydraulics division of the 
Twin Disc Clutch Company, and Wade A. 
Eskrgidge has been appointed assistant dis- 
trict manager in the mid-continent territory 
to take charge of operations in the Tulsa, 
Okla., office. H. A. Davis, formerly mana- 
ger at Tulsa, has been transferred to Dallas, 
Tex. 

+ 

E. I. pu Pont pe Nemours & Co.—Gran- 
ville M. Fisher has been appointed railway 
finishes salesman in the New England and 
New York area for the finishes division of 
E. I. du Pont de Nemours & Co., with head- 
quarters in New York, to succeed the late 
Roy A. Phelps. 

+ 

INTERCHEMICAL CORPORATION. — Charles 
F. Kahnhauser has been appointed sales 
manager of metal decorating products for 
the finishes division of the Interchemical 
Corporation, with headquarters in the Phila- 
delphia, Pa., district office. Mr. Kahnhauser 


mold Aluminum alloys most commonly 
used; general metallurgy of Aluminum 
alloys ; properties of specific alloys; foundry 
practice; and heat treatment, and is illus- 


Supply Trade Notes 


was formerly a varnish salesman for the 
Ault & Wiborg Co., Cincinnati, Ohio, now 
a part of Interchemical. He has been 
in the Philadelphia office of the parent 
company since 1942. 


Simmons-BoarpMAN PusLisHING Cor- 
PORATION.—C. W. Merriken, Jr., sales rep- 
resentative of the Simmons-Boardman Pub- 
lishing Corporation at Chicago, has been ap- 


C. W. Merriken, Jr. 


pointed sales manager, railway publications, 
Eastern district, with headquarters at New 
York. Mr. Merriken was born at Balti- 
more, Md., on August 12, 1907, and re- 
ceived his higher education at the Univer- 


* * * 


RR < 
aly Sor 


Pir 


trated with photographs, charts, line draw- 
ings, and phtotomicrographs. The book 
will be mailed, free, to applicants on Com- 
pany letter-heads. 


sity of Illinois. He entered railway service 
in 1930 as a chainman on the Chicago & 
North Western, and one year later he 
went with the Chicago, Milwaukee, St. 
Paul & Pacific as a rodman at Chicago. 
From 1932 to 1935 he was associated with 
the sales department of the Pure Asphalt 
Company at Chicago, and in the latter year 
he returned to the North Western as a 
rodman on the Galena division. In March, 
1938, Mr. Merriken went with the Belt 
Railway of Chicago as a rodman, and in 
October of the same year he resigned to 
become an associate editor of the Railway 
Engineering and Maintenance Cyclopedia. 
On March 4, 1940, he was appointed sales 
representative of Simmons-Boardman at 
Chicago. 


+ 


AMERICAN STEEL & WirE Co.—C. F. 
IViley has been promoted to assistant man- 
ager of the district sales office of the Amer- 
ican Steel & Wire Co., a subsidiary of the 
United States Steel Corporation, with head- 
quarters at Chicago. 


+ 


Rarttway RADIO-TELEPHONE, INc., has 
appointed the O. K. Company, of which 
Tom R. King is president and Kgrl V. 
Graff is vice president, as its sales repre- 
sentatives in Chicago, and J. M. Welles 
as its sales representative in Los Angeles, 
Calif. Offices of the O. K. Company are 
located at 513 Railway Exchange Building, 
Chicago, and of Mr. Welles at 112 West 
Ninth street, Los Angeles. 


No. 5658, one of the 13 mountain-type locomotives recently bought by the Baltimore & Ohio from the Boston & Maine. 


With 67,000 Ib. 


tractive force, 73-in. drivers and a tender capacity of 21 tons of coal and 20,000 gal. of water, these locomotives are now in high-speed | 
freight service on the B. & O. between Chicago and Newcastle, Pa. 
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AIRETOO!. MANUFACTURING COMPANY.— 
The Huron Manufacturing Company, 3240 
East Woodbridge street, Detroit 7, Mich., 
has been appointed national railway sales 
representative for the Airetool Manufac- 
turing Company, Springfield, Ohio. 


Thor Thornson has been appointed gen- 
eral sales manager in charge of sales, adver- 
tising and promotion for the Airetool 
Manufacturing Company. Mr. Thornson 


will head a staff of representatives serving 
A 


Thor Thornson 


the refinery, marine, power and locomotive 
repair industries. As a refinery engineer, 
he has spent 15 years in oil refineries in 
Michigan and Canada. 
+ 
Farrsanxs, Morse & Co.—James G. 
Graham has been appointed sales manager 
of the railroad division of Fairbanks, Morse 
& Co. Mr. Graham will continue to main- 
tain his headquarters at the main office 
in Chicago, where he has served as district 
manager of the railroad division since join- 
ing the company a = and a half ago. 


AMERICAN Car & Founpry Co.—Henry 
V. Bootes, formerly sales agent for the 
American Car & Foundry Co., has been 
appointed district sales manager, New York 
sales district, with headquarters as before 


Henry V. Bootes 


in New York. Before joining American 
Car & Foundry, Mr. Bootes was district 
manager of the Ohio Injector Company. 
During world war II he served as a major 
in the United States Marine Corps. 
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Meta, & Tuermit Corr.—O. L. How- 
land has been appointed sales manager of 
the welding division of the Metal & Thermit 
Corp., with headquarters in Chicago. 


O. L. Howland 


William L. Cuntz has been appointed 
assistant sales manager of the welding 
division, with headquarters at Pittsburgh, 
Pa. 

O. L. Howland is a graduate of the 
University of Wisconsin. After gradua- 
tion he began his business career with a 
surveying party of the Phelps-Dodge Cor- 
poration in Mexico. During World War I 
he served in the merchant marine, immedi- 
ately after which he became associated with 
the Central Steel & Wire Co. of Chicago, 
as a welding specialist. In 1924 he became 
district manager of the Lincoln Electric 
Company in Indianapolis, Ind., and two 
years later returned to Central Steel & Wire 
From 1927 to 1931 he was general manager 
of the Koro Corporation. In 1932, he was 
appointed eastern manager for the Hollup 
Corporation and, in 1936, sales manager 
at the Chicago office. Mr. Howland headed 
the War Production Board’s welding divi- 
sion in Washington. during the war. 

+ 


WESTINGHOUSE AIR BRAKE COMPANY.— 
T. H. Bickerstaff has been appointed rep- 
resentative of the Westinghouse Air Brake 
Company, with headquarters in Chicago. 
The company also has announced that 
D. G. Blaine, engineer, and W. K. Fry, 
mechanical experts, have been transferred 


. Bickerstaff 


from the home office at Wilmerding, Pa., to 
Chicago, and W. V. Steele and H. W. 
Wiss have been assigned to the New York 
office, where they will work in engineering 
capacities. ; 

T. H. Bickerstaff, íormerly a locomotive 
engineer on the Atchison, Topeka & Santa 
Fe, joined Westinghouse Air Brake in 
April, 1946, and in July of that year went 
to the Chicago office as mechanical expert. 

+ 


Pyre Nationa Company.—Carl Geis 
and T. E. McDowell have been elected vice- 
presidents of the Pyle-National Company, 
Chicago, the former in charge of sales and 
the latter in charge of engineering. 

Carl Geis, who has been eastern sales 
manager with headquarters in New York 


Carl Geis 


City since 1937, started with the Pyle- 
National Co., as a clerk in 1914. After a 
period of service in the U. S. Army Air 
Corps, Mr. Geis worked out of the Chicago 
office as a service engineer from 1919 to 
1923. He was then transferred east and 
in 1928 established an office in Boston, 
Mass., as district sales manager for New 


T. E. McDowell 


England. In June 1935, he returned to New 
York as district sales manager. 

T. E. McDowell has been chief engineer 
in charge of product design since 1936. 
After graduating from the Illinois Institute 
of Technology he served a brief period with 
the Illinois Bell Telephone Company, then 
joined the Pyle-National Co., in 1935, as 
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an electrical engineer. Mr. McDowell is 
a member of the Illuminating Engineering 
Society. 
+ 

LıMma-HAMILTON CORPORATION. — Combi- 
nation of the activities of the Lima Loco- 
motive Works, Inc., Lima, Ohio, and the 
General Machinery Corporation, Hamilton, 
Ohio, into one company known as the 
Lima-Hamilton Corporation, was approved 
by stockholders of each company at meet- 
ings held on October 1. The action, which 
followed the plan of reorganization author- 
ized by the respective boards of directors 
in August, brings together two of the 
country’s oldest manufacturing concerns in 
the heavy equipment field for the manu- 
facture of Lima-Hamilton Diesel locomo- 
tives and continued production of steam 
locomotives, as well as a comprehénsive 
line of heavy railroad and industrial equip- 
ment. The top executive organization of 
Lima-Hamilton includes Samuel G. Allen 


S. G. Allen 


as chairman of the board; George A. 
Rentschler, chairman of the executive com- 
mittee, and John E. Dixon, president. Mr. 
Allen and Mr. Rentschler were board chair- 
men, respectively, of the Lima Locomotive 
Works and the General Machinery Cor- 
poration, while Mr. Dixon was president 
of Lima. 

Established in 1869, the Lima Loco- 
motive Works has long been a producer 
of steam locomotives and, since 1928 when 
it installed a shovel and crane division, 
has become an extensive manufacturer of 
power shovels, cranes, draglines, and re- 
lated equipment. During the war it pro- 
duced combat tanks for the U. S. Army. 

With origins dating back to 1845, the 
General Machinery Corporation is well 
known as builder of Hamilton Diesel en- 
gines. General Machinery’s development 
work for the past four years with a free- 
piston gas generator turbine promises future 
application in locomotives, ships, and sta- 
tionary power plants. 

Facilities of the two companies are lo- 
cated within 100 miles of each other and 
the unification is expected not only to com- 
plement manufacturing lines, but also to 
effect economies in operation. 

In addition to the manufacture of Diesel 
and steam locomotives, considerable diversi- 
fication of Lima-Hamilton’s products is 
afforded through General Machinery’s Niles 
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line of heavy and medium machine tools 
for raiiroad and industrial use, its Hamilton 
line of presses for the automotive industry, 
and its experience in the manufacture of 
special machinery, such as plate-glass pol- 
ishing, sugar grinding and crushing ma- 
chinery, and its recently developed can- 
making machinery. During the war Gen- 
eral also produced more than 800 large 
steam reciprocating engines for use in 
Liberty ships. 

Formed in 1928, the General Machinery 
Corporation that year acquired the Niles 
Tool Works Company, producers of large 
railroad and machine tools and special- 
purpose machinery, to merge it with the 
Hooven, Owens, Rentschler Company, both 
of which date back to 1845. The latter firm, 
in addition to the production of stationary 
steam and gas engines, began Diesel-engine 
construction in 1924 when it built the first 
Hamilton Diesel. Five years after this 
merger, General Machinery, in 1931, ac- 
quired the Hamilton Press & Machinery 
Co., manufacturers of large presses for the 
automotive field, and the Putnam Machin- 
ery Company. Prior to the war the Gen- 
eral Machinery Ordnance Corporation, a 
subsidiary, was organized in 1940 at South 
Charleston, W. Va., for the production of 
naval ordnance, and, in 1942, substantial 
stock interest was acquired by the General 
Machinery Corporation in the Southeastern 
Shipbuilding Corporation at Savannah, Ga., 
where more than 100 Liberty ships and a 
number of AV1 cargo vessels were built 
during the war. - General Machinery also 
obtained major stock interest in another 
affiliate, the United Welding Company, 
Middletown, Ohio. 

Samuel G. Allen, chairman of the board 
of the new Lima-Hamilton Corporation, 
has been prominent in the railroad supply 
field since 1900. He is also board chairman 
of the American Arch Company, the Frank- 
lin Railway Supply Company, the Super- 
heater Company, and the G. M. Basford 
Company. He is chairman of the executive 
committee and a director of the Combustion 
Engineering Company, and a director of 


G. A. Rentschler 


the Lummus Company and the Locomotive 
Booster Company. 

George A. Rentschler, chairman of the 
Lima-Hamilton Corporation executive com- 
mittee, began his career in the machine 


industry with the Hooven, Owen, Rentsch- 
ler Company. In 1929 he became president 
of the General Machinery Corporation and, 
later, chairman. He is a director of the 
Philip Carey Manufacturing Company, the 
Motor Wheel Corporation, the Barber As- 
phalt Corporation, the Charleston Ship- 
building & Drydock Co., and the Cincinnati 
Gas & Elec. Co. 

John E. Dixon, president of the Lima- 
Hamilton Corporation, entered the loco- 
motive field in 1900 with the Brooks Loco- 
motive Works which was absorbed a year 
later by the American Locomotive Com. 


J. E. Dixon 


pany. He was moved from the Brooks 
plant to the sales department in the New 
York office of the American Locomotive 
Company in 1904, becoming assistant sales 
manager. In 1916 he was elected vice- 
president of the Lima Locomotive Works, 
of which he beame president in 1939. Mr. 
Dixon is also a director of the Franklin 
Railway Supply Company, the Combustion 
Engineering Company, and the Superheater 
Company. 
+ 


BAKER-RAULANG Company.—J. G. Green, 
for the past five years assistant general 
manager of the Philco storage battery 
division of the Philco Corporation, has 
been appointed mid-western representative 
for the Baker industrial truck division of 
the Baker-Raulang Company. Mr. Green's 
headquarters will be at 407 South Dearborn 
street, Chicago. 

+ 


AMERICAN BRAKE SHOE CoMPANY.— 
Selby F. Greer, formerly assistant general 
sales manager, has been appointed general 
sales manager for the Kellogg division oi 
the American Brake Shoe Company to 
succeed H. O. Holland, a vice-president, 
who will assume new duties. 

Charles S. Sliter, formerly sales pro- 
motion manager for the American Brake 
Shoe Company, has been appointed as- 
sistant general sales manager of the Kellogg 
division, with headquarters in Rochester. 
N. Y. 

+ 


Reynotps Metats Company.—Harry E 
Weiler has been appointed manager of the 
Louisville, Ky., district sales office of the 
Reynolds Metals Company, serving all of 


Rallway Mechanica! Engineer 
OCTOBE 


w 


A 
i oday’s Chilled Car Wheel has come a long, long way since the 
days of Stephenson’s “Rocket” and the Stourbridge “Lion.” And 
we at AMCCW are proud to have a part in promoting a steady 
advance in wheel quality as evidenced by today’s “Tough Guy.” 

We do this by tightening up our code of manufacturing practices. 
We do it by a never ending search for new ways to make sure that 
all AMCCW members can say “every wheel shipped is as good as 
the best.” 

And, to put our aims into effect, we maintain a staff of resident 
inspectors, general inspectors, supervisors and technically-trained 


metallurgical personnel. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 

, American Car & Foundry Co. e Canadian Car & Foundry Co. ° Griffin Wheel Co. 

Marshall Car Wheel & Foundry Co. * Maryland Car Wheel Co. * New York Car Wheel Co, 


Pullman-Standard Car Mfg. Co. * Southern Wheel (American Brake Shoe Co.) 
5027 


New Literature 


BOOKLETS ° CATALOGS ° BULLETINS 


Bring Your Library | 
Up-To-Date With This 
Convenient Service 


PROTECTIVE MATERIALS | 
FOR BOILERS 


T FUEL OIL TREATMENT - Illustrated 4-page 
bulletin discussing Petroflo, liquid fuel oil 
treatment, which cleans fuel system from 
storage tank to burner tip and makes 
manual tank cleaning unnecessary. Dis- 
cusses industrial applications. XZIT Sales 
Company. 


2 REFRACTORY COATING - Bulletin pro- 
vides general information about Brickseal 
Refractory Coating, a combination of high- 
fusion clays and metal oxides mixed in oil 
which forms a highly glazed protective 
coating for refractory brick of all kinds. 
Shows uses, grades and results. Brickseal 
Refractory Co. 


3 METAL PROTECTION - Fact-filled 4-page 
brochure explaining use of Serviron Metal 
Protector, a grease-like semi-plastic mate- 
rial which can be brushed or sprayed on 
metals for protection from weather, brines 
and alkalies. Especially suited to protecting 
and lubricating railroad switches, signals, 
and track parts. Serviron Metal Protector 
Company. 


4 SOOT REMOVER - Attractively prepared 
bulletin contains considerable data on the 
use of XZIT Firescale & Soot Remover in 
industrial and marine fields. Shows stack 
temperature comparisons before and after 
using product. Offers five ways of reducing 
boiler operating costs. XZIT Sales Co. 


5 REFRACTORY COATING - Bulletin gives 
information about the use of Vango Re- 
fractory Coating in crucibles, pouring 
ladles, forging and heat-treating furnaces. 
Discusses application, uses and effectiveness 
for all types of firebrick, cast or plastic 
refractories. Vango Refractory Company. 
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Kentucky except Kenton and Campbell 
counties. The office also covers southern 
Indiana. Mr. Weiler is a graduate of the 
Georgia School of Technology with a B.S. 
degree in engineering. He did graduate 


Harry E. Weiler 


work at Northwestern University and the 
Illinois Institute of Technology and later 
worked successively for the Tennessee East- 
man Corporation, the Enterprise Wheel and 
Car Corp., and the Revere Copper & Brass 
Co. Mr. Weiler joined Reynolds Metals as 
assistant to the general product manager at 
Louisville and later became product man- 
ager of the extrusion and tubing division. 


PHILADELPHIA STEEL & Wire Corp—T» 
Philadelphia Steel & Wire Corp. has z; 
pointed L. P. Brassy, 55 New Montgome: 
street, San Francisco, Calif., as its age: 
covering the western territory. 

+ 


UNITED STATES STEEL SuppLY Compixy 
—Edgar J. Reichenbach has been appoint=: 
manager, specialties and machinery divisi 
of the general sales department of tz 
United States Steel Supply Company ʻi 
subsidiary of the United States Steel Cx- 
poration), with headquarters at Chics 
Since 1937 he has served as salesman in +: 
Chicago district sales department. 

+ 


WEATHERHEAD COMPANY. — William i 
Hauck has been appointed eastern distn= | 
sales manager of the Weatherhead Cic- | 
pany, with headquarters in New York. X: 
Hauck was formerly district sales maner 
for the Scaife Company. 

+ 


AMERICAN LOCOMOTIVE Company.—! 
headquarters offices of the Alco Prodis 
division of the American Locomotive Co: 
pany have been transferred from Ne 
York to Dunkirk, N. Y. Hugh M. Cr 
rough, director of the division, will dire 
all sales, engineering and manufacturi 
from the Alco plant in Dunkirk. 


+ 


BERNARD WELDING EQUIPMENT Ü 
PANY.—Arthur A. Bernard, who has work 
on the development and practical appli 
tion of welding processes, equipment ar 


BAKING TIME 40% 


WARM-UP TIME 57% 
for DIESEL - ELECTRIC 


MAINTENANCE 


Baking time for large diesel generators 
and diesel-electric motors was reduced 
40 to 50% at Great Northern shops, 
St. Paul, when this modern DESPATCH 
gas fired, convection heat oven was 
installed. Warm-up time was cut 57% 
over previous steam-heated oven. 

Two giant 3-ton 36"x38" armatures 
or motors bake thoroughly in 12 instead 
of 20 or more hours. Six smaller 1-ton 
18"x36” armatures bake in 8 hours 
instead of 16. These heavy components 
are dried after cleaning, or baked after 
vacuum impregnation, dipping or 
spraying with varnish. Loads are con- 
veniently handled with traveling crane 
and rail-mounted dolly. 


WRITE TODAY for information 


DESPATCH OVEN COMPANY 
Minneapolis Office: 619 S. E. 8th St. 
Chicago Office: 221 N. LaSalle St. 
Offices in All Principal Cities 
i A 


DESPAT@! 
Coil & Armoire 
RS OVEN 


Other Advantages 


@ Increases baking capacity. 

@ Operates economically. 

@ Requires less attention. 

@ Saves time and manpower. 

@ Rugged, safe and dependable. | 
@ Bakes uniformly up to 500 F. 

© Controls temperature automatically. 


DESPATCH 


OVEN COMPANY 
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— fo the modern iron horse 


Modern steam locomotives are more efficient 
to operate than older power because they 
have the capacity to keep heavy loads roll- 
ing ... at high speeds. Yet locomotives 
are often seen lying idle in the yards... 
because schedules have not been streamlined 
to keep pace with the improvements in 
the modern steam locomotive. 


The true savings of Modern Power can- 
not be realized until maximum utilization 
has been achieved. To get maximum re- 
turns from the dollars invested in your 
modern steam locomotives calls for a study 
of their availability . . . and a streamlined 
scheduling program that is based on utiliz- 
ing them as much as possible. 


LIMA 


LIMA LOCOMOTIVE WORKS Qn INCORPORATED, LIMA, OHIO 
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Every standard air brake 
part shipped by Brake Equipment 
& Supply Company is, thanks to precision 
workmanship and rigid inspection, a perfect 
duplicate of the original part. 

Precision is a hobby with us, uncompromising inspection 
a habit. The result is flawless uniformity—your assurance of 
perfect interchangeability. BE&S parts are fully guaranteed 
as to material, workmanship, and quality. Deliveries, both 
current and future, are prompt and 
dependable. Phone the nearest PORTER SONM- 


_ district office for a BE&S representative. N better Burtt 7 
Equipment 


Established 1866 


Pittsburgh 22, Pennsylvania 


7001 W. 66th Place, Chicago 38, Ill. 
District Offices in Principal Cities 
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accessories for many manufacturers, has 


| opened his own development laboratory and 


| manufacturing plant, the Bernard Welding 


Equipment Company, at 741-43 East Sev- 
enty-first street, Chicago. 
+ 


SUPERHEATER Company.—I. F. Sharp 
has been appointed district representative 
in charge of sales and service for the 
Superheater Company, with headquarters 
at Chicago. 

+ 

RAYBESTOS-MANHATTAN, INc.—David E. 
Gow, formerly branch manager of the 
Cleveland, Ohio, office of the Asbestos 
Textile & Packing division of Raybestos- 
Manhattan, Inc., has been appointed pack- 
ing sales manager, with headquarters in 
Manheim, Pa., to succeed Jack E. Cole, 
who has been appointed Chicago branch 
manager of the equipment sales division. 


+ 


AUTOMATIC ELECTRIC SALES CORPORATION. 
—Howard N. Inwood, member of the 


| equipment engineering staff of the Auto- 


matic Electric Company, has been appointed 
manager of railroad sales of the Auto- 
matic Electric Sales Corporation, with 


| headquarters in Chicago. This appointment 


is coincident with the company’s plans for 
expansion of activity in the railroad field, 
which include the setting up of special 
facilities for the manufacture of railroad 
communication apparatus. In his new ca- 


| pacity, Mr. Inwood will assume charge of 


all promotional activities relating to the 
communication and signal departments of 
railroad organizations. 

H. Inwood was born on June 5, 1910, 
at Elkhart, Ind., and attended Crane Col- 
lege, in Chicago, from 1928 to 1930, and 


H. N. Inwood 


the University of Illinois, of which he is 
a graduate electrical engineer, from 1930 
to 1933. He entered the services of the 
Automatic Electric Sales Corporation, as 
a sales engineer in 1933, remaining with 
that company until 1934. In 1935 he was 
employed as a mechanical and electrical 
engineer in the signal department of the 
New York Central, and from 1936 to 1937 
he was a sales and design engineer with 
the Ryerson Steel Company in Chicago. 
In 1937 Mr. Inwood became a mechanical 
and electrical engineer in the signal de- 
partment of the Michigan Central, and 
from 1938 until 1939, he was a mechanical 
and electrical engineer on quality standards 
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Roller-Bearing 


JOURNAL BOXES 


for Railroads 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 
announces the establishment of a department for 
the manufacture of Journal Bexes for any make 
of roller bearings used on railroads. We invite 
your inquiries. 


Franklin Journal Boxes are made to meet A.A.R. 
requirements and in strict accordance with the tol- 
erances established by all bearing manufacturers. 

Franklin enjoys the unique position of being able 
to manufacture precision-machined Journal Boxes 
complete from raw material to the finished box 
entirely within one plant. ‘ 

Franklin Boxes are made of electric-furnace 
steel cast in our own foundry or from weldments 
fabricated in our modern weld shop, at the cus- 
tomer’s preference and as the design permits. 

Franklin’s modern machine-tool equipment plus 
trained personnel accustomed to close-tolerance 
work insure the high degree of precision required 
for Roller-Bearing Journal Boxes. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK ° CHICAGO e MONTREAL 


STEAM DISTRIBUTION SYSTEM ° BOOSTER ° RADIAL BUFFER * COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS ° CAR CONNECTION 
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BEATTY Hydraulic Ver- 
tical Bulldozer for heavy 
forming and pressing. 


BEATTY Single End Bar 
Shear available in capaci- 
ties up to 300 ton. 


BEATTY No. 14 Toggle 
Beam Punch for struc- 
tural steel fabrication. 


BEATTY 250-Ton Gap 
Type Press for forming, 
bending, flanging, press- 


S BEATTY 
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Ss S ABEER | 


Beatty engineers have designed 
and built such a wide range of 
heavy metal working machines 
that often, with only a minor 
change, one of these units can 
be adapted to solve a special 
problem. When this is done, 
you get what amounts to a spe- 
cial unit, the solution fo a spe- 
cial problem, for approximately 
the cost of a standard machine. 
Whenever you have a heavy 
metal working problem, it pays 
to come to BEATTY. There is 
usually a better way to handle 
any fabricating problem. Our 
engineers are well qualified to 
help you find that better way. 


ew XO DO w 


MACHIN E AND 
MFG. COMPANY 
HAMMOND, INDIANA 


with the Western Electric Company. Mr 
Inwood returned to the Automatic Electric 
Company in 1939 as an electrical design 
engineer. 
+ 
Correy Company.—Ralph A. Corley, Jr. 
and Robert N. Corley will carry on the 
business of their father, Ralph A. Corley, 
the late president of the Corley Company. 
+ 


ALEMITE Division, STEWART-W ARNE 
CoRPoRATION.—Gustave Tre ffeisen has been 
appointed sales manager of the Alemite 
distribution division of Stewart-Warner 
Corporation, succeeding Charles I. Krass, 
who has become Alemite distributor at 
Minneapolis, Minn. 

Ld 

Bowser, Inc.—John S. Dimon has been 
appointed special railway representative for 
the southeast division of Bowser, Inc., with 


John S. Dimon 


headquarters in Washington, D. C. Mr. 


Dimon was formerly industrial sales man- 
ager for the Pennsylvania Salt Company. 


Obituary 


SAFFORD KINKEAD CoLsy, vice-president 
in charge of research and advertising of 
the Aluminum ‘Company of America, died 


Safford Kinkead Colby 


on August 4, in Pittsburgh, Pa. Mr. Colby 
was born at Vallejo, Calif., in 1873. Tn 
1895 he joined the Pittsburgh Reduction 
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Performance Record of General Motors Passenger 
Locomotive Units on the Atlantic Coast Line. | 


500 1,494,042 1,589,245 17,173 94.0 
501 1,412,304 1,534,403 16,233 92.0 
502 1,353,747 1,385,004 17,813 97.7 
503 1,265,456 1,309,246 16,651 26.7 
i 504 1,296,429 1,353,725 17,058 95.8 
; 505 1,419,952 1,458,363 18,933 97.4 
! 506 1,304,550 1,330,638 17,394 98.0 
507 1,224,418 1,277,149 16,326 95.9 
508 1,386,820 1,480,233 18,491 93.7 
509 1,229,765 1,319,619 16,397 93.2 
510 1,223,933 1,270,271 16,540 96.4 
Í s11 1,287,291 1,366,515 17,396 94.2 
l 512 1,309,269 1,385,195 17,693 94.5 
| 513 1,220,818 1,355,514 16,498 90.1 
| 514 1,244,106 1,293,990 16,812 96.1 
| 515 1,177,420 1,240,425 16,129 94.9 
| 516 967,577 1,019,800 14,886 94.9 
| 517 972,543 1,065,087 14,962 91.3 
} 518 921,058 963,885 14,392 95.6 
519 944,252 1,003,214 14,988 94.1 
520 1,029,287 1,100,106 16,338 93.6 
521 874,127 923,166 13,875 94.7 
522 890,752 927,222 14,139 96.1 
523 885,720 974,902 14,059 90.9 
524 339,094 390,830 14,743 86.8 
525 369,155 385,215 16,050 95.8 
526 354,761 373,293 15,424 95.0 
527 359,640 386,096 15,637 93.1 
528 340,623 365,328 14,810 93.2 
529 331,217 335,667 16,561 98.7 
530 289,261 302,071 16,070 95.8 
531 297,005 311,254 16,500 95.4 
532 152,555 155,417 16,951 98.2 
f 533 145,861 151,771 16,207 96.1 
j 534 154,706 157,876 17,190 98.0 
535 151,568 154,838 16,841 97.9 
536 154,004 157,541 17,112 97.8 «| 
537 144,565 146,860 16,063 98.4 
750 1,288,474 1,334,293 17,180 96.6 
751 1,338,342 1,425,615 18,086 93.9 
752 1,136,605 1,268,302 15,360 89.6 
753 1,281,909 1,340,054 17,560 95.7 
754 1,084,631 1,116,541 16,687 97.1 
755 348,706 369,762 15,161 94.3 
756 386,481 387,433 16,804 99.8 
757 345,833 363,691 15,036 95.1 
j 758 342,196 353,700 14,878 96.7 
i 759 338,395 339,695 16,920 99.6 i 
| 760 311,227 321,986 15,561 96.7 i 
761 283,183 290,435 15,732 97.5 
i 762 294,841 306,441 16,380 96.2 
| 763 299,746 307,036 16,653 97.6 
764 264,827 278,464 14,713 95.1 


41,265,047 43,504,422 16,382 (Av.) 94.9 (Av.) 
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Newsworthy Items for Those Concerned with 
Industrial Cleaning and Reloted Problems. 


October, 1947 


If You Use Steam Guns, 
Magnus 94K Is Your Best Bet! 


Wherever You Burn Heavy 
Fuel Oil, Sludge Is a 
Needless Trouble 


Clogged screens, erratic valves, carbon- 
ized nozzles and all the other troubles that 
come from accumulations of sludge in the 
storage system can be completely eliminated 
by Magnus Clerex. Even when your oil 
lines look worse than the example shown 
below, one pint of Clerex to each 400 gal- 
lons of oil in the storage tank will disperse 
existing sludge in  burnable condition 
throughout the body of the oil. And when 
the tank is clear, you can keep sludge from 
forming by using one pint of Clerex to 
each 1000 gallons of fresh oil pumped 
into the tank. 


* 
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EQUIPMENT eœ 


Magnus 94K is the most effective cleaner 
now available for steam guns. First—it’s a 
cencentrated liquid, easy to make up in 
solution for the steam gun system without 
any danger of getting clogging lumps of 
undissolved chemicals into ‘the coils or 
nozzles. Second—94K does not tend to form 
clogging deposits in the system. Third—it 
is a scientifically balanced, powerful alka- 
line cleaner which does not harm surfaces 
being cleaned and which has no unpleasant 
fumes or odors. 

Magnus 94K will give completely satisfac- 
tory service when used in any make of 
steam- or vapor cleaning machine, such as 
the Hy-Pressure Jenny, Kerrick Kleaner, 
Circo Cyclone, Ofeldt, Eclipse, Star, etc. 

If you are looking for fast “cutting ac- 
tion” from your steam guns, plus materially 
improved working conditions, give 94K a 


NEW CLEANING IDEAS 


For Further Details Write Magnus 
For Most Effective and Speedy Cleaning 


of Diesel Parts—the combination of Magnus 
755, emulsion solvent carbon remover, and 
the Magnus Aja-Dip Cleaning Machine can- 
not be equalled. Where hand methods and 
ordinary solvent could produce eight heads 
in 30 hours, the Magnus method delivers 
eight heads in four hours, better cleaned 
without “elbow grease.” No. 121 
e 
For that Routine Job of Cleaning Air 
Filters—the fasi way and the sure way is to 
use Magnusol. You mix one part of this con- 
centrated cleaner with eight parts kerosene 
or safety solvent and soak the filters in this 
solution. Then drain and flush clean with 
water or with a steam gun. No. 122 
e 
Good Medicine for Your Shop Tractors — 
are the Magnus Cleaners and Cleaning 
Methods outlined in the special Magnus 
Cleaning Manual on automotive equipment. 
Ask for a copy of the "Truck and Bus Cleaning 
Manual.” e No. 123 


You Can Use a Sure-Fire Penetrating Oil 
in a great many places in your shops. Magnus 
Metattin (in wide use in the automotive field 
for the control of sludge in lube oil) has 
demonstrated exceptional! abilities as a pene- 
trating oil. A mighty effective cure for sticking 
valves, too. No. 12 


thorough trial. Magnus Chemical Co., 77 


South Ave., Garwood, N. J. In Canada— 


Magnus Chemicals, Ltd., 4040 Rue Masson, 
Montreal 36, Que. 


METHODS 


Company (which became the Aluminum 
Company of America in 1907) as assistant 
manager of its New York office, and later 
was appointed manager. In 1905 he was 
placed in charge of the company’s Pacific 
coast representatives and in 1913 returned 
to the east, where two years later he 
became assistant general sales manager, 
with headquarters in New York. He was 
elected president of the American Mag- 
nesium Corporation in 1920 and president 
of the American Body Company in 1925. 
The latter was a manufacturing subsidiary 
of the Aluminum Company at Buffalo, 
N. Y. In 1928, Mr. Colby was placed in 
charge of the sales promotion and advertis- 
ing divisions at Pittsburgh. He became a 
vice-president of the Aluminum Company 
in 1931 and, in 1937, the supervision of the 
aluminum research laboratories was added 
to his duties. 
+ 

Howarp J. Snowden, a member of the 
sales staff of the Baldwin Locomotive 
Works, died on August 22. 


Personal Mention 


General 


Arvin R. Rutter, superintendent of mo- 
tive power of the Chicago, Rock Island & 
Pacific, with headquarters at Chicago, has 
retired. Mr. Ruiter was born on June 26, 
1880, at Dumont, Iowa, and attended school 
in Marshalltown, Iowa. He entered rail- 
road service in 1897 with the Iowa Central 
as a machinist apprentice. In 1901 he 
became ‘machinist on the Chicago Great 
Western at Oelwein, Iowa; in 1903 a 
machinist on the Illinois Central at Water- 
loo, Iowa, and later machinist and engine- 
house foreman on the Chicago, Milwaukee, 
St. Paul & Pacific, at Dubuque, Iowa, and 
Perry, respectively. He entered the employ 
of the Rock Island in 1905, and subsequently 
served as enginehouse foreman, general 
foreman and master mechanic. He was 
master mechanic at various points on the 
railroad for 21 years; in 1938 was appointed 
assistant to chief operating officer, and on 
July 1, 1940, superintendent of motive 
power. 


E. K. Bross, supervisor of Diesel main- 
tenance and operation of the Boston & 
Maine, with headquarters at Boston, Mass.. 
has been appointed mechanical engineer o! 
the B. & M., the Main Central and the 
Portland Terminal, reporting to the gen- 
eral manager. The position of supervisor 
of Diesel maintenance and operation has 
been abolished. 


M. R. Wison, master mechanic of the 
Chicago, Rock Island & Pacific, at Chicago. 
has been appointed superintendent of motive 
power, with headquarters at Chicago. Mr 
Wilson was born at St. Joseph, Mo., 0 
June 17, 1898. He entered railroad service 
in 1914 as a machinist apprentice in the 
employ of the Wabash at Decatur, Ill 
From 1918 to 1922 he was a machinist 
with the Missouri-Kansas-Texas, the St 
Louis-San Francisco, and the New York 
Central. After a short period as master 
mechanic for a lumber company, Mr. Wil- 
son entered the service of the Rock Island 
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but the Brakes tor (tare HERE 


There are many new trains in the planning stage, 
and a lot of searching for new appeals and advan- 
tages that will add to safety and luxury, and win 


and hold passenger patronage. 


One essential with years of planning behind it—* 


the “HSC” Electro-pneumatic Brake 
—provides a solid base on which 
passenger appeal can be built. It is 
completely modern, provides the 
instant, positive response that safe- 


guards passenger comfort and safety, 


The Train may þe 


still on the Drawing Board 


> 
and has proved its superior qàalities in years of 
Ld 
service on the nation’s most famous trains. 


If you have any new passenger trains in mind, 


equip them with this modern combination: 


e 
° 


a 


>a, 


A Decelostat .. 


HSC Air Brakes ite 


. for braking flexibility to 
match modern train speeds, and 
Speed 
. for regulating 
AP 
. for wheel slip detec- 


unequalled smooth action. 
Governor Control . . 


brake forces to wheel speeds. 


ion to keep the wheels rolling. 


Westing ies Ait Brake Co. 
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ARCH TUBES - - 
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h Tube Cleaner 
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in 1924, and served until 1929 as assistant 
foreman, erecting foreman, and enginehouse 
foreman, at Cedar Rapids, Iowa. From 
1929 to 1942 he was enginehouse foreman 
and general foreman at various points on 
the Rock Island. In 1942 he was appointed 
master mechanic at Chicago. 


WALTER BOHNSTENGEL, engineer of tests 
of the Atchison, Topeka & Santa Fe at 
Topeka, Kan., has retired after 36 years 
of service. 


G. W. Birk, superintendent of equipment 
of the Big Four district of the New York 
Central System, at Indianapolis, Ind., has 
been appointed assistant general manager of 
the Big Four district with headquarters 
at Indianapolis, Ind. Mr. Birk was born 
at Indianapolis on April 19, 1900. He isa 
graduate of Purdue University (1925) with 
the degree of B. S. in mechanical engineer- 
ing. He entered the service of the Cleve- 
land, Cincinnati, Chicago & St. Louis (part 
of the N. Y. C. System) in 1918, and 
served as apprentice, special apprentice, and 
special engineer at Indianapolis until 1930, 
when he became assistant air-brake super- 
visor. On February 16, 1936, he was ap- 
pointed special inspector; on October 1, 
1937, lubrication inspector; supervisor of 


G. W. Birk 


locomotive and fuel performance at Buffalo, 
N. Y., on August 1, 1940; assistant to the 
general superintendent of motive power and 
rolling stock at New York on February 1, 
1941; superintendent of locomotive shops 
at Beech Grove, Ind., on July 16, 1941; 
assistant to the general superintendent of 
motive power and rolling stock at New 
York on July 1, 1942; assistant superin- 
tendent of equipment at Indianapolis on 
February 1, 1944, and superintendent of 
equipment on January 1, 1946. 


P. C. Dunn, assistant supervisor of 
Diesel maintenance and operation of the 
Boston & Maine, has been appointed as- 
sistant general superintendent motive power 
of the Boston & Maine, the Maine Central, 
and the Portland Terminal, with head- 
quarters at Boston. Mr. Dunn, who will 
report to the general superintendent motive 
power, will have complete jurisdiction over 
all Diesel motive power. The position of 
assistant supervisor of Diesel maintenance 
and operation has been abolished. Mr. Dunn 
was born on April 26, 1910, at Boston. He 
received his A.B. degree from Dartmouth 
College in 1932 and his M.S. from the 
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RAILWAY TYPE PROPELLER SHAFT 
HYPOID GEAR UNIT: 


43 YEARS OF 


picer 


SERVICE 


| ADVANTAGES OF 
| WING REVOLVING 


UNIT HEATERS 


| 1. Makes workers feel 


comfortable, live and 
invigorated — more 
productive. 


Reaches over and 
around obstructions 
and into out-of-the- 
way corners. 


. Moving discharge 
heats up plant quickly 
on cold mornings. 


. Reduces absenteeism 


due to colds resulting 
from drafts, chills or 
overheating. 


- Is an excellent cooling 
system in summer with 


steam off and fans on. 


Wing 


insure complete 


HEAT COVERAGE 


OT just another unit heater, 

the WING REVOLVING 
HEATER is unique in that it does 
what no other heater can do—its 
slowly revolving outlets gently dis- 
tribute the heat continuously in a 
constantly changing direction. It 
reaches over, around and under 
obstructions and into out of the 
way corners. WING REVOLVING 
HEATERS are in many of the 
country's leading railroad shops. 


L.J. Wing Mf.Co. 


52 SEVENTH AV&., NEW YORK 11 


FACTORIES : 


NEWARK, N. J. MONTREAL, CAN. 


OPERATING EASE. 


WITH 


COFFING 


SAFETY-PULL HOISTS 


Pulling Locomotive Piston 


Check these features that give 
longer hoist life, greater ease of operation — 


®@ Hooks of drop forged heat 
treated steel 


@ Reversible handle permits 
Operation in any position 


@ Safety Load” handle— 
bends before other parts 
will break 


@ Each model pre-tested to 
100% overload 


@Coffing exclusive dual 
ratchet and pawl assembly 
for maximum safety 


@ Nine models in capacities 
from 3⁄4 to 15 tons 


Write for Bulletin RL-3 


4 COFFING HOIST CO. 


DANVILLE + ILLINOIS 
RATCHET LEVER HOISTS » LOAD BINDERS » SPUR GEAR HOISTS + ELECTRIC HOISTS + DIFFERENTIAL HOISTS TROLLEYS 
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Sturdy, simple pawl 
construction insures 
safe,easy operation. 


Massachusetts Institute of Technology in 
1941. He entered the service of the Bosto 
& Maine in January, 1935, as a special 
apprentice after spending summer season 
from 1930 to 1935 with the Mt. Washing- 
ton cog railway as fireman, engineman, 
mechanic and finally as assistant to presi- 
dent in charge of operations. On comple- 


4 
"| 
=| 


Paul C. Dunn 


tion of his apprenticeship in 1939, Mr. Dum 
became traveling mechanical inspector át 
Boston. From June, 1940, to June, 1%, 
while on a leave of absence he studied 
business and engineering administration at 
Massachusetts Institute of Technology o 
an Alfred* P. Sloan fellowship. In July, 
1941, he was appointed enginehouse fore- 
man at Dover, N. H.; in February, 1%2. 
he became general foreman at East Deer- 
field, Mass.; and in December, 1% 
manager of the suggestion system, wit 
headquarters at Boston. In March, 1944. 
he entered the United States „Army zs 
captain in the 752nd Railway rating 
Battalion, serving in France, Belgium. 
Holland and Germany, leaving the Army 
in January, 1946, as battalion commander 
of the 764th Railway Shop Battalion, with 
the rank of major. On return to the 
- Boston & Maine, Mr. Dunn was appointed 
assistant supervisor Diesel maintenance 
and operation. 


Epcar B. Felps, assistant engineer of 
tests of the Atchison, Topeka & Santa Fe 
at Topeka, Kan., has been appointed eng- 
neer of tests, with headquarters at Topeka 


E. V. Myers, superintendent of motive 
power of the St. Louis Southwestern of 
Texas, at Tyler, Tex., has had his juris- 
diction extended over the lines of th 
St. Louis Southwestern, with an office 
also at Pine Bluff, Ark. 


J. H. SALTZGABER, assistant superinten- 
dent of equipment of the Cleveland, Cincin- 
nati, Chicago & St. Louis at Indianapolis. 
Ind., has been appointed superintendent o! 
equipment, with headquarters at Indianap- 
olis. 


J. E. Brown, superintendent of motive 
power of the St. Louis. Southwestern 2 
Pine Bluff, Ark., retired on July 31. 


Ortin H. Crark, whose appointment as 
superintendent of the car department, Mis- 
souri Pacific, with headquarters at St 
Louis, Mo., was reported in the August 


Railway Mechanical Engineer 
d OCTOBER, 1947 


issue was born on July 22, 1897, at Borden, 
Ind. He began his railroad career in 1914 
with the Louisville & Nashville as a car- 
man helper at Louisville, Ky., and sub- 


Orlin H. Clark 


sequently held various positions on that 
road. In 1924 he entered the employ of the 
Missouri Pacific as assistant general car 
inspector at St. Louis. In 1926 he became 
supervisor of car repair bills at Houston, 
Tex., where he became general car inspector 
in 1939. He returned to St. Louis in 1942 
as assistant superintendent of car depart- 
ment. 


S. T. Kunn, master mechanic of the 
Cleveland, Cincinnati, Chicago & St. Louis 
at Chicago, has been appointed assistant 
superintendent of equipment, with headquar- 
ters at Indianapolis, Ind. 


Diesel 


Auprey M. Cary, general foreman of 
the Southern at Winston-Salem, N. C., has 
been appointed general Diesel supervisor 
at Spencer, N. C. 


Peter J. Sascen has been appointed 
general supervisor of Diesels of the Sea- 
board Air Line, with headquarters at Jack- 
sonville, Fla. Mr. Sasgen received part of 
his early training in the United States 
Navy. He re-entered the Navy with the 
advent of World War II. He was in 


Peter J. Sasgen 


submarine service and was awarded the 
Silver Star. After the close of the war he 
became associated with the Electro-Motive 
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OMAS Shears are 
built in a wide vari- 
ety of sizes and applications to meet 
varied plate shearing requirements. 
Simplicity of design and dependable, 
rugged construction assure years of 


maintenance-free operation. Write for 
Bulletin 126. 


UMAJ 
‘[LMacuime MawuracruR Compan | 


PITTSBURGH, 23, PA. 


If you have a SPECIAL PROBLEM 


in any of these operations, where 
precision work is demanded and 
where greater production at man- 
hour savings is paramount— 


* BORING—rough, semi-finish 
and finish * MILLING (special 
types) * STRAIGHT LINE 
DRILLING * UNIVERSAL AD- 
JUSTABLE SPINDLE DRILL- 
ING * HONING * TAPPING * 
REAMING * COUNTERBOR- 
ING * VERTICAL AND WAY- 
TYPE EQUIPMENT... 


then a Moline Multiple Spindle 
Specially Designed machine tool 
is your answer. Moline tools are 
ruggedly built and engineered to 
fit your PARTICULAR require- 
ments, they’re made to last for 
years, they're easy to change over 
to other jobs, they do better work 
at less cost and stand up to it 
longer. 


For YOUR special problem, go 
“HOLE-HOG,” write us for any 
information you may need. 


MOLINE TOOL COMPANY 


100 20th Street Moline, Illinois 
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EQUIPMENT 


RAILROAD 


BUILT BY SPECIALISTS in railread equipment for 
33 years, MAHR forges, torches, furnaces, 


burners, blowers, valves and similar equipment | 


are dependable, safe, efficient and economical. 


MAHR NO. 105 KEROSENE TORCH 


Burning either kerosene or light distillate, this torch may 
be used for thawing frozen switches, for weed burning, 
for preheating before bending, welding, forming or 
straightening, for cupola lighting, for drying, and mony 
ether purposes. Provides a quick, intense, concentrated 
heat. Lights quickly. Burns efficiently and smoothly. 
Torch is self-contained. Has air pump in tank to supply 
its own pressure. Weighs only 45 pounds so is sosy 
moved from place to . MAHR automatic shut-o! 
valve shuts off oil flow if fuel line break occurs. Burns 
about 1 gallon of fuel per hour. Has 5 gallon tank. Also 
available in larger 15 gallon model. 


MAHR NO. 39 FLUE WELDING FORGE 


‘With capacity of from 40 to 60 tubes per hour, this MAHR 
forge is ideal for welding good ends on boiler tubes. 
vorge has adjustable "back stop” so that different lengths 
of tube end may be heated. Forge is adaptable to any 
at the standard size flues. Ruggedly constructed of high 
strength cast sections, thoroughly reinforced. May be 
either gas or oil fired. Uses low pressure air for combus- 
dion. Air curtain is provided. © 


MAHR LOCOMOTIVE TIRE HEATER 


Furnishes heat for expanding locomotive tire rims easily 
and quickly. Light weight construction of ring, plus spe- 
cial clamp, assures simple and quick application and re- 
moval of rings. Tire rings are furnished to suit any diam- 
eter of tire, and distribute heat evenly. Operates on fa- 
mous MAHR Safety Vacuum principle. Lights instantly 
from burning waste. Operation is fast. Has 20 gallon tank. 
Uses 50 to 125 Ib. air pressure. Burns fuel oil or kerosene. 


WRITE for Bulletins on 

MAHR RIVET HEATERS © FORGES © TORCHES 

FURNACES © BURNERS @ BLOWERS © VALVES 
TIRE HEATERS © FIRE LIGHTERS 

MAHR MOAN UPA CT TORING CO, 

DIVISION OF DIAMOND IRON WORKS, INC 

1700 2nd St. N., MINNEAPOLIS. MINN. 
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Division of General Motors Corporation, 
from which company he resigned to enter 
the service of the Seaboard Air Line. 


Master Mechanics and 
Road Foremen 


Joun W. Raynes has been appointed 
road foreman of engines of the Southern 
with headquarters at Appalachia, Va. 

J. H. Burcer, master mechanic of the 
Illinois Central at Champaign, Ill., has been 
transferred to the position of master 
mechanic at Vicksburg, Miss. 

Jonn Lepricn has been appointed road 
foreman of engines of the Baltimore & 
Ohio, with headquarters at Washington, 
Ind. 

J. W. Martin, master mechanic of the 
Illinois Central at Vicksburg, Miss., has 
been transferred to the position of master 
mechanic at Jackson, Tenn. 

Tuomas L. Stewart has been appointed 
assistant master mechanic of the Southern 
at Knoxville, Tenn. 

W. L. Jones, master mechanic of the 
Illinois Central at Jackson, Tenn., has been 
transferred to the position of master 
mechanic at Champaign, Ill. 


Electrical 


J. A. ANDREUCETTI, who has retired as 
chief electrical engineer of the Chicago & 
North Western, at Chicago, was born at 
Chicago on May 1, 1881. He entered the 
service of the North Western in 1905 as 
an electrician’s helper, and from 1908 to 
1916 served successively as electrician, act- 
ing foreman and foreman on electrical con- 
struction, and general foreman. In Sep- 
tember, 1916, he was appointed assistant 
electrical engineer; in May, 1927, electrical 
engineer; and in 1944 chief electrical engi- 
neer. 


Car Department 


S. Fesus has been appointed general 
car foreman of the Chicago & North 
Western at Chicago. 

RicHarp REED, general car foreman of 
the Chicago & North Western at Clinton, 
Iowa, has retired. 

O. P. Jones has been appointed elec- 
trical engineer of the Chicago & North 
Western at Chicago. 

E. J. CHEVERETTE has been appointed 
general car foreman of the Chicago & 
North Western at Clinton, Iowa. 

A. CaLHouNn MA one has been appointed 
foreman car repairs of the Southern at 
Greenville, S. C. 

W. L. Pratr has been appointed general 
car foreman of the Chicago & North West- 
ern at Chicago. 

Ernest L. Koon has been appointed fore- 
man coach repairs of the Southern at Col- 
umbia, S. C. 

E. F. Iverson has been appointed gen- 
eral car foreman Chicago & North Western 
at Council Bluffs, Iowa. 

Georce R. Maroney has been appointed 
chief interchange inspector of the Peoria 


Newly machined surfaces are an 
invitation to rust. The only sere 
protection for ferrous surfaces is 
complete protection . . . NO-RUST 
CAR JOURNAL COMPOUND. 
Engineered specifically for the put 
pose, NO-RUST supplies a re 
ever-present need in the round 
house and car shops. Once you har 
applied NO-RUST to a newly ma 
chined surface you never need 
worry about corrosion and rush 


Fhost n O-RUST 


1S THE ALL-WEATH 
RUST PREVENTATI 


NO-RUST Car Journal Compound 
provides a plastic air-tight protectie 
coating that lasts indefinitely evef 
under the most severe weather condi 
tions. It is your positive insurance that 
your equipment will be ready for the 
road when you want it. NO-RUST as 
be easily removed with kerosene 0 
distillate. Specify NO-RUST Gt 
Journal Compound for all-weather 
protection today! 

We specialize in railroad protective 

finishes; GRAPAK front end paint .. . oil 


stain and cor sealer . . . VERNIX floor 
hardener .. . freight car primer and finish 


AND OIL CORPORATION 
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DOWN TERMINAL DELAYS TO FREIGHT CARS. 
UNIT-EQUIPPED CARS WITH 100 LESS BRAKE 
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Daytons offer a plus factor of quality 


combined with instruction and inspection 


Dayton’s Field Engineer, shown above inspecting 
an air-conditioning compressor drive, is explain- 
ing to a yard maintenance man that a periodic 
check for correct tension can add many months’ 
service to even the world’s best railway V-Belt. 

Dayton’s staff of Field Engineers are just as 
much a part of Dayton V-Belt’s outstanding rail- 
way service as the care that goes into the actual 
manufacture of these products. These men follow 
closely the railroading record of Dayton V- Belts. 
They work constantly with the roads themiaiyes 


JRWHO N. 


—checking service conditions of railway V-Belt 
applications, and instructing yard maintenance 
men on simple, easy ways of getting the most 
out of Dayton V-Belts on all railroad applica- 
tions . . . lighting drives, compressor drives and 
Diesel drives. 

Dayton’s Double Service—quality V-Belts plus 
maintenance instruction and inspection—is avaġ}f 
able to you wherever V-Belt Drives are,@étded, 
regardless of the application. Just@*ite or call: 
Railway Division, Dayton Rig®er, Dayton, Ohio. 


Ua ety 


PIONEERS OF RAICLWARS¥SREEtS e AND CONNECTORS... 
THE WORLD’S LARGESMIMANUOFACTURER OF V-BELTS 


For additional information, tise postcard, pages 53-54 
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ELECTRICAL SECTION 


Electrical Sections of A. A. R. 


The two Electrical Sections of the Association of 
American Railroads held their annual meetings in Chi- 
cago, the Engineering Division Section meeting at the 
Congress Hotel on Tuesday, September 30, and the 
Mechanical Division Section at the Hotel Sherman on 
Wednesday, October 1, and Thursday, October 2. A 
business meeting of the Railway Electric Supply Manu- 
facturers Association was held on October 1. 


Electrical Section, Engineering 
Division 


The meeting of the Electrical Section, Engineering 
Division, A. A. R., was opened by its Chairman, K. H. 
Gordon, assistant electrical engineer, Pennsylvania Rail- 
road, who introduced Armstrong Chinn, Chairman of 
the Engineering Division, A. A. R. Mr. Chinn greeted 
the Section, and spoke briefly on the many applications of 
electrical energy in railroad service. By taking several 
applications as examples, he showed that practically all 
railroad functions are dependent upon it, and could not 


Hold Annual Meetings in Chicago 


Although there was no R. E. S. M. A. 
exhibit, the meetings were well at- 
tended and discussion of the re- 
ports was vigorous and satisfying 


operate without electrical power. He also showed how 
many railroad services have been enormously improved 
by means of electrical equipment. 

Chairman Gordon followed Mr. Chinn with his own 
address. He supplemented Mr. Chinn’s remarks by 
saying only a few applications of electrical energy, such 
as lighting, are evident to those outside the industry, and 
how many are the ramifications of its uses. Referring to 
the Section, he said that while the preparation of manual 
material is perhaps the Section’s most important func- 
tion, the manual does not, by any means, constitute the 
total of the Section’s service to the railroads, since little 


Electrical Section, Engineering Division 
Association of American Railroads 
Officers 


K. H. Gordon, Chairman, assistant electrical engineer, Pennsylvania, Philadel- 


phia, Pa. 


J. E. Gardner, Vice Chairman, electrical engineer, Chicago, Burlington & Quincy, 


Chicago. 


W. S. Lacher, Secretary, Electrical Section, Engineering Division, A.A.R., Chicago. 
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of the work done requires standardization. The reports, 
he said, are not spectacular or glamorous, but do con- 
tain a great wealth of information. 


Power Supply 


The 1946 report of the committee on power supply describes 
a lantern battery tester which is used to determine the amount 
of life remaining in dry batteries used for trainmen’s hand lan- 
terns. The tester has been improved and simplified and its cost 
reduced. A test can be made in 52 seconds and the meter reads 
directly in “hours life left in battery”. Very good results have 
been obtained with these testers during the past year and they 
are expected to be used at all locations on the Illinois Central 
where batteries are issued. 


Power for Portable Tools 


The subject of portable generating equipment for roadway 
tools was delegated to C. C. Morgan, superintendent of work 
equipment and welding, C. M. St. P. & P. He furnished the 
following information. 

“In 1942, Committee 27-Maintenance of Way Work Equip- 
ment, of the Construction and Maintenance Section, A.A.R. 
(A.R.E.A.), prepared a report on an assignment reading, “Port- 
able Electric Power Plant and Electrically Driven Tools,” and 
this was published in A.R.E.A. Bulletin 435, December 1942. 

“As is Shown in that report there has been a decided trend 
toward the use of smaller power plants for handling electrically 
driven tools. This has been discussed recently with two makers 
of such plants and they both stated that 1500- and 2000-watt plants 
are selling in much greater numbers than the 3000-watt plant, and 
they hardly sell any 5-kw. units any more. The Milwaukee 
Railroad has equipped many of the bridges and building crews 
with 800-watt ligkting plants which provide current also for 
drill work done in the tool car at the camp. In addition these 
800-watt plants are sometimes used on the job when the amount 
of work to be done does not warrant the operation of the 3000- 
watt plants normally used. 

“The bridge gangs are using the 110-volt single-phase generat- 
ing plants and most of the small tools in present day use are 
universal, operating on either a.c. or d.c. 

“The advantage of the small capacity units, such as a chain 
saw is that a man can handle it better and do more accurate 
work with the small mahine. A modern chain saw is only half 
as heavy as the old 3-phase 110-volt saws that were used 15 
years ago. There is no doubt that the use of electrically driven 
tools saves money.” 


Electrical Facilities in Coach Yards 


For yard lighting in coach yards, the committee suggests that 
where there is sufficient room between tracks, lights and circuits 
can be placed on poles on the platforms. 


Power Supply 


Standby power supply for passenger cars has become a difficult 
problem because of greatly increased power requirements. The 
committee offers suggestions as follows: 

“Present yard receptacles for precooling supply are rated at 
60 amp., 3 phase, 220 volts, 60 cycles. Receptacles on cars are 
in general of the same capacity. With the increased load being 
applied to the newer cars, recognition must be made of the fact 
that present yard circuits have reached or are beyond the capac- 
ity for which they were designed. 

“The two manufacturers supplying plugs and receptacles have 
not as yet standardized on interchangeable equipment in the 
sizes of larger current carrying capacity and it is recommended 
that the Electrical Section cooperate in effecting standardization. 
There will doubtless be required either 75- or 100-amp. plugs 
and receptacles for precooling requirements, and at present the 
two manufacturers are at variance in their available equipment. 
One manufacturer states that the present 60-amp. plugs and 
receptacles can be converted to handle 75-amp. loads by changing 
contacts and by replacing the bushing at the rear of the housing 
to take No. 2 wire instead of No. 4. This manufacturer offers 
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a 100-amp. plug and receptacle in a larger housing which is not 
interchangeable with the present 60- or proposed 75-amp. equip- 
ment. 

“Another manufacturer advises that present 60-amp. housing 
can be adapted to carry either 75-amp. or 100-amp. loads. 

“In view of the desirability of standardization it is recom- 
mended that the manufacturers capable of supplying plugs and 
receptacles for precooling facilities cooperate and mutually agree 
on an interchangeable plug and receptacle for the 75-amp. size 
and also for the 100-amp. size. If temperature and other limita- 
tions warrant the use of the same dimension plugs and receptacles 
for the 60-, 75- and 100-amp. rating equipment, the expense in- 
volved in remodeling present equipment in yards to increase the 
capacity will be considerably reduced. 

“A joint conference with the eguipment manufacturers, and 
tests of the plugs and receptacles proposed would facilitate 
standardization. 

“Yard receptacles for d.c. charging facilities are interchange- 
able and may be either 100- or 150-amp. capacity. 

“Duplication of yard circuits and receptacles can be avoided 
where a.c. circuits are installed for precooling facilities by using 
portable, motor-generator or rectifier sets for d.c. requirements. 
Some of the railroads are adapting portable welder sets for d.c. 
charging with good results. Platform spacing and physical condi- 
tions such as obstructing water hydrants would be a determin- 
ing factor in a decision as to use of portable chargers.” 

The report is signed by C. P. Trueax, (chairman), assistant 
electrical engineer, Illinois Central; S. D. Kutner, (vtce-chair- 
man), assistant engineer, New York Central; R. Beeuwkes, 
electrical engineer, Chicago, Milwaukee, St. Paul & Pacific; 
H. A. Hudson, signal and electrical superintendent, Southern; 
F. A. Rodgers, engineer, electric lighting and distribution, New 
York, New Haven & Hartford; G. L. Sealey, assistant engineer, 


The improved battery tester has been enclosed in a small compact case 
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©- way to light a coach yard is to use poles between tracks. 


Reading; W. D. Taylor, electrical engineer, central region, 
Canadian National. 
Discussion 

The report was presented by C. P. Trueax, assistant electrical 
engineer, Illinois Central. In response to a question from Arm- 
strong Chinn, chairman, Engineering Division, A. A. R., Mr. 
Trueax explained that greatly increased connected loads on pas- 
senger cars have made it necessary to revise and increase the 
capacity of standby power facilities in railroad yards and terminals. 

S. R. Negley, electrical engineer, Reading Company asked the 
cost of the battery tester described in the report and Mr. Trueax 
replied that it is between $30 and $35.00. H. F. Brown, engineer 
electrical tractions, New York, New Haven & Hartford asked if 
any progress had been made in charging or rejuvenating dry bat- 
teries and Mr. Trueax said there had not. 

J. M. Trissal, superintendent communications and electrical en- 
gineer, Illinois Central asked why the report stated that the best 
Mr. 
Trueax replied that it is best if there is sufficient space between 
tracks. W. D. Taylor, electrical engineer, Central Region, 
Canadian National offered the information that there is a yard 
in Montreal which is equipped with 35-ft. poles, 125-ft. apart on 
the platforms and that there has been no complaint about the 
lighting. In this instance no flood-lighting is used, but he added 
that towers are used in a Toronto, C. N. R. yard and that this 
affords an opportunity for better general lighting. Mr. Chinn 
referred to a yard having a single line of poles run down the 
center of the yard. These poles, he said, carry pipe lines and 
that in this position corrosion is gréatly reduced. Mr. Trissal 
questioned the use of poles on narrow platforms and Mr. Taylor 
conceded that the use of poles requires more space, but added 
that reducing corrosion of pipes is highly advantageous since pipe 
lines in the ground are a constant source of trouble. 

Mr. Trissal said that where cars are cleanetl it is almost im- 
possible to avoid serious corrosion of underground conduit. Mr. 
Taylor said that the C.N.R. has one installation using lead-cov- 
ered cable in metal conduit which has given good service. Mr. 
Negley concurred that it is not possible to keep underground 
conduit out of trouble where cars are washed, but that the Read- 
ing is in one case using a pipe tunnel which will insulate the 
pipes from ground and prevent trouble. The Reading, he said, 
had had difficulty with lead cable. G. E. Hauss, electrical super- 
visor, Baltimore & Ohio said the underground conduit is often 
the source of trouble and called attention to a new standby power 
installation nearing completion in the Cincinnati Union Terminal. 


The question of what is actually being done on standby power. 


installations and whether or not 60-amp. receptacles will be 
sufficient were raised by Mr. Negley. J. E. Gardner replied that 
his railroad had used shunting to take care of insufficient recep- 
tacle capacity, but that this is considered a temporary expedient. 
He added that it seems more logical to use portable motor- 
generators sets or rectifiers operating from the a.c. standby 
power than to run more d.c. lines. He also said that in some 
cases platforms were old and not sufficiently strong to carry 
the chargers. Mr. Trissal wanted to know why so many cars 
are now being equipped with 25 hp. standby motors. Mr. 
Gardner replied that many earlier cars did not have sufficient 
refrigerating capacity and that new lounge cars and diners have 
greatly increased loads. In the case of 110-volt cars, he said. 
it was necessary to use genemotors since standby charging facili- 
ties were limited to charging 30- and 60-volt batteries. Mr. 
Brown expressed some doubt about the effectiveness of standby 
facilities for some applications since at least a minute is required 
to apply or remove plugs and that on a long train this represented 
much of the time available for charging or precooling. 


Electrolysis 


For several years, the Committee on Electrolysis has been 
investigating the corrosion of steel in concrete buried in the 
earth. One-inch round steel specimens were placed in concrete 
cylinders of various sizes, some of which were encased in steel 
pipe or coated with asphalt. A potential of 25 volts d.c. was 
applied to the steel rod and after varying periods of time, the 
effect of this treatment noted. Coating with asphalt, which 
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acts as an insulation to the flow of current, appears to be the 
only effective means of protection and experiments are now 
being made to find a practical method of applying asphalt to 
concrete when it is placed or poured. 

The report is signed by A. E. Archambault (chairman), as- 
sistant engineer, New York Central; H. P. Wright (atce-chatr- 
man), assistant electrical engineer, Baltimore & Ohio;-R. Bee- 
uwkes, electrical engineer, Chicago, Milwaukee, St. Paul & 
Pacific; Paul Lebenbaum, electrical engineer, Southern Pacific ; 
G. K. Shands, general foreman, Virginian; J. M. Trissal, super- 
intendent of communication and electrical engineer, Ilinois Cen- 
tral; S. M. Viele, assistant cnginecr, office of electrical engineer, 
Pennsylvania. 


Overhead Transmission Line 
and Catenary Construction 


The report is concerned with methods of measuring the height 
of wires at wire crossings, and it states that for a closely ap- 
proximate method, the majority of railroads use a small pocket 
device consisting generally of a sighting tube, on which a small 
spirit level is mounted at a 45-deg. angle. The device is so 
arranged that as a sight is taken on a specific point, the user 
can also see the level bubble simultaneously inside the tube. 
By sighting on the point and moving backward or forward 
toward the object being sighted until the bubble is on center, 
a location can be established where the eye is the same distance 
horizontally from the point being sighted as the eye is below that 
point. The height of the wire is then easily computed by adding 
the distance the user is from the point being sighted, to the 
height of the eye above rail. The users of such an instrument 
are enthusiastic about the results obtained. It is contended that 
accuracy within one or two inches can be attained. Such a 
device is manufactured by the W. N. Matthews Corporation, 
of St. Louis, Mo., under the trade’ name of “Teleheight”, and 
the committee understands that the Dietzgen Company, of New 
York, also manufactures a similar instrument. Other methods 
used in varying degrees are as follows: 

1. By measuring with a cord or tape thrown over the wires. 
This method is restricted to heights under 30 ft. and to wires 
not energized with high-voltage current. 

2. By climbing an adjacent pole and determining the eleva- 
tion of the wire by eye or with a hand level, or by climbing two 
adjacent poles and sighting from one to the other. 

3. By the use of a wooden measuring rod, if the crossing is low. 

4. By the use of a 6 ft. sighting stick located at a pre- 
determined distance from the crossing, with the sighting point 
at a predetermined distance from the sighting stick, and at an 
established distance above the top of rail. 

A questionnaire was sent to 20 railroads, of which 18 replied, 
with 2 reporting no standardized method. Of the remaining 16, 
8 use “Telehcight”, 5 use measuring cord or tape, 4 use wooden 
measuring stick, 2 resort to climbing poles, 1 uses the sighting 
rod, and 6 use a transit for accurate measurement. 

The report is signed by K. H. Gordon, (chairman), assistant 
electrical engineer, Pennsylvania; A. B. Costic, (vice chairman), 
electrical engineer, Delaware, Lackawanna & Western; E. H. 
Anson, vice president, Gibbs & Hill, Inc.; John Leisenring, elec- 
trical superintendent, Illinois Terminal; S. R. Negley, electrical 
engineer, Reading; H. H. Newman, general foreman, Illinois 
Central, P. E. Snead, assistant engineer, signal and electrical 
department, Southern; Sidney Withington, chief electrical engi- 
neer, New York, New Haven & Hartford. 


Electronics 


The morning session was concluded by an innovation in the 
form of an exposition of electronics by Dr. Gordon Volkenant, 
associate research director, Minneapolis-Honeywell Regulator 
Company. Employing a number of quite spectacular demonstra- 
tions for illustration, Dr. Volkenant outlined the rapidly ex- 
panding field of electronics. 

He told how it is being used to control guided missiles and 
explained the proximity fuse which did so much toward hasten- 
ing the end of the war. Specifically, he described how it is 
being used to effect improvements in air conditioning control. 
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Protective Devices and 
Safety Rules 


The report is concerned primarily with the prevention of 
sparks which may cause fire during the transfer of inflammable 
liquids or gas or in tanks or tank cars containing such liquids 
or gas. It deals specifically with revisions of previous reports 
First, it offers the following addition: “Wire lines as used here 
are understood to include also aerial cables.” 

A previous report states that where wire lines pass overhead 
there shall be a minimum vertical clearance of 8 ft. at 60 deg. 
F. between the wires and the tank. This year’s report recom- 
mends that the temperature be deleted since it causes confusion 
among non-technical men. 

The Interstate Commerce Commission superseded and amended 
the definitions for compressed gas effective July 18, 1947, and 
the committee submits for approval, the substitution of the new 
definition which reads as follows: 

(a) A compressed gas for the purposes of these regulations is 
defined as any material or mixture having in the container either 
an absolute pressure exceeding 40 Ib. per sq. in. at 70 deg. F. 
or an absolute pressure exceeding 104 1b. per sq. in. at 130 deg. 
F. or both; or any liquid inflammable material having a Reid* 
vapor pressure exceeding 40 Ib. per sq. in. absolute at 100 deg. F. 

(b) Any compressed gas, as defined above shall be classified 
as an inflammable compressed gas if either (1) a mixture of 
13 per cent or less (by volume) with air forms an inflammable 
mixture** or (2) the inflammability range** with air is greater 
than 12 per cent regardless of the lower limit. 

The report is signed by J. E. Gardner (chairman), electrical 
engineer, Chicago, Burlington & Quincy; J. M. Trissal (vice- 
chairman), superintendent of communication and electrical engi- 
neer, Illinois Central; D. M. Burckett, electrical engineer, 
Boston & Maine; H. F. Finnemore, chief electrical engineer, 


* Method of test for vapor pressure of petroleum products, A.S.T.M. 
designation D 373. 

** These limits shall be determined at atmospheric temperature and 
pressure. The mcthod of sampiing and test procedure shall acceptable 
to the Bureau of Explosives. The inflammability range is defined as the 
difference between the minimum and maximum percentage by volume of 
the material in mtxture with air that forms an inflammable mixture. 
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The lighting is adequate 
at the end of the stalls 


Canadian National; S. W. Law, signal engineer, Northern Pa- 
cific; Paul Lebenbaum, electrical engineer, Southern Pacific; 
S. M. Viele, assistant engineer, office of electrical engineer, 
Pennsylvania; R. P. Winton, welding engineer, Norfolk & 
Western. 


Application of Motors 


The report on application of motors is the work of a joint 
committee. It was presented at the meetings of both the Elec- 
trical Section, Engineering Division and the Electrical Section, 
Mechanical Division, A. A. R. It is included in this issue with 
the reports of the latter group. 


Illumination 


The committee on illumination in its 1947 report presents what 
is an innovation in enginehouse working conditions in the form 
of a description of the lighting of the Pennsylvania’s steam 
engine house at East Altoona, Pa. 


Fixtures 


The lighting fixtures are of the RLM dome or symmetrical 
angle type as required. They were specially developed for this 
service. They have the usual white enamel interior finish and are 
fitted with dust-tight covers gasketed with heavy felt. The 
cover glass is clear and tempered, and is highly resistant to 
breakage, either by heat or impact. Should this glass be broken, 
it shatters inte many small, dull-edged pieces, thus mtinimizing 
any possible hazard to workmen by reason of broken glass. 

The cover is loose-hinged and is retained in position by spe- 
cially designed adjustable, snap-type clamps which require no 
tools for their operation. All exposed metal is corrosion re- 
sisting. Especial care has been taken to eliminate grooves or 
pockets in which moisture and dirt could lodge. 
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The light level over the 
locomotives is about 25 
footcandles 


Wiring 

Wiring is carried in galvanized conduit and fittings finished 
after installation with a final coat of mastic compound for pro- 
tection, in addition to galvanizing. The conduit system is, as 
far as possible, placed below the smoke line. Nine deion cir- 
cuit breakers are provided at each stall for flexibility in handling 
the lights to suit the type of locomotive being handled or the 
kind and location of work being done. Convenience outlets 
` are on a circuit separate from the lights. 

In the low-roa@f portion of the enginehouse, the fixtures are 
suspended from the roof. In the high-roof section, the fixtures 
and conduit are suspended from a bronze messenger cable. The 
low, angle reflectors opposite the drivers are mounted on columns. 


The drawing shows the mounting positions of the several light- 
ing fixtures. It was necessary to mount the mercury vapor 
lights somewhat higher than is desirable so that they would 
clear the crane boom. Incandescent lamps of 300 and 500-watt 
capacity and 400-watt mercury vapor lamps are used. 


Light Intensity 


The light level over substantially the entire side of the loco- 
motive and the top of the boiler is on the order of 25 footcandles, 
shading off to 10 footcandles at the rear of the tender. These 
values were determined after the installation had been in service 
for approximately six weeks. The photographs show night views 
under the new installation. 


: 
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Arrangement of lights in a 
typical stall 
4M—Angle reflector — 400-watt 


mercury 
SI —Angle reflector — 500-watt 


incandescent 
3I —Angle reflector — 300-watt 
incandescent 
3D—RLM dome 
The axis of the beam of the 
angle reflectors is 40 deg. from 
the vertical. 
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There is little need for auxiliary lighting 


Power Consumption 


The connected electrical load at each stall is 6.27 kw. As 
compared with the power hitherto consumed for this purpose, 
this amount may be rather startling, but it is thought to be 
justifiable. When compared with the costs of other terminal 
facilities, of the equipment to be serviced, of the materials con- 
sumed and of the labor involved, the cost of the light becomes 
relatively insignificant. The time lost by workmen on account 
of retarded perception due to low light levels, as well as that 
lost in handling and placing auxiliary lighting apparatus, rapidly 
mounts to a total which, at existing rates of pay, is surprisingly 
costly. Adequate light enables the workmen to perform their 
duties promptly and efficiently, aided by their much higher morale. 
These are tangible gains which may be evaluated, over a period 
of time, as has been done in the case of other installations of 
a similar nature. Less tangible are the benefits to be derived 
from detection of defects, unnoted under inadequate light, which 
might cause delay and damage enroute. 

The report was signed by E. R. Ale, (Chairman), office of 
electrical engineer, Pennsylvania; L. S. Billau, (vice-chairman), 
electrical engineer, Baltimore & Ohio; J. E. Gardner, electrical 
engineer, Chicago, Burlington & Quincy; V. R. Hasty electrical 
engineer, Union Pacific; H. A. Hudson, signal and electrical 
superintendent, Southern; S. D. Kutner, assistant engineer, New 
York Central; G. L. Sealey, assistant engineer, Reading; W. D. 
Taylor, electrical engineer, central region, Canadian National; 
C. A. Williamson, electrical engineer, Texas & New Orleans. 
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Typical group of test specimens after cleaning 
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Discussion 


The report was presented by E. R. Ale, office of electrical 
engineer, Pennsylvania Railroad. J. O. Fraker, electrical engi- 
neer, Texas & Pacific asked if the fixtures used in the Pennsyl- 
vania’s Cast Altoona lighting installation are available for pur- 
chase. Mr. Ale replied that the original manufacturer has sold 
his business to the Appleton Electric Company, and that the 
Pennsylvania expected to have more of them. In response to 
a question on pit lines, Mr. Ale said that it was necessary to 
depend on some pit lighting and the use of portables. He added 
that the use of lime on the floor, reflected so much light as 
to make portables almost unnecessary. 


Application of Corrosion 
Resisting Materials to Rail- 
road Electrical Construction 


This year’s report concludes the data derived from tests which 
have been made over a period of years on corrosion resisting 
materials. One set of tests was made in the smoke jack of an 
enginehouse at Cedar Hill, Conn., another in Hemphill tunel near 
Welch, W. Va., and a third in a yard at Lambert Point, Va., 
where the materials tested were subject to salt air., In all cases, 
samples of various metals and alloys were suspended overhead 
and were removed, examined, cleaned and weighed at intervals. 
The materials included various types of aluminum alloys, brass, 
leaded brass, muntz metal, a wide variety of bronzes, copper, cop- 
per nickel alloy, chrome nickel alloy, malleable iron, ingot iron, 
wrought iron, carbon steel (black), carbon steel (galvanized), 
copper bearing iron and steel, chrome steel, chrome nickel steei 
and chrome-nickel steel. Generally it can be said that the bronzes 
offered the highest resistance to corrosion and that good results 
were also obtained with chrome-nickel-molybdenum steel, silicon 
iron and chrome-nickel steel. 

The committee’s conclusions are as follows: 

The Cedar Hill test was an accelerated test in which the corro- 
sive conditions were much worse than the usual conditions on a 
railroad using steam locomotives. The Hemphill Tunnel test 
represents about the worst corrosive conditions on a railroad using 
steam locomotives. The Lambert Point test represents about 
average corrosive conditions caused by a moderate number of 
steam locomotives near salt water. 

In general, materials which showed relatively good corrosion 
resistance in the accelerated tests at Cedar Hill also showed 
relatively good corrosion resistance in the service tests at Hemphill 
Tunnel and Lambert Point. However, the depth of loss of sample 
0403 of 17 ST aluminum at Lambert Point was 5.7 per cent of 
that of the sample at Cedar Hill, while sample 3201 of 18-8 stain- 
less steel at Lambert Point was only 0.086 per cent of the sample 
at Cedar Hill. Therefore, it would be impossible to predict accu- 
rately the loss of various materials in service from accelerated 
tests in a smoke jack. 

The report is signed by R. P. Winton, (chairman) welding en- 
gineer, Norfolk & Western; H. F. Brown, (vice chairman), engi- 
neer, electric traction, New York, New Haven & Hartford; A. E. 
Archambault, assistant engineer, New York Central; L. B. Cur- 
tis, office engineer, c/o electrical engineer, Pennsylvania; C. G. 
Lovell, assistant electrical engineer, Chicago, Milwaukee, St. Paul 
& Pacific; S. R. Negley, electrical engineer, Reading; C. R. Wad- 
ham, assistant engineer, Illinois Central. 


Discussion 


In presenting the report, H. F. Brown, engineer electric traction. 
New Haven, said that stainless steels which were badly pitted in 
the accelerated tests, stood up very well in other tests. The cop- 
pers and bronzes he said were most highly resistant to corrosion 
He also said that the committee feels it has in this report com- 
pleted what has been a long continued piece of work, and sug- 
gested that all previous reports might be put together. He added 
that the committee might also study the value of various kinds of 
protective coatings for metals. J. M. Trissal, superintendent of 
communications and electrical engineer, Illinois Central asked if it 
would not be appropriate to mention that the stranded samples 
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tested were not under tension since when wires-are under tension, 
gas and moisture does not come in contact with inner strands. 
Mr. Brown said this was a good suggestion and should be included. 
H. H. Fabry, supervisor specialty sales, American Steel & Wire 
Company endorsed the consolidation of this report with those 
issued previously. Chairman Gordon said this suggestion would 
be taken'up by the committee of direction. He said that it is of 
great importance that composite wires be under tension and added 
that when cables are over the track, rather than at one side of the 
track on which steam locomotives are operated, the core wires are 
much more subject to corrosion. 

Mr. Brown said that tests made by the committee indicate that 
aluminum is not good for railroad applications and expressed 
curiosity about an article appearing in the Railway Age which 
describes an enginehouse having an aluminum roof truss. E. R. 
Ale, office of electrical engineer, Pennsylvania said his road had 
tried aluminum headlight cases but had not found them satisfac- 
tory. Chairman Gordon said that aluminum insulator caps and 
other fittings used in overhead wire construction had been pro- 
tected successfully by a bitumastic coating. : 

Concerning future work, Mr. Trissal said that a year ago, a Mr. 
Anderson of the Shell Oil Company suggested that interested 
companies get together to study cathodic protection, the ‘A. A. R. 
being represented by the Signal and Electrical Sections. Mr. 
Febrey suggested that the committee might be interested in recent 
work done on a new type of arc-welded bond. 


Electrical Section, Mechanical 
Division 


The Wednesday, October 1, 1947, meeting of the 
Electrical Section, Mechanical Division, A. A. R., was 
called to order by Chairman G. E. Hauss, electrical 
supervisor, Baltimore & Ohio. Five new members were 
introduced, and Mr. Hauss called attention to the fact 
that J. A. Andreucetti had retired as chief electrical 
engineer, of the Chicago & North Western, but has been 
retained as secretary of the Electrical Section. 


Election of Officers 


Chairman Hauss announced the election of the follow- 
ing slate of officers: Chairman: J. E. Gardner, electrical 
engineer, Chicago, Burlington & Quincy; Vice Chairman 
(east): L. S. Billau, electrical engineer, Baltimore & 
Ohio; Vice Chairman (west) : F. O. Marshall, chief engi- 
neer, Pullman Company ; Committee of Direction: H. C. 
Paige, assistant mechanical engineer, New York, New 
Haven & Hartford, and L. E. Grant, engineer of tests, 
Chicago, Milwaukee, St. Paul & Pacific. - 


Electrical Section, Mechanical Division 
Association of American Railroads 


Officers 


G. E. Hauss, Chairman, Electrical Supervisor, Baltimore & Ohio, 


Cincinnati, Ohio. 


J. E. Gardner, Vice Chairman (west), electrical engineer, Chicago, 


Burlington & Quincy, Chicago. 


L. S. Billau, Vice Chairman (east), electrical engineer, Raltimor 


& Ohio, Baltimore, Md. 


J. A. Andreucetti, Secretary, Electrical Section, Mechanical Divi- 


sion, A.A.R. 


J. E. Gardner 
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Automotive and Electric 
Rolling Stock 


A major part of the report consists of data obtained from 42 
railroads concerning their lubrication and engine cooling water 
practices. Tables compiled from this data show that 14 of 
the railroads use additives for switcher lubricating oil, 19 use 
straight mineral oil and 6 use both. In the case of 27 roads 
operating road freight locomotives, it is 15 additives, 11 straight 
mineral, and one both. Out of 27 roads using road passenger 
Diesels, 10 use mineral oil, 13 use additives, 2 both and one uses 
a detergent. 

Practices governing oil changes vary widely. In the case of 
switchers, the governing factors may be oil analysis, 6 months’ 
service, 3 to 6 months’ service, 2,000 to 3,000 hours’ service, 12 
months’ service, viscosity and analysis, etc. 

Oil changes on road freight power are based on mileages 
varying from 20,000 to 100,000, on times from 6 to 12 months 
and on viscosity or analysis or both. Oil analysis and viscosity 
are also used in the case of road passenger locomotives and 
when mileage is the criterion, it varies from 30,000 to 80,000. 
The color of the oil seems to be considered of more importance 
for passenger power than for the others. 

Crank case drainings are re-refined by 14 of the 42 railroads. 
On 16, they are reclaimed and on 12, they are used as drained. 
On 26 roads, crank case drainings are given laboratory tests, 
6 employ random tests and 9 make no tests. Eight of the roads 
consider the reclaimed or re-refined oil as good as new oil, 
9 use for switchers and motor cars, 10 use it as make-up oil, 
and the remainder for steam locomotives, as car and track 
oil, etc. 

It is the consensus of opinion that additives are removed when 
oil is processed, but in most cases, the reclaimed oil is not 
fortified with additives when it is reused. 

Reasons given to changing lubricating oil filters varv widely. 
It may be governed by a blotter test, by mileage, or time, or 
in the case of some, color or dirt content. 

The results of the questionnaire on engine cooling water in- 
dicate very clearly that treatment is considered highly important. 


Nickel Cadmium Batteries 


A sub-committee has investigated the potentialities of nickel- 
cadmium storage batteries for Diesel-engine starting. The re- 
port states that while it has been established that this battery 
is adaptable for this class of service, the operations have as 
yet been too limited to base conclusions on its economic suitabil- 
ity for this class of service. 


New Developments 


Recent developments in the Diesel-electric locomotive field 
listed in the report include a 1,500-hp. Alco-G.E. switcher, the 
addition of aspirators and superchargers to 660-hp. and 1,000-hp. 
Baldwin locomotives, respectively, the addition of swing bolster 
type trucks to make these locomotives suitable for passenger 
service, and 1,500-hp. Baldwin switcher and road type locomo- 
tives. It also mentions 2,000-hp. and 3,000-hp. locomotives which 
have been produced recently. New G. E. developments referred 
to include a 70-ton, 600-hp. switcher, the amplidyne-excitation 
system used on Alco and Fairbanks-Morse road locomotives and 
the motor-generator type locomotives made for the Great 
Northern. 


Load Indicator 


A load indicator to show the overload capacity of a Diesel- 
electric locomotive under all conditions would be a highly de- 
sirable device. The report outlines its requirements, and sug- 
gests possible means for its development. 


Adhesion at High Speed 


Tests which have been made indicate that the coefficient of 
adhesion is independent of speed but in view of the various 
types of locomotives involved, the committee states it is not 
prepared to ask the A. A. R. to finance further tests. It adds: 

If slipping is suspected with a multiple-unit Diesel-electric 
locomotive, the following test is suggested to determine rail 
adhesion: 

Connect one traction motor to absorb the entire output of 
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one engine, while the other power plants maintain desired train 
speed. Connect a recording voltmeter, ammeter, and speedometer 
to the motor under investigation to obtain the desired informa- 
tion. There are records of tests where wheel slipping at low 
speeds was positively identified by such a test. 

It is recommended that this study be continued as information 
becomes available from the experience of various railroads. 


Wheel-Slip Protection 


Concerning the performance characteristics of wheel-slip pro- 
tection devices, the report states: 

On high speed, alternating-current electric locomotives, with 
the armatures of two driving axles permanently connected in 
series, a slip relay is satisfactory. This relay is actuated by 
the difference in voltage, caused by a speed differential between 
driving axles on which the motors are connected in series; 
namely, 1 and 2, 3 and 4, and 5 and 6. 

It has been indicated that for a Diesel-electric locomotive, 
the ordinary voltage-actuated, wheel-slip relay is adequate for 
protection of motors connected in series at low speed, but is 
not satisfactory with motors connected in parallel at high speed. 
To provide protection for the latter condition, it can be said 
that a wheel-slide detection device, similar to that used on 
main line cars in connection with braking, has proved satis- 
factory as an anti-slip device on the two driving axles of a 
multiple-unit car with traction motors connected in series. This 
device works on the speed differential between two sets of 
brushes, each set attached to an axle and rotating inside of a 
stationary commutator. 

It is recommended that this study be continued as other de- 
vices become available for trial. 


Standard Symbols 


The committee has made a study of symbols used by the 
American Standards Association, the American Institute of 
Electrical Engineers, and several manufacturers. These vary 
in detail, and in an attempt to develop uniform practice. The 
report is concluded with seven pages of proposed standard 
symbols. 

The report is signed by W. S. H. Hamilton (chairman), equip- 
ment electrical engineer, New York Central; J. Stair, Jr., elec- 
trical engineer, Pennsylvania; L. S. Billau, electrical engineer, 
Baltimore & Ohio; R. I. Fort, assistant research engineer, 
Illinois Central; E. J. Feasey, chief inspector of Diesel equip- 
ment, Canadian National; H. F. Mackey, supervisor of Diesel 
engines, Atchison, Topeka & Santa Fe; H. C. Taylor, Diesel 
superintendent, Southern; Marion Sharpe, superintendent automo- 
tive equipment, Chicago, Rock Island & Pacific; H. C. Paige, 
assistant mechanical engineer, New York, New Haven & Hart- 
ford; R. W. Murray, general supervisor Diesels, Seaboard Air 
Line; P. H. Verd, superintendent motive power & equipment; 
K. B. Rowell, Engineering Department, American Locomotive 
Company; D. R. Staples, Baldwin Locomotive Works; P. A. 
McGee, Electro-Motive Division, General Motors Corp.; J. K. 
Stotz, Electrical Engineering Division, Fairbanks-Morse & Co.; 
T. F. Perkinson, Transportation Engineering Division, General 
Electric Company ; H. E. Dralle, Manager of Transportation Sec- 
tion, Industry Engineering Dept., Westinghouse Electric Corp. 

Discussion 

The report was presented by W. S. H. Hamilton, equipment 
electrical engineer, New York Central, with sections of the report 
presented by sub-committee chairmen. P. R. Verd, superintendent 
of motive power and equipment, Elgin, Joliet & Eastern, who 
presented the section on lubricating oil practices, said the subject 
of oil reclamation is a controversial one, that the response to a 
questionnaire indicated the advisability of more standardization 
and that next year the committee hopes to make recommendations. 
He added that he wishes to learn if oils having different additives 
will mix and if waste-type filters remove additives. 

L. S. Billau, electrical engineer, Baltimore & Ohio, presented 
the section on-nickel cadmium batteries. Mr. Verd asked if these 
batteries could be placed in the same space as lead batteries and 
Mr. Billau said they would fit in the same compartments. M. A. 
Pinney, assistant electrical engineer, Pennsylvania, added that the 
Pennsylvania has a 110-volt, 175-amp-hr. battery which has been 
used on 600- and 1000-hp. switchers which fits existing containers. 
In response to a question by Mr. Verd on costs, Mr. Pinney said 
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ff the batteries will serve for 10 to 12 years, they will be com- 
petitive with lead batteries. The question of arctic-climate 
operations was raised by K. J. Loftheim, O. C. T., research and 
engineering division, U. S. Army. Mr. Billau said that laboratory 
studies had been made. H. Pryor, Electric Storage Battery Com- 
pany, said this is essentially a matter of operating practice and 
added that his company has prepared a complete set of instructions 
for cold weather operation. 

Mr. Billau inquired for information concerning the practice of 
determining proper charging of batteries by measuring the elec- 
trolyte level. Mr. Pryor replied that it was good and that a loss 
of %-in. per month indicates proper charging, with less indi- 
cating undercharging, and more overcharging. In response to 
further questioning he said that the regulator must he set higher 
in cold weather than in warm. With reference to the setting of 
the regulator, W. E. Dunn, Electric Storage Battery Company, 
said that there is an Exide battery operating on the Milwaukee 
with Waukesha equipment having thermal control of the charging 
rate which is operating very satisfactorily. 

In response to questions on actual operation, raised by R. W. 
Tonning, Jr., electrical engineer, Atlantic Coast Line, Mr. Pinney 
said that the Pennsylvania’s nickel-cadmium battery had developed 
a leaker caused by overfilling and that the battery had been rede- 
signed and replaced in service. The new box, he said, will, on 
the manufacturer’s recommendation, have no ventilation and that 
the only opening will be a drain hole. A. E. Voight, car lighting 
and air conditioning engineer, Atchison, Topeka & Santa Fe, 
then asked how this practice would provide for the disposal of 
generated gases. W. S. Weft, general electrical foreman, Florida 
East Coast, asked if consideration had been given to the location 
of battery boxes on Diesel locomotives. Mr. Billau replied that 
the wide variety of locomotive designs make recommendations 
impracticable. 

With reference to the standardizations of Diesel traction motors 
for the purpose of permitting interchangeability, Mr. Hamilton 
said that two manufacturers have agreed that before they produce 
another motor for switching locomotives, they will consider the 
subject of standardization particularly as it applies to physical 
dimensions. 

In presenting the section of the report on load indicators, R. I. 
Fort, assistant research engineer, Illinois Central, said the subject 
has been studied intensively, but that nothing tangible has been 
accomplished. Secretary Andreucetti asked about the manufac- 
turer’s attitude on this subject and Mr. Fort said they realize 
that the development of a loading indicator would improve loco- 
motive utilization. 

Concerning the work of sub-committee No. 7 on coefficient of 
adhesion at high speeds, Mr. Hamilton said in substance: It has 
been hoped that a speed-adhesion curve might be developed. 
Experiments indicate that the coefficient of adhesion does not 
change, and that results obtained are more an indication of the 
operating characteristics of individual locomotives such as 
bouncing wheels, spring action, etc. Apparently, also, smaller 
wheels are more apt to be “slippery” at high speeds than are 
larger ones. The question has arisen as to whether some 
device better than the differential relay should not be used to 
prevent wheel slippage. The present cost of more sensitive 
devices is high. It is the first or first two axles which give 
trouble at high speed. 

E. J. Feasey, chief inspector of Diesel equipment; Canadian 
National, presented the section of the report on standard symbols 
and said it was the shop men who complain most about the use of 
differing symbols. In most cases, he said, the railroad symbols 
have been selected by the committee in preference to the manu- 
facturers. It is the intent of the committee, he said, to include 
wiring on other than Diesel and electric locomotives. S. R. 
Negley, electrical engineer, Reading Company, offered the opinion 
that A. S. A. standards should be the guide for all standards. 
Mr. Feasey answered that the committee has been guided by 
A. S. A. committees and that the section committees will also 
deal with manufacturers to produce a set of standard symbols. 
This action received the endorsement of Secretary Andreucetti. 

Mr. Fort presented the section of the report on lamps for 
Diesel-electric locomotives and explained that it was possible to 
considerably reduce the number of types in use. A few new types 
have been suggested, he said, and these are being carefully con- 
sidered. H. W. Townsend, electrical foreman, Atchison, Topeka 
& Santa Fe, asked if the questions of illumination had been con- 
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sidered in the selection of lamps. Mr. Fort said that up to the 
present time it has not but that it will be included in the work 
of the committee. 

Secretary Andreucetti suggested that it would be helpful to 
study faulty operations of operating relays. Mr. Verbarg said 
that most road locomotives are less than five years old and that 
in time costs will be studied more critically. Mr. Verd asked if 
Diesel locomotives were properly a subject for the Electrical 
Section and Mr. Andreucetti explained that all work done by 
the Sections goes to the chief mechanical officers. 


Electric Welding 


A major portion of the report consists of descriptions of inert 
gas shielding for arc welding, atomic-hydrogen welding and auto- 
matic welding heads. 


Inert Gas Shielding 


On the subject of inert gas shielding for arc welding, the report 
states in part: 

Basically, inert gas shielded arc welding is quite similar to 
regular fusion welding in that the metals to be joined are heated 
to fusion temperature by an electrode. In the inert-arc process, 
this electrode is bare tungsten, but unlike ordinary welding, it is 
not deposited in the weld. However, when welding heavy material 
at high welding currents of 400 to 500 amperes, there is a slight 
transfer of tungsten from the electrode to the weld pool. Traces 
only are noticeable when examining an X-ray photograph. Welds 
can be made by fusing the base metal only, or by additional metal 
from a filler rod. 

The weld is shielded against oxidation by an inert gas, usually 
argon or helium, which flows through a nozzle in the electrode 
holder and completely envelops the electrode and molten pool. 

A water system with a minimum of 45 and a maximum of 65 
Ib. pressure is necessary to insure adequate cooling of electrode 
holder, cable and high frequency pilot coil. ° 

Metals such as magnesium alloys, copper, stainless steel, monel 
and many others can be welded using helium as a shielding gas. 

Probably the most interesting development in inert gas shielded 
arc welding is its application to aluminum and aluminum alloys on 
a production basis without the use of any flux whatever. 


Atomic-Hydrogen Are Welding 


“The atomic-hydrogen Process, the report states, differs from 
other arc welding processes in that the arc is formed between two 
tungsten electrodes, rather than one electrode and the work. This 
makes the atomic-hydrogen electrode holder an unusually mobile 
tool, since it can be moved from place to place without the arc 
being extinguished. 

This arc is completely surrounded by an atmosphere of hydrogen. 
The hydrogen performs a double function of shielding the molten 
metal from oxidation and contamination by the air and transfer- 
ring heat from the arc to the work. This heat transfer is caused 
by the arc, which supplies heat and breaks down the molecular 
hydrogen into atomic form. The re-combination of the atomic- 
hydrogen to molecular liberates heat at the surface of the metal 
being welded. 


Automatic Welding Heads 


A fund of information on welding heads is included in the 
report. A general statement on the subject, taken from the report, 
is as follows: 

By the atomic-hydrogen welding process, welds of approxi- 
mately the same analysis as the parent metal can be made. The 
filler rod used in making the deposit should be of the same analysis 
as the part being welded, except it should contain about one-third 
more carbon to compensate for the loss of this element during 
welding. This process deposits a clean smooth weld, free from 
spatter, pin holes and impurities, such as slag, oxides and nitrides, 
and is well adapted for welding worn drop forge and forming 
dies. The heat treating response and machining characteristics of 
the deposited metal can be made practically identical with those 
of the parent metal. There are several types of automatic elec- 
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tric welding heads available for feeding filler metal. These 
may be placed in three classes ; namely, heads for feeding bare or 
lightly coated electrodes, heads for feeding heavily coated elec- 
trodes, and the automatic carbon arc welding heads. The 
carbon arc heads can be used with or without filler metal. 


Qualification Tests 


The final section of the report deals with qualification tests for 
welding operators. The need for a supplementary test arose when 
it was determined that in some states it is necessary that the 
welder’s qualification tests for certain classes of work must be 
in accordance with the requirements of the A. S. M. E. Boiler 
Codes. It, therefore, appeared desirable that the Electrical 
Section include as an alternate qualification test, one that would 
be acceptable under state requirements to eliminate the necessity 
for making two qualification tests. It is the opinion of this com- 
mittee that the qualification test previously appearing in the 
Manual is very satisfactory for preliminary testing, but it believes 
the new method of testing incorporated in this report could well 
be adopted as the official one for the railroad’s permanent record 
of the individual welder. 

The report is signed by L. E. Grant (Chairman), engineer 
of tests, Chicago, Milwaukee, St. Paul & Pacific; A. F. Stiglmeier, 
general supervisor, boilers and welding, New York Central; 
Charles Herdy, welding foreman, Illinois Central; M. A. Herzog, 
chief chemist, St. Louis-San Francisco; J. S. Miller, supervisor 
welding, New York, New Haven & Hartford; Frank A. Longo, 
general boiler inspector, Southern Pacific; B. W. Covell, master 
welder, Northern Pacific; Robert Moran, welding supervisor, 
Missouri Pacific; John Hengstler, supervisor of welding, Altoona 
works, Pennsylvania; H. A. Patterson, supervisor of welding 
equipment, Atchison, Topeka & Santa Fe. 


Discussion 


L. E. Grant, engineer of tests, Chicago, Milwaukee, St. Paul & 
Pacific, in presenting the report said that the committee has 
worked with various other mechanical committees which are also 
studying welding subjects. He said there has been much objec- 
tion so rules, particularly rule 23. The section on qualification 
test for welders, he explained is submitted for inclusion in the 
manual to replace the material on page ESF 53, 54, 55 and 56. 

P. H. Verd, superintendent motive power & equipment, Elgin, 
Joliet & Eastern, asked if progress has been made in welding cast 
iron electrically. Mr. Grant replied that two high-nickel content 
coated electrodes are now being used which do a reasonably good 
job of welding cast iron. He said, however, he did not think 
they would be satisfactory for the repair of a broken locomotive 
cylinder. 


Motors and Controls 


The major part of the report consists of two studies: One 
compares the respective merits of synchronous motor-generator 
sets and rectifiers as sources of shop power, and the other com- 
pares portable motor-generator sets with portable rectifiers for 
charging car batteries. 


Shop Power Supply 


The shop power study is based on an assumed existing shop 
in which d.c. energy is now supplied by engine-generator sets. 
The study, however, provides a guide for determining the eco- 
nomics of installing rectifiers as a new shop facility, increased 
loads, or the replacement of obsolete generating equipment. 


Basic Conditions 


The following conditions were assumed on the basis that they 
represent average conditions in a medium size railroad heavy 
repair shop: 

1. Electrical energy at 2,300 volts, 3-phase, 60 cycles, is avail- 
able at the point of use. 

2. Energy is to be converted to 250-volt, d.c. for operation of 
cranes, turntables, shop motors and some general lighting, rep- 
resenting a, portion of the shop electrical requirements. The 
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balance of the equipment is 3-phase, a.c. with most of the light- 
ing load on the a.c. service. 

3. Space is available in the engine room for installation of 
either rectifier equipment or motor generator sets. 

4. An engineer is on duty 24 hours per day to supervise oper- 
ation of either type of equipment. The costs of such super- 
vision are not charged to operating costs since it is required 
under present operation and cannot be eliminated or reduced under 
either condition of operation. 

5. Electricity if purchased from a local power company and 
billed on a large power rate schedule which contains a sliding 
scale of rates for demand and energy charges with no dis- 
counts. It is assumed that a quantity of a.c. energy is already 
purchased and that an additional kw. of demand (on a 30-min. 
basis) will be billed at $1.10 per month and each additional kw.- 
hr. at $0.0065. 

6. The savings to be effected by discontinuing operation of the 
existing engine generator sets have not been considered in either 
scheme since the primary purpose of this analysis is to present 
a comparison of operating costs for motor generators versus 
rectifiers. 


Determination of Load Conditions 


A careful analysis should be made of existing requirements to 
determine peak loads on the 250-volt d.c. system and average 
loads on each trick weekdays, as well as Sundays or. holidays, 
for selecting size of units to be installed, as well as to deter- 
mine comparative costs of operation. 

A list of all d.c. motors in service and total lighting load will 
give the total connected load to be provided for as well as fur- 
nishing a check of the peak load. At the assumed shop, there 
is a total of 907% hp. in d.c. motors, varying from a 3-hp. 
motor on a small pump, to a 75-hp. motor on a large blast 
fan. The d.c. lighting load represents only those circuits which 
have not already been converted to a.c. and totals 75 kw. This 
represents a totat connected load equivalent to 752 kw. 

An accurate check of average loads should be made over 4 
period of at least two or three days, including a Sunday oF 
holiday, and at least one normal working day. If a kilowatt- 
hour meter is available, the engineer can take readings every 
15 or 30 minutes on each shift during the check period. If no 
kilowatt-hour meter is available, readings can be made of am- 
meter and voltmeter, from which average kilowatt readings can 
be calculated. It is assumed that a check of voltmeter and am- 
meter readings at the shop under study are as follows: 


Normal Workdays ve ; Peak Kw. 
lst shift ip "180 A 240 
2nd shift.. 130 200 
3rd shift.. 80 130 
Satardaya and Sundays 
Lats Shift. sera i ES ET ET. 90 140 
Did) Shite ssh Pacha re N yuma tAce! Bs 100 140 
Bede Whit Geass bie Sut cite teach oa oo afe cate mio EOE Ears He 90 120 


The loads on the d.c. system listed above are assumed to 
represent average loads over a 12-month period for simplicity: 
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If lighting forms an appreciable portion, the winter load will be 
greater than summer demands and allowance must be made for 
this variation. A similar allowance should be considered for 
seasonal variations. 

There will be peaks of short duration of greater value than 
the peak kw. values shown by the meter readings. These peaks 
can be neglected since either generators or rectifiers have a 
short time rating considerably above normal so that no harm 
will result even though the requirements are as high as 125 
per cent rated capacity for 2 hours. 


Size of Equipment 


Either two 300-kw. units or one 300-kw. and one 200-kw. unit 
could be used. 

It was decided to install two 300-kw. units since the importance 
of shop operations makes it essential that full capacity be avail- 
able in event of failure of one unit. With full spare capacity, 
it would not be necessary to restrict shop operations at any time 
in event of a failure or shutdown of one unit. 

The difference in efficiency between 200-kw. and 300-kw. units 
is very small so that even the lighter loads on third shifts or 
Sundays can be carried almost as efficiently on the 300-kw. 
units as on the 200-kw. units. This is particularly true of 
rectifiers. 


Cost of Equipment 


The cost of two 300-kw. motor-generator sets with a 40 deg. C. 
continuous rating, and a capacity of 125 per cent load for 2 
hours, is detailed in the report. Including all necessary switch- 
gear, foundation, and installation and electrical work, it would 
be approximately $42,400.00. The price is based on 80 per cent 
p-f. synchronous motors. Unity power factor motors could be 
used which will reduce the overall price approximately 5 per 
cent, but it is generally considered good practice to use 80 per 
cent p.f. motors to secure the benefit of power factor correction. 

The cost of a comparable pair of sealed-tube, 300 kw. con- 
tinuously rated rectifiers, capable of carrying 125 per cent load 
for 2 hours and a 200 per cent load for one minute is given as 
approximately $42,800.00. 

The rectifier tubes require a supply of cooling water of ap- 
proximately 6 gal. per min. to maintain proper operating tem- 
perature. In a majority of cases, raw tap water can be used for 
cooling, but if there is any question as to the purity of the 
water, a chemical analysis should be made. If the water is 
unsuited because of scale forming impurities, a heat exchanger 
of water to water type, or water to air type, should be used. 
It is assumed that such a water to water heat exchanger is 
essential at the proposed location to prevent scaling of water 
passages. 


Cost of Power for Motor-Generator Sets 


It is necessary to calculate the total quantity of electrical 
energy to be purchased, as well as the demands, to arrive at 
comparative operating costs. Using the assumed average and 
peak kw. demands listed in an early section of the report, the 
total energy to be purchased can be calculated with reasonable 
accuracy as follows: 


Overall Total 
: Average Fff. at Total kw.-hr, 
Normal workdays— kw. Average kw. kw.-hr. per day 
Ist shift............ 180 1,440 83.5 1,725 
2nd shift............ 130 1,040 81.0 1,284 
Grd SNES eye sky he 80 640 70.0 914 3,923 
Saturdays, Sundays and holidays— 
lst shift.. -90 720 73.0 986 
2nd shift.. 100 800 75.0 1,067 
3rd shift.. 80 640 70.0 914 2,967 


On the basis of 114 Saturdays, Sundays and holidays, and 251 
normal working days, the total energy input to the motor on 
the generator set will be: 


251 days x 3,923 kw.hr. per day.. 984,673 
114 days x 2,967 kw.-hr. per day.. 338,238 
Total kw.-hr. per year .............0000005 1,322,911 


The maximum demand on the d.c. system as outlined pre- 
viously is assumed on a 30 minute basis as 240 kw. The over- 
all efficiency of the motor-generator set at this load is approxi- 
mately 86 per cent so that the increased demand on the purchased 
energy service will be 279 kw. The assumption is made that 
a.c. energy is already purchased in considerable quantities and 
that the additional energy and demand will add to the present 
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billing values. Normally the demand on the d.c. system will not 
occur in exactly the same period and a diversity factor might 
be used which would reduce the total. For an estimate of this 
type, it is well to be conservative and to add present and addi- 
tional demands numerically. 


Cost of Operation and Maintenance of Motor 
Generator Sets 


Fixed charges representing 13 per cent (interest, depreciation 
and taxes) on a total expenditure of $42,400.00 amount to 
$5,512.00. 

Electrical Energy: 


y: 
1,322,911 kw.-hr./year @ $.0065/kw.-hr. ..... $8,599.00 


279 kw.-hr. demand @ $1.10 x 12 mo. ...... 3,683.00 $12,282.00 


The total kw.-hr. will be purchased on the lowest bracket of 
the rate schedule as outlined in paragraph 5 of the assumed 
conditions. The demand charge which is paid monthly is like- 
wise billed at a lower bracket on the demand charge schedule. 

Supplies—Ojijl, brushes, etc. amount to $120.00 

Maintenance—Labor and material amount to $360.00 


The total cost of operation and maintenance per year amounts 
to $18,274.00. 


Electrical Energy Input to Rectifiers 


The energy input to the rectifiers is calculated in the same 
manner as for the generator sets, using assumed average and 
peak kw. demands, with the efficiencies at average load obtained 
from efhiciency curves, as follows: 


Overall Total 

Average Eff. at Total kw.-hr. 

Normal workdays— kw. kw.-hr. Average kw. kw.-hr. per day 
Ist) shift............ 180 1,440 91.3 1,577 
2nd shift............ 130 1,040 91.0 1,143 

3rd shift) 20... 0.20. 80 640 90.0 711 3,431 

Saturdays, Sundays and Holidays— 

Ist. Shift) oe ese cs 90 720 90.4 796 
2nd shift............ 100 800 90.8 881 

3rd shift... 80 640 90.0 711 2,388 


On the basis of 114 Saturdays, Sundays and holidays, and 251 
normal working days, the total energy input to the rectifier 
transformer will be: 


251 days x 3,431 kw.-hr. per day................ 861,181 
114 days x 2,388 kw.-hr. per day................ 272,232 
Total kw.-hr. per year............... eee 1,133,413 


The maximum demand on the d.c. system is 240 kw. on a 
30 min. basis. At this load, the overall rectifier efficiency is 
91.3 per cent or an actual demand on the a.c. system of 263 kw. 


Cost of Operation and Maintenance of Rectifiers 


Fixed charges representing 13 per cent (interest, depreciation 
and taxes) on a total expenditure of $42,800.00 amounts to 
$5,564.00. 


Electrical Energy: 
1,133,413 kw.-hr. per year @ $.0065 kw.-hr.. 


. $7,367.00 
263 kw. demand @ $1.10 x 12 mo. 3,47 


472.00 


10,839.00 


As outlined previously, the kw.-hr. and demands are pur- 
chased and billing is based on low brackets of the power company 
rate schedule. 

The cost of miscellaneous supplies is $60.00. 

Cooling Water: 

It is assumed that water available for cooling rectifier tubes 
has impurities which make it undesirable for direct cooling and 
a water to water heat exchanger is included. It is assumed that 
6 gal. per min. of water is required for cooling which is pur- 
chased at a cost of $0.10 per 1,000 gal. Total cost of cooling 
water is $315.00. 

Replacement Tubes: 

Rectifier tubes will have a normal life of approximately four 
years and the six tubes in each rectifier will have to be re- 
placed. Replacement tubes cost approximately $300.00 and an 
average of 11⁄4 tubes must be replaced each year. 


Cost of replacement tubes .............0..0 0c e eee $450.00 
Maintenance—labor and material .................. 240.00 
Total cost per year .........000.. 00 eee eee 690.00 


The total cost of operation and maintenance of rectifiers per 
year is $17,468.00. 
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Comparative Costs for Generators and Rectifiers 


Total cost of two generator sets $42,400.00 
Total cost of two rectifiers ....... 42,800.00 
Annual cost of operating generators cee 1827400 
‘Annual cost of operating rectifiers ........---+--- 17,408.00 


Summary 


The total initial costs of installation for either motor gen- 
erator sets or rectifiers on the basis outlined above will be about 
the same. In the case of the motor generator sets, metalclad 
switchgear units are included for both motor starting and d.c. 
distribution for comparison with the rectifier units which are 
completely enclosed. Industrial type motor controllers, open 
d.c. switchgear panels and unity power factor synchronous 
motor might be used which will reduce the total installed cost 
approximately $12,000.00, resulting in a reduction in fixed charges 
and operating cost. 

The cost of the rectifier units can be reduced approximately 
$4,000 by using oil filled transformers and open distribution 
panels in lieu of the Askarel filled transformers and metalclad 
distribution panels. The regulations of the National Electrical 
Code will require a vault for the oil filled transformer, whereas 
Askarel filled transformers can be installed in a building without 
other protection. 


Conclusions 


The comparison outlined above indicates that sealed tube rec- 
tifiers are more economical in operating and maintenance costs 
than motor generator sets even for loads where the demands 
in kw. are high, and the consumption in kw.-hr. relatively low. 
The conditions at the assumed shop were based on a total con- 
nected load of 752 kw., a peak of 240 kw., and average loads 
on an 8-hour shift from 80 to 180 kw. which represents a low 
consumption in comparison to the demand and connected load. 
It will be noted that both the rectifier and generator sets have 
excess capacity and can carry much higher loads than shown. 
Such increased loads will show a greater saving by the use 
of the rectifier due to its higher efficiency at all loads in com- 
parison with the motor generator sets. 

At the same time the initial installed costs of the motor genera- 
tor sets can be reduced, as outlined in the summary, which will 
reduce the fixed charges and require a smaller original expendi- 
ture. 

In view of these facts, it is impracticable to make definite 
recommendations as to whether generator sets or rectifier sets 
should be installed for a particular application. An analysis 
should be made using the outline above, with consideration given 
to all associated conditions, to arrive at a specific decision for 
that application. 


Portable Rectifiers v.s. Motor-Genergtor Sets for 
Battery Charging 


The two general classes of types of storage batteries in common 
use are the lead type with acid electrolyte, and the nickel-iron 
type with alkaline electrolyte. 

On discharge, the voltage per cell for the lead type is about 
2.05 at the start and 1.75 at the finish. Charging starts at about 
21 volts and finishes at about 2.5 volts. 

It is recommended for a lead type storage battery that a 
certain starting rate of charge be maintained until the cell voltage 
has reached about 2.5 volts and that a reduced rate or “trickle” 
charge then be maintained until the voltage again reaches 2.5 
volts. 

Each nickel-iron cell starts discharging at about 1.45 volts 
and finishes around 1.1 volts. It starts charging at about 1.55 
volts and finishes around 1.8 volts. A constant rate of charge 
is recommended for the nickel-iron type in contrast to that for 
the lead type. 

Both the motor generator and the copper oxide rectifier type 
charger meet these requirements satisfactorily, and the opera- 
tions are all automatic in so far as the charging rate is con- 
cerned for lead-type cells. Both are designed to insure com- 
plete charge and yet result in the longest possible battery life. 
However, the efficiencies and power factors at which they meet 
these requirements are quite different and are considered in a 
following section. 

As far as the load is concerned, there are usually two types 
encountered with railway car batteries. One is a 32-volt battery 
which uses either 25 cells of the nickel-iron type or 16 cells of 
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the lead type. The second is a 64-volt battery which uses 32 
cells of the lead type or 50 nickel-iron cells. The trend in rail- 
way car battery voltage is ever upward, many of the recent 
cars being equipped with 110-volt batteries. 

Both the motor generator and the copper oxide type chargers 
are designed specifically for these loads, and the operations neces- 
sary to switch from one type of a load to another are minimized. 


Miscellaneous Requirements of Battery Chargers 


Since the battery charger must be moved about to the various 
cars in the case of railway-car battery with the portable type oi 
charger, it must be as light in weight and economical in space 
as possible. As far as the weight is concerned, the copper oxide 
type is much lighter than the motor-generator type, and there- 
fore is much easier to wheel around and more desirable because 
of this. 


Costs 


Typical list prices of a portable motor generator battery charger 
and a copper oxide type of comparable rating for railway car 
battery use are listed below: 


Motor generator 


erator: hai al EOT $1,000.00 
Copper oxide type 


1,500.UU 

Operating and maintenance costs for the rectifier type of bat- 
tery charger are comparatively small, the only moving parts 
being the fan, and its driver. There is some question con- 
cerning replacement of the rectifier elements since portable recti- 
fiers for car battery charging service have not been in operation 
long enough to determine the exact life. Conditions such as 
high ambient temperature and exposure as well as frequency of 
operation affect the life, and replacement may eventually be 
necessary. However, units of this type have been in actual 
service for over ten years, and manufacturers state that life 
tests have been in progress on similar units at continuous full 
load conditions for approximately 20 years without relacement. 
This represents a decided advantage in favor of the rectifier 
since maintenance costs will be negligible. 

In contrast to this, the motor generator type requires consid- 
erable maintenance, peculiar to any type of rotating machinery. 
such as necessary repairs and replacement of parts. 

The efficiency and power factor characteristics for the copper 
oxide type are fairly constant with varying load, even up tu 
180 per cent of full load. This is particularly desirable in the 
event that time is limited and a faster charge,—and hence greater 
than full-load capacity—are desired. The efficiency of the 
motor generator type drops off rapidly over 110-130 per cent of 
rated load. 

The copper oxide type has a very good power factor charac- 
teristic, being 90 per cent or greater from about 40 per cent to 
180 per cent of rated load, whereas the motor generator type 
drops off with light loads and is about 85 per cent at full load. 


Power Factor Correction 


Under the subject of power factor correction, the report in- 
cludes two charts which indicate that is can be corrected at a 
lower cost by means of capacitors used in conjunction with in- 
duction motors when the motor size is less than 75 to 100 hp.. 
and that costs favor the use of synchronous motors for larger 
sizes. 

The report is signed by the joint committee on Motors and 
Control whose members are R. H. Herman, (Chairman, Joint 
Committee, and Chairman for Electrical Section, Mechanical 
Division), engineer shops and equipment, Southern; A. B. Miller, 
electrical inspector, Chicago & North Western: G. O. Moores. 
assistant engineer, construction and maintenance, Baltimore & 
Ohio; and A. P. Dunn, (Chairman, Electrical Section, Engineer- 
ing Division), electrical foreman, New York Central; J. A 
Cooper, electrical engineer, Wabash; C. P. Trueax, assistant 
electrical engineer, Illinois Central. 


Discussion 


The report was presented by R. H. Herman, engineer shops 
& equipment, Southern Railway. M. A. Pinney, assistant elec- 
trical engineer, Pennsylvania asked if a smaller rectifier could 
not be compared with a larger motor-generator set because of 
its high peak capacity. Mr. Herman replied that the rectifier 
will take higher momentary loads, but that both have about the 
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same maximum rating. W. S. H. Hamilton, equipment electrical + 


engineer, New York Central added that multiple anode recti- 
fiers with pumps will stand instantaneous loads of 5 to 6 times 
normal rating, but that it is his understanding that sealed-off 
types cannot take instantaneous peaks much higher than those 
permissible on a motor-generator set. 

It was proposed that a standard welding set would be better 
for charging batteries than the one described in the report since 
it would be considerably cheaper, and Mr. Herman explained that 
the welding set would not be suitable for charging batteries of 
all voltages. R. H. Russel, efficiency engineer, Great Northern 
wanted to know if sealed-off rectifiers might be used for charging 
batteries and Mr. Herman replied they are not practical in sizes 
below 100-kw. Mr. Hamilton asked about selenium type chargers 
and Mr. Herman said they have given a good account of them- 
selves and should be considered. 


Locomotive Electrical 
Equipment 


The first section of the report which deals with focusing and 
alignment of headlight beams is summarized in the following 
paragraphs : 

The customary practice where locomotives are serviced is to 
select a straight section of track from 800 to 1,200 ft. in length, 
and by adjustments of the focusing device, and by moving or 
shimming the headlight case, the light beam is focused and aimed. 
Obviously, this work has to be done at night, and the track space 
in use must be unoccupied by other locomotives. 

Focus and Alignment with Instruments: An instrument has 
been developed, the use of which permits this work to be done 
by day or night, with a greatly decreased occupied track distance. 

The device consists of a cast aluminum cylinder about 15%4 in. 


Fig. 1—Focusing and aligning device 
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Fig. 2—Application of focusing and aligning device to headlight case 


in diameter by 9 in. long, with both ends closed. One end is 
perforated with two rows of small holes located on the horizontal 
and vertical centerlines. The inside of opposite end is marked 
with two rows of small white circles in the same relative position. 
(Fig. 1.) 

The cylinder is arranged for mounting on the front door ring 
circle of the headlight case, with the perforated end toward the 
headlight reflector. (Fig. 2.) 

With the headlight burning, the lamp is moved by means of the 
focusing device until the light shining through the holes in the 
disc produces uniform images on the white circles. When such 
condition obtains, it indicates the lamp filament is at the focal 
point of the reflector. The light images are viewed through a 
suitable opening in the side of the cylinder. 

For alignment, an aligning tube is accurately mounted on top 
of the cylinder. This tube contains two vertical sights and a 
mirror mounted at an angle of 45 deg. for viewing a target 
through the sights. A spirit level is mounted on the side of 
the tube for leveling the headlight case, aligning it in the vertical 
plane. (Figs. 1 and 2.) 

For horizontal alignment, a target in the form of a vertical 
rod is placed in the center of a straight track from 100 to 200 ft. 
in front of the locomotive. The operator then views the target 
in the 45-deg. mirror, and moves the headlight case until the target 
lines up accurately with the two vertical sights in the tube. 
(Fig. 3.) 


Prefocused Headlight Lamps 


Prefocused headlight lamps are available, and have been used 
with success by several railroads. These lamps dispense with 
adjustable focusing devices, and afford a definite and 
accurate focus. 

An alignment device, shown in Fig. 4, was developed primarily 
for use with headlights using prefocused lamps. It contains 
the alignment tube with suitable means of attachment to the 
headlight, and dispenses with the apparatus required for testing 
the focus of the lamp. The alignment procedure is similar to 
that described above. 


Electric Trainline for Air Brake Control 


The report offers alternate arrangements for selection as 
means for connecting electric air brake trainlines between the 
rear of a tender and the first car or the rear of the tender and 
a second locomotive. These are as follows: 

Arrangement No. 1, shown in Fig. 5, utilizes a standard 
receptacle on rear of tender, and a train line cable with standard 
and similar plugs at each end. 

Arrangement No. 2, shown in Fig. 6, utilizes a junction box 
with the train line cable permanently attached thereto, and a 
standard plug at outer end of cable for connection to cars. 

Figure 7 shows a typical arrangement and the general location 
of the receptacle on the head end of locomotive for double- 
heading. 

Arrangement No. 1 will probably be found more suitable 
for connecting to a second locomotive (double-heading), in that 
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a standard receptacle without the contact unit. The jumper 
cable shall be as described in Section “A”’—(ES-A-18-1945), 
Color code, wire designation and terminal connections shall be 
as described in Section “A’—(ES-A-18-1945). Jumper cable 
lengths where shown herein are’ only approximate. Due to the 
variety of locomotive and tender constructions, the required 
lengths will have to be determined to suit the several types 
of construction. 


Attachment to Reflector 


as Necessary 5 Prefocused Lamp 


it OX. Receptacle 


Alignment \ 
optical Tube \ \ 


~- B 


Fig. 4—Aligning device for use with headlights using prefocused lamps 


Elimination of Shock to Headlights 


For reducing shock and vibration to headlight cases, it is 
proposed to use rubber in shear with the weight of the head- 
light case evenly distributed on the shock mounts and the sus- 
pension points on the case proper to be mounted as close as 


Fig. 3—Track target 


a longer train line cable probably will be required between i 
two locomotives. The dummy receptacle, shown in Arrange- prox! Junction Box | 
ment No. 2, may likewise be used with Arrangement No. 1, | 


: : Conduit 
if desired. 

Receptacles at the various points indicated shall be as shown Dummy 
in Section “A”—(ES-A-20-1945). The junction box, indicated Receptacle | 
in Arrangement No. 2 (Fig. 2), shall be as shown in Fig. 8. wah 
The dummy receptacle shall consist of an exterior housing of ae 


Train Line Cable 
Approx. 8 Ft. 


Sea 
Fig. 6—Application of air brake connector to rear of tender—Alternate 
arrangement No. 2, with trainline cable attached permanently in 


junction box 
possible to the center of gravity, to minimize all uneven vibra- 
Train Line tional frequencies, as illustrated in Fig. 9. 
Receptacle For eliminating shock and vibration from headlight sockets 
it is proposed to use rubber in shear, set at a predetermined 
Train Line Plug vibrational frequency, as illustrated by Fig. 10. 
AnA Sealed Beam Headlights 
Train Line Cable 
Approx. 8 Ft The sealed-beam system of headlighting similar to that used 
on present-day automobiles is being- tried out on a strictly 
Train Line Plug experimental basis by some of the eastern railroads on steam 
locomotives. ; 4 
This lamp is approximately 7 in. in diameter, and aii 


at 200 watts at 30 volts. The rated life is 500 hours. 


; i = vith a beam : 
Fig. 5—Application of electro-pneumatic air brake connector to rear velops approximately 200,009 beam candle r 8 deg. ver" 
of tender—Alternate arrangement No. 1, with receptacle attached spread of approximately 12 deg. horizonta y, and 

to tender tically. The lamp is also available in 32-volt rating. | 
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The original plan called for operating two such units in the 
standard 14-in. headlight housing to produce approximately 
400,000 total maximum beam candle-power. (The average beam 
candle-power obtained from the standard 250-watt, 32-volt 
‘ocomotive headlight lamp, with a 14-in. glass reflector is 
345,000.) However, there appear to exist two schools of thought 
regarding the use of this new unit, i. e.,—the first is to use the 
two units together to replace the present 250-watt, 32-volt, 
14-in. reflector combination, and the other is to use the sealed- 
beam unit as a reserve light source in case of lamp. burnout 
in the present headlight system. 

Road tests are being conducted on an adapter mounting for 
two lamps to be used in the present headlight case, and on a 


Train Line Receptacle 


Train Line Plug 


Train Line Cable 


Fig. 7—Application of air brake connector to front end of locomotive 
for double heading 


single lamp housing to be used on the above-mentioned emer- 
gency or spare basis. Results to date on both systems are 
encouraging. 

The advantages of sealed-beam lighting are many when com- 
pared with the present-day system. Since the filament, reflector 
and clear cover glass are integral, the need for focusing and 
cleaning of reflectors and lamps is eliminated. The depreciation 
in beam candle-power throughout the life of the filament is 
greatly reduced, since the chamber in which the filament is 
operated is much larger than in the case of the present 250- 
watt, P-25 bulb lamp. Since the sealed-beam unit is made of 
heat resisting glass, it is not subject to failure due to water 
cracks, etc., such as encountered occasionally with the P-25 
bulb lamp when used in headlight cases with leaky gaskets. 
Also, loose lamp bases resulting from vibration or strain are 
eliminated. 

The use of the 200-watt, 30-volt, sealed-beam unit offers great 
possibilities, especially from the standpoint of standardization. 
Two units operated in multiple will provide better road illumina- 
tion for steam road locomotives. One unit will be sufficient 
for swtiching locomotive service. 

For Diesel-electric use, a road engine would operate two of the 
30-volt units in series on a circuit equipped with a voltage 
regulator or resistance to provide the 60 volts across the two 
units. A substitute resistor and switch can be provided in this 
service to replace either of the units in case of filament burnout 
in either unit. Where 32 volts is available on Diesel-electric 
road or switching locomotives, the two units would be operated 
in multiple. 

Diesel-electric switching locomotives would be equipped with 
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one unit operated in series with the proper resistor to deliver 
30 volts at the lamp unit terminals. 

As in the case of all such ideas, there remains additional work 
to be carried out in the way of providing better mounting devices 
to cushion the lamp against vibration and also to maintain align- 
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Fig. 8—Junction box 


ment of the units. Satisfactory progress is being made on both 
items. If the present road tests prove the idea desirable, pro- 
duction of any large scale must await the provision of suitable 
manufacturing equipment for both the lamp and the mounting 
devices. 


Power from Steam Locomotives for 64-Volt 
Electro-Pneumatic Air Brakes 


The assignment for Sub-Committee No. 5 was to study and 
report on available apparatus for supplying power from steam 
locomotives to trains equipped with electro-neumatic air brakes 
requiring 64 volts for their operation. 

Two alternates are given, without preference as follows: 

1. Motor-generator set, 500 watts, 32 volts d. c. to 64 volts 
d. c., single frame, two bearing totally enclosed. Use of this 
motor-generator set requires that the turbo-generator furnishing 
electrical power for the locomotive be of sufficient capacity to 
handle the load imposed by this- set, including its conversion 
losses. Efficiency of the motor-generator set is estimated at 
50 per cent. 

2. Turbo-generator, 500-watts (minimum), 64 volts, d. c. of 
conventional design. This generator is considered as supplement- 
ing the usual 32-volt generator on the locomotive, but is elec- 
trically and physically separate therefrom. 


A. C. Turbo-Generators 


Sub-Committee No. 6 was given the assignment of reporting 
on the possibilities of a. c. turbo-generators and auxiliary equip- 
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Fig. 9—Rubber shock absorbing units applied in shear on center line 
of headlight case 


ment for supplying power for radio, headlights and train con- 
trol. The committee’s conclusions are as follows: 

The a. c. turbo-generator, if proposed for a single and com- 
plete electrical power supply on locomotives, including electro- 
pneumatic brakes, involving a rating of the order of 2,500 watts, 
at this time is considered invpraetical, principally because of 
the prohibitive size, weight and cost of the auxiliary rectifying 
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apparatus required for essential d. c. loads, especially that for 
the electro-pneumatic brakes. 

A single and complete electrical power supply on locomotives, 
excluding electro-pneumatic brakes, involving a rating of the 
order of 1,500 watts, is considered a borderline case of prac- 
ticability; subject to the design problems involved, and the 
size, weight and cost of auxiliary rectifying apparatus for cab 
signals—train control. 

A supplementary, or second generator, on locomotives strictly 
for loads which require no rectifying apparatus, involving ratings 
of 1,000 watts or less, is considered practical but with added 
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Fig. 10—Socket assembly rine on rubber in shear—prefocused 
mp 
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objectionable features of space requirements on modern loco- 
motives, and the approximate doubling of turbo-generator main- 
tenance costs. 


Inductor Type Generator Preferred 


The preferred type of a. c. generator, if used, is the inductor 
type. 

The a. c. generator must not generate frequencies, either 
fundamental or harmonic, in the range of frequencies used for 
cab signal or train control systems, unless the generator wiring 
is electrically and inductively separate from the cab signal— 
train control wiring. 

Certain electrical loads on a locomotive have been designed 
for direct-current. The cost of changing such apparatus to 
operate on a. c. of any frequency is prohibitive. The principal 
electrical loads in question are for cab signal-train control 
systems (32 volts) and electro-pneumatic brake system (64 
volts). 

The report is signed by A. D. Whamond (Chairman), Fore- 
man, Office of Electrical Engineer, Pennsylvania; W. C. Kelley, 
supervisor automatic train stop equipment, Illinois Central; 
Roy Liston, mechanical inspector, Atchison, Topeka & Santa 
Fe; W. G. Switzer, assistant engineer, New York Central; 
R. G. Thompson, supervisor cab signals and lighting, New 
York, New Haven & Hartford; A. C. Zagotta, cab signal super- 
visor, Chicago, Rock Island & Pacific. z 


Discussion 


The report was presented by A. D. Whamond, foreman, office 
of electrical engineer, Pennsylvania. The section’ on trainline 
for air brake control was presented by W. G. Switzer, assistant 
engineer, New York Central. H. C. Paige, assistant mechanical 
egnineer, New York, New Haven & Hartford, asked why no 
dimensions are shown for lateral displacement of the location 
of the receptacle on the front end’ of a locomotive. Mr. Switzer 
replied that varying construction of locomotives makes it neces- 
sary to put the receptacle in different places. Some applications, 
he said, may require an extra long cable. He added that no 
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reference is made in the report to Diesel locomotives and thz 
it is assumed that this will be handled by the committee ..- 
Automotive and Electric Rolling Stock. 

Assignment No. 3 on eliminating vibration and shock fr- 
headlight cases and sockets was presented by A. C. Zagat: 
cab signal supervisor, Rock Island & Pacific. L. J. Verba: 
air conditioning engineering, Missouri Pacific, reported tt: 
experiments made on his road, both with rubber in shear ar 
compression, show that rubber in shear is much more effecti: 
in extending lamp life. 

The section of the report on sealed-beam headlights was pre- 
sented by Mr. Switzer, who said that filament life as muc: 
as 11 months has been obtained with sealed-beam lamps. Secre | 
tary J. A. Andreucetti raised the question of pick-up distance 
and Mr. Switzer said he expected it would be as good with tw: 
sealed-beam lamps as with one 250-watt lamp in a 14-in. glas- 
reflector. M. A. Pinney, assistant electrical engineer, Pennsy!- 
vania, called attention to the fact that the report states cr- 
sealed-beam unit is sufficient for switching service. This = 
said infers that it is not enough for road service. He adós . 
that the Pennsylvania has made tests with one lamp, and ot- | 
tained the required pickup at 1,000 ft., while the requiremeci- | 
are 800 ft. W. S. H. Hamilton, equipment electrical engineer 
New York Central, stated that laboratory tests had been mai: 
which show that two sealed-beam lamps will produce 400." 
beam candlepower while single 250-watt, 32-volt lamps gv 
about 365,000 beam candlepower. The beams from two lam. - 
he said, lie on each other, and lamp filaments are placed <: 
right angles to each other to dispose of the filament image 
One 250-watt headlight, he said, will give a 1,300- to 1,400-fc1 
pickup. Upon further questioning by Mr. Andreucetti, Mr. 
Hamilton said that tests made over a number of years and 
recent ones on Diesel locomotives bear out these values. Thi 
statement was substantiated by Mr. Pinney. He added that z- 
18-in. silvered copper reflector with a 250-watt lamp will è 
better, but the silver plating depreciates rapidly and when : 
locomotive was equipped with a single sealed-beam headlig*: 
and an old 18-in. reflector, the engine crew used the seale: 
beam lamp out of preference. 

Mr. Hamilton called attention to a sentence in the repor | 
which states that the sealed beam lamp is available in 30- ar: 
32-volt ratings. It is difficult, he said, to obtain 32 volts at t: 
headlight with 34 at the cab, and since two lamps in sero | 
will be used on Diesels, he suggested that standardization © ' 
30 volts seems desirable. He added that two lights are par- ; 
ticularly desirable in that they provide means for a locomotive 
going on to the terminal if one lamp fails. Mr. Andreucett 
said it also avoids the delay required to change a_headlig': 
lamp. Mr. Hamilton also called attention to the fact that th ) 
sealed-beam lamps retain their output longer than lamps wit 
smaller bulbs because the larger interior distributes the m: 
terials which cause blackening. 

The subject of available apparatus for operation of ster | 


locomotives in trains equipped with electro-pneumatic brake 
requiring 64 volts was presented by L. S. Verbarg, air con- 
ditioning engineer, Missouri Pacific. He said that for this — 
purpose it is most desirable to have two turbo-generator set. 
since there are frequently grounds on- the locomotive circus 
caused by foam meters, etc., and brake circuits should be irt 
of grounds. 

With reference to the section of the report which deals with 
a. c. turbo-generators and auxiliary equipment, Mr. Hamiltr | 
took exception to the dimensions of rectifiers shown in th | 
report. He said he had taken this matter up with the mar- ` 
facturers of selenium rectifiers who said that oil cooling w- 
neither necessary nor desirable. They added that it is possi? 
to have air-cooled rectifiers which would be impervious t 
cinders and dirt. A 400-cycle rectifier, one manufacturer state 
could be built for air brake service which would cost about & 
and weigh only 22 1b., as compared with $600 and 767 Ih. iv 
an oil-cooled unit. For intermittent inductive train control 2° 
appropriate rectifier would weigh 18 lb. and cost $54, inclu firs 
transformers and rectifier. This would compare with 176 © 
and $200 for the oil-cooled unit. Rectifiers, Mr. Hamilton {i 
have the big advantage that they isolate the circuits served. 3° 
he suggested that they be studied further. 

F. A. Kiessling, division electrical foreman, Illinois Centra 
told how a ground on a headlight caused a false-clear indicati 
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~f a cab signal causing a locomotive to go through an interlock 
>n train control territory. The engineman, he said, was taken 
dut of service, and it was later discovered that the difficulty was 
-taused by grease on the headlight generator. 


Car Electrical Equipment 


Under the heading of new developments, the report describes 

‘um endless “V” belt-gear box drive for axle generators of 10-30 
‘Sw. capacity. 
° The drive consists of the following: Two three-groove pulleys 
with common hub mounted on the axle. A gear box with three- 
groove pulley on each side, suspended from the truck end sill 
by means of two hanger brackets and links. Drive from axle to 
‘gear box is by means of six two-inch endless “V” belts and thence 
to the generator by means of bevel gears and the conventional 
‘type of splined shaft with flexible joints. Belt tension is main- 
tained by means of an elliptic spring bolted to the end sill hanger 
‘bracket and exerting pressure on the axle side of the gear box. 
“All brackets, hangers and gear case are malleable iron castings. 
‘Hangers and suspension pins are mounted in rubber and it is 
‘claimed that lubrication will not be required. 

Total weight of the axle pulley assembly is 285 lb. and the 
‘total weight on the truck end sill will not exceed 800 Ib. 

The endless 2-in. wide “V” belts will be used in the initial 
application and also in subsequent applications which may be 
: made coincident with wheel turnings, etc., however, when it is 
necessary to apply belts between wheel turnings, a “V” belt 
with connector will be used to avoid the necessity of dropping 
the wheels. Pulley ratio is 17 in. to 14 in. as designed and 
pulley centers are 2 ft. 6 in. 

The arrangement requires a new type of truck end sill and a 
new type of brake beam. These features have been approved 
by the truck and brake systems manufacturers, but will probably 
involve some additional cost. This drive cannot be applied to 
present conventional truck frames. 

Advantages claimed by the manufacturer are reduced weight 
-and bulk on the axle. Weight on the truck end sill is centrally 
located. Cost will possibly be less than other types of drives 
of equal capacity. There are no drives of this type in service 
at the present time; however, the manufacturers expect to have 
two test units in railway service by the end of the year. 


Fluorescent Lamps 


Another development described is the use of type K cold 
cathode fluorescent lamps on 650-volt d.c. power. Special circuits 
have been designed for their application and typical circuits for 
these lamps, using ballast lamps and ballasting resistance are 
shown in Fig. 1. 

The New York Central has made changes in its circuit for 
operating 15 in., 14-watt, T-12 fluorescent lamps on 60 volts d.c., 
which consist essentially of the addition of a choke coil, change 
in condenser design, and the addition of a short circuiting strip 


Blue 


Typical D.C. Circuit 


Typical D.C. Circuit 
for 48° K Lamps 


for 72" K Lamps 


to the positive lamp holder. With this circuit, standard thermal 
starters can be used. 

These changes have resulted in improved starting of the lamps 
on low battery voltage. The circuit permits the lamps to be 
operated from either direct current or alternating current, which 
may be of some advantage in designing car power plants using 
Diesel-driven alternators to normally supply the lighting, but 
utilizing a 64-volt battery for emergencies in the event of normal 
power supply failure or other periods when the Diesel-alternator 
must be shut down. This improved circuit is shown in Fig. 4. 

The use of Slimline fluorescent lamps in railroad cars is dis- 
cussed. It is the cpinion of the committee that slimline lamps 
will be used in decorative applications where the size of the 
lamp is an essential item, or in general lighting equipment which 
depends on accurate control of the light. 
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Fig. 2—Fluorescent lamp lock 


Some railroads experienced trouble with fluorescent lamps 
turning in holders (where the holders are of the type in which 
the lamp contact pins are first inserted in line through an enter- 
ing slot and then rotated through 90 deg. to lock the lamp in its 
operating position) due to vibration and dropping out of its 
holders. An inexpensive and easily applied solution to this 
trouble was found in the use of the Laduby tube lock. This 
lock, shown in Fig. 2, consists of a fibre disc with a slotted 
tab and a fibre locking piece. The disc has two holes which fit 
over the lamp pins. The disc is placed over the lamp pins and 
the lamp inserted in its holders, and rotated so that the slotted 
tab is in line with the lamp holder slot through which the pins 
originally entered the holder. The fibre locking piece is then 
inserted through the slotted hole in the tab into the slot in 
the holder which keeps the lamp from rotating and dropping 
out. The notch in the locking piece engages the tab and prevents 
it from dropping out. 


r=- -n 


Ballasting 
Resistance. 
. 48 K Lamp 
3605 Ohms. 
12 K Lamp 
2815 Ohms. 


Typical Circuit Diagram 


Fig. 1—Diagrams for 650-volt d.c. lamp circuits using ballast lamps and ballasting resistance 
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Diesel Power Plants 


In July, 1946, a subcommittee witnessed tests of Westinghouse 
Diesel engine-driven alternating current generator as applied 
to C. M. St. P. & P. coach 4049, 

The unit and control equipment were installed in one end of- 
this car in a room provided for the purpose. 


Recept. No.l 


volt, 3-phase, 60-cycle, unit to serve facilities in the all electri 
kitchen. These units provide all power required on the ars 


Nickel-Cadmium Batteries 


The trade name “Nicad” has now been changed to “Alcad” 


At the present time, no definite information is available on 3. 
and 64-volt Alcad batteries for air conditioning service. 
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SSS Fig. 3—Arrangement of train- 
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cars 
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The unit had a maximum capacity of 23 kw. and furnished 
220-volt, 60-cycle, 3-phase, power for the following: 

Two 5-hp. compressor motors . 

One 1%4-hp. air circulating fan 

One %4-hp. condenser pump motor. 

One %-hp. single-phase, water circulating pump 

One 1-hp. radiator cooling fan 

Charging of the 176 amp.-hr.. engine starting battery was 
through a three-phase rectifier unit. Power required for this 
purpose was estimated at 1 hp. 

The main. generator was 3-phase, 220-volt, 60-cycle, and 
field excitation was obtained by means of one field winding 
excited from the battery and another field, winding excited 
from the ontput of the generator through a three-phase rectifier 
unit. Fuel consumption was two gal. per hr. at full load. Fre- 
quency regulation was very good and the maximum frequency 
variation was plus or minus one half cycle. 

Voltage regulation was 224 volts at full load to 226 volts 
at no load. Engine speed was 1,800 r.p.m. 

To provide load for engine generator unit when air cooling 
was not required the car was equipped with 5.25 kw. of elec- 
trical floor heat and 4.5 kw. of electrical overhead heat. Air 
for Diesel engine combustion and generator cooling were taken 
from car body. Noise levels as taken with DB meter were 
fairly high but no attempt had been made to effectively sound 
deaden the unit or car body. The manufacturers thought that 
this problem could be solved without trouble. 

At the conclusion of tests conducted on this car, while in 
revenue service, by the C. M. St. P. & P. and Westinghouse 
Electric Corporation, it was decided to remove the equipment 
from the car for modifications which were deemed desirable from 
experience gained under actual service conditions. 

The Texas & Pacific is applying a General Motors unit to 
its coach 1300 which was expected to be in service about 
August 1. 

The Illinois Central intends to install two General Electric 
Company units on a dining car, but this installation has not 
yet been started. 

The exhibition train known as “The Train of Tomorrow” has 
four cars equipped with General Motor’s 25-kw., 220-volt, and 
115-volt, 60-cycle, 3-phase Diesel engine-driven generating units 
and in addition, the dining car on this train has'a 40-kw., 220- 
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Light Fixture Annun. Commun. 
Stub End Cars, T.L.Recept Recept. No.2 
| 


The Pennsylvania has two Alcad batteries in service on llÙ- | : 
volt cars, and by next year the Committee expects to be able | - 
to present some interesting data on this installation. To date | . 
the performance of the batteries on the Pennsylvania cars has , . 
been satisfactory. ; 

` Trainline Receptacles a 

Figure 3, page ES-A-21-1945 of the Section manual at : 
recommended practice now shows recommended location o | ~ 
electro-pneumatic brake receptacle, and Fig. 3, page ES-A-5- | z 


1940, shows location of battery train line receptacle on ends of 
passenger cars. Since the adoption of the above locations, there 


Ballast Lamp 0 Yolts, S-6 
pa Choki i 


Ballast Lamp Sect 


for D.C. Operation 


Fluorescent Lamp, 15° T=12 14W: 60 Volt. sant Creat 
P 


tamp Holder 


Lamp Holder 
(Black) 


(White) 


Switch when used 


Thermal Switch 


Heater Coil 


Fig. 4—Wiring arrangement for 64-volt d.c. fluorescent lighting 
circuits 
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have come into general use, communication train line receptacles 
and porter’s call bell receptacles. To provide a standard loca- 
tion for the many receptacles now in use and get them in the 
limited space available, it has been necessary to revise the 
dimensions shown on the above pages and the Committee offers 
the accompanying Fig. 3 for adoption as recommended practice 
to supersede the two “Fig. 3’s” referred to above. 

The report is signed by L. J. Verbarg (chairman), air con- 
ditioning engineering, Missouri Pacific; S. B. Pennell (Vice 
Chairman), New York Central; L. C. Bowes, electrical engi- 
neer, Chicago, Rock Island & Pacific; J. E. Gardner, electrical 
engineer, Chicago, Burlington & Quincy; E. S. M. Macnab, car 
lighting engineer, Canadian Pacific; G. W. Wall, electrical fore- 
man, Delaware, Lackawanna & Western; J. D. Younger, equip- 
ment electrical engineer, Illinois Central; M. A. Pinney, assistant 
electrical engineer, Pennsylvania; H. W. Wreford, train light- 
ing engineer, Canadian National; J. A. Bucy, electrical super- 
visor, Baltimore & Ohio; R. W. Tonning, electrical engincer, 
Atlantic Coast Line. 


Discussion 


The report was presented by L. J. Verbarg, air conditioning 
engineer, Missouri Pacific. G. W. Wall, foreman electrician, 
Delaware, Lackawanna & Western, asked if center supports 
were needed in cars to support slimline lamps or the 48-in. 
lamps, and wanted to know if any of these lamps had fallen 
out of their sockets in service. J. E. Gardner, electrical engi- 
neer, Chicago, Burlington & Quincy, said that all installations 
with which he is familiar have enclosing fixtures which would 
prevent falling. M. A. Pinney, assistant electrical engineer, 
Pennsylvania, stated that his road has experienced no breakage 
of 48-in. lamps, that some did turn in their sockets and come 
out, but were held in the fixture, and that this had been cor- 
rected by the use of socket locks. Mr. Hamilton told of a fixture 
used on the New York Central in which the lamp is not turned 
into the socket, but is pushed in against a spring. The N.Y.C. 
unit is an individual fixture and Mr. Pinney asked if the spring 
loaded socket could be used in continuous fixtures. Mr. Hamilton 
replied that this would require staggering of the lamps since the 
sockets are a little too long for avoiding dark spots between 
lamps. 

R. H. Russel, efficiency engineer, Great Northern suggested 
that a study of fuses be included in future committee assignments. 
He stated that they are rated at 70 deg. and in railroad service 
must operate at very different temperatures. He would like, he 
said, to know more about aging. R. W. Tonning, electrical en- 
gineer, Atlantic Coast Line called attention to differences between 
N.E.A. codes and A.A.R. standards. S. B. Pennel, engineer, 
New York Central, suggested that a study of circuit breakers 
also be included. 


Car Air Conditioning 
l Equipment 


In 1946, the Committee reported on improvements being made 
to basic units for air conditioning, a particular feature to be 
the arrangement of parts to facilitate servicing. The 1947 report 
states that numerous installations have been made subsequent 
thereto and preliminary reports indicate satisfactory results are 
being obtained. A number of installations using a rotary inverter 
for supplying 220-volt, 60-cycle current have been placed in 
service, and thus far the performance has been exceptional. 
Additional applications are pending on equipment yet to be built. 

The committee in its previous report covered quite adequately 
the air conditioning equipment applied to a Milwaukee coach 
which had a Diesel-powered unit for its source of electrical 
power. After exhaustive tests, this air conditioning equipment 
was removed. It proved a valuable experiment and resulted 
in much useful data being obtained as to the layout and types 
of apparatus as well as performance requirements. Other in- 
stallations of a similar type, manufactured by Frigidaire, have 
been placed in service by several roads and are also in use on 
the cars in the “Train of Tomorrow.” These have not been 
in service long enough to draw conclusions, but they will be 
under observation by the committee, and it is hoped valuable 
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information on this type of equipment will be available for 
next year’s report. 

In the report on this assignment last year, the means used 
for providing adequate kitchen ventilation was described. During 
the past year, many new units of dining car equipment have 
been placed in service. The trend with these cars has been to 
use an air intake fan of sufficient capacity to supply air through 
ducts to the kitchen and pantry which is subsequently exhausted 
by suction fans usually located over the range and the steam 
table and the range blower units. There are usually additional 
exhaust fans in the pantry to balance out the system. 

The primary object of this ventilation is to remove the excess 
heat and vapors prevalent in a dining car kitchen and provide 
as comfortable crew working conditions as possible. 

Last year, as a supplement to the written report, there was 
read to those assembled at the annual meeting, a description 
of a pressurized system of ventilation developed on the Southern 
Pacific. The object was to eliminate the necessity for exhaust 
fans, but, at the same time, provide a method for exhausting 
air by maintaining a positive pressure of 1 inch of water inside 
the car. The installations in service are reported as being en- 
tirely satisfactory and that exhaust fans have been eliminated. 
This system can be arranged whereby the air exhausts through 
the toilets, regulator, and electric lockers, or any other location 
where exhaust air is desirable. It is reported that this system 
of air changing will be applied on all new cars now on order 
for the Southern Pacific. On some Rock Island cars now in 
service, using the pressurized system, damper control is used 
for adjusting both fresh and recirculated air, the adjustments 
being made from the vestibule of the car ceiling. This arrange- 
ment is subject to tampering, and it is felt that an inside 
adjustment only on the recirculated grille, which can be locked, 
once the pressure is obtained, is by far the most desirable. A 
common set of filters for both fresh and recirculated air is 
desirable. These, however, should be readily accessible for 
proper maintenance. 

In the committee’s report for 1940 on this assignment a very 
comprehensive description was given of the Multi-Vent system 
of ventilation and air distribution. Subsequent to the report 
numerous installations have been made and entirely satisfactory 
performance has been reported. Exceptionally uniform tem- 
peratures have been obtained throughout the car, along with 
practically draftless air distribution. Likewise, it is reported 
that on cars using this system, dirt and odor problems are mini- 
mized. The Multi-Vent action traps the dirt (and odors), saving 
the upholstery and draperies, etc., at the same time depositing 
it on the upper surface of the perforated distributing plate. This 
is usually fine dirt, sometimes containing oil and water droplets, 
which is easily wiped off the surface when the hinged distribu- 
tion plate is lowered. With the latest trend in sleeping cars 
to more extensive use of individual room accommodations, multi- 
vent designs have been developed for individual room control. 
These units are called Multi-Vent Room-Master panels. A turn 
of the control knob operates the Multi-Vent valve through the 
entire range from minimum to maximum settings. This permits 
the passenger the selection of the air delivery that provides him 
the greatest comfort. Regardless of the valve adjustment, the 
air distribution is draftless. 


Filters 


In its 1946 report, the committee covered quite thoroughly 
the three types of electro-static precipitation being developed 
for use in connection with air cleaning on railroad air-conditioned 
passenger cars. At that time, the difficulties encountered with 
such applications were noted, and the manufacturers had indi- 
cated that they were cognizant of these and were proceeding 
with their designs in an effort to overcome them. The commit- 
tee has been exceptionally active on this subject, but to date 
has been unable to obtain any additional information about these 
units due to the reluctance of the manufacturers to divulge any 
important information relative to their product. It has been 
reported that some of these units are being applied to new pas- 
senger cars now in the process of building. There appears to 
the committee that a definite lull appears in the progress toward 
the development of an electro-static filter to meet the exacting 
requirements of railroad service. 

As a supplement to its 1946 report, there was read into the 
minutes of the annual meeting, a description of the Annis filter, 
using water in connection with its filter arrangement. Subse- 
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quent to submitting this, an installation has been made on a 
Pullman car which is operating regularly between Chicago and 
the west coast on the Santa Fe. On this installation, it has been 
advisable to install heating coils where the fresh air is pulled 
in to obviate the danger of freezing the spray and to temper 
the air that is taken in. A humidistat has also been installed 
in order to control the humidity within proper limits. 

The equipment has made several trips with fairly good results. 
It has not been in service sufficiently long to draw conclusive 
results, but much valuable data has already been obtained. By 
using a humidistat, it has been possible to keep the relative 
humidity within or close to the comfort zone. There has been 
thus far no need to clean the filters, although the car operates 
through the “Dust Bowl” section of the country. 


Temperature and Humidity Control 


The committee suggests some changes of definitions and recom- 
mendations made in its 1946 report. One of these concerns 
cycling modulation and reads as follows: 

Cycling modulation utilizes two unique elements, a double 
bulb thermostat and finned tube radiation which has an inner 
feed pipe to insure uniform temperature of the heating sur- 
faces. One bulb of the thermostat is responsive to room tem- 
perature and the other bulb has an electric heater winding, 
which when energized causes the mercury to rise in the column, 
close the steam admission valve and then open the circuit to 
the heater winding on the thermostat bulb. In this manner, a 
cycling effect is produced to supply impulses of steam to the 
heating system. 

Under the heading “Simplification of Controls,” it was recom- 
mended that the temperature control be consolidated in a single 
three-position switch, i.e., “Day,” “Off,” “Night.” These three 
positions should be “Off” in the center, “Day” to the right, and 
“Night” to the left. As an additional recommendation, the com- 
mittee suggests that on sleeping cars the “Night” setting be 
slightly lower than the “Day” setting, since the passenger is 
protected with blankets during slumber periods in sleeping cars. 

Under the heading, “Heating Systems,” the committee suggests 
that the last paragraph commencing “Under these condi- 
tions, . . .” should be omitted, and the following two paragraphs 
added to clarify the information on this subject: 

In one type of radiant heating, the inside sheets and window 
glass are heated by means of a column of warm air rising from 
the side wall radiator. In another system, the sheets and window 
glass are heated electrically. 

With radiant heating, the temperature of the air in the car 
can be appreciably lower than with the conventional heating 
system. š 


Refrigeration 


Under the heading of “Food Preservation,” the committee 
recommends that the following be added to its 1946 report: 

If desired, the fan can be controlled by the door light switch 
so that the fan only operates when the door is closed. With 
this arrangement, there will be an appreciable saving in refrig- 
eration. Experience has demonstrated this. 

The report states that previous recommendations concerning 
adequate insulation will have to be modified and that on lounge 
cars and other similar types where space is at a premium, it 
may be necessary to reduce the insulation thickness to 4 in., 
although 5 in. is recommended. 

The suggestion is made that in wintertime, a steam coil may 
be used to temper the air coming into a refrigerator unit to 
insure satisfactory operation of the condenser, or a thermostat 
and a relay may be provided to stop the fan when the tempera- 
ture of the condenser air drops to 40 deg. F. A germicidal 
lamp may be installed in the food compartments for the de- 
struction of bacteria. 

It is also recommended that where an a.c. motor is used with 
refrigerating units that they should be preferably of the 3-phase 
type or the permanently split capacitor type. 

Consideration is also being given by several of the railroad: 
to the use of pre-cooked, quick frozen foods. The handling of 
these foods would simplify the kitchen operation and eliminate 
losses due to food spoilage. This, however, the report states 
would require increase in low temperature refrigeration space. 

Under the heading of Drinking Water Cooling,” the com- 
mittee has found it desirable to modify the recommendations 
and add that in roomettes where carafes are employed, it may 
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be necessary to select a cooler having a storage tank of several 
gallons capacity, or install a system of circulating cold water 
to each room. 

During the past year, there have been a number of new de- 
signs of water coolers developed and marketed, especially for 
railroad service. These have been adapted to meet the various 
special installation requirements, and while this is a highly com- 
petitive product, the report states that the units manufactured 
appear to be substantial and well suited for exacting railroad 
service. 

Concerning diner refrigeration, the report states that during 
the past year, there have been a number of completely mechan- 
ically refrigerated dining cars placed in service. Preliminary 
reports indicate generally satisfactory performance, although 
there appears to be room for considerable improvement in the 
controls as well as to selection of location for installing the 
refrigeration units, from a standpoint of performance and servic- 
ing. Outstanding, of course, is the power requirement for such 
installations while operating in a train and the standby power 
needed on layover. The storage battery capacity under favorable 
conditions will only provide for a few hours’ operation in case 
of standby power failure or train delay on line of road. There 
are other factors to be considered such as defrosting control, 
etc., but a longer period of service is going to be necessary before 
definite recommendations can be made. It is hoped that this can 
be accomplished in the next annual report. 


Standardization 


On the subject of standardization, the report states that the 
present state of the art of air conditioning on railroad passenger 
Cars points to the need for standardization, both from the stand- 
point of the manufacturer and his own products, as well as 
between the products of several manufacturers. The commit- 
tee’s contacts with the manufacturers indicate that they are 
cognizant of this problem and for some time past have been 
making a concerted effort toward standardizing units of their 
own manufacture. Standardization to permit a portion of one 
manufacturer’s equipment to be used with that of another would 
be difficult and, no doubt, costly, and would involve patent diff- 
culties which further complicate the problem. 

While the committee feels that standardization, as covered in 
this assignment, is highly desirable, yet the immediate prospects 
for an early solution are very slim. Before real progress can 
be made, the manufacturers are going to have to get together 
and determine the extent that standardization is necessary and 
then establish the standards to be met. 


Sealed Refrigerating Units 


With the trend toward a.c. power supply, and away from d.c. 
power for car lighting and air conditioning, the report states 
that the development of a large size hermetically sealed unit is 
highly desirable and necessarv in order to derive the benefits 
obtainable from use of this unit and in order to derive the benefits 
obtainable from use of this unit and a.c. power. To date 5 hp. 
is the largest of the vane type units that has been built. In- 
formation now available. indicates that the manufacturers are 
experimenting with larger units. but the difficulties thus far 
encountered are such as to preclude the possibility of a unit being 
available anv time in the immediate future. One known fact is 
that thev are confronted with a problem of lubrication, and the 
ultimate success in the development of a hermetically sealed unit 
hinges largely. on the production of a suitable lubricating oil. 
Present day oils are not suitable. 

The committee in its investigations has learned of several 
large capacity (50 tons and over) sealed unit industrial in- 
stallations that have given practically trouble-free service. These. 
however, are reciprocating type compressors. This assignment 
will be actively followed up as the development of suitable 
units for railroad service is going to add greatly to the de- 
pendability of the air conditioning equipment. 

The report is signed by S. G. Peterson (Chairman), superin- 
tendent car department, Seaboard Air Line; G. E. Hauss, elec- 
trical supervisor, Baltimore & Ohio; A. E. Voigt, car lighting 
and air conditioning engineer, Atchison, Topeka & Santa Fe; 
J. L. McMullen, electrical inspector, New York Central; W. A 
Woodworth, general inspector air conditioning and car lighting. 
Southern Pacific; W. J. Madden, electrical foreman, Pennsy]- 
vania; J. L. Christen, yard department, The Pullman Company ; 
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L. E. Benoit, electrical engineer, New York, New Haven & 
Hartford; D. C. Houston, assistant electrical engineer, St. 
Louis-San Francisco. 


Discussion 


The report was presented by S. G. Peterson, who was superin- 
tendent car department, Seaboard Air Line, when the report 
was prepared and who is now service representative, Pullman 
Standard Car Manufacturing Company. L. J. Verbarg, air con- 
ditioning engineer, Missouri Pacific, reported that his railroad 
had had difficulty in satisfying the inspectors of the National 
Health Service. Mr. Peterson replied that his committee had 
not consulted the commission during the preparation of the re- 
port. L. C. Bowes, electrical engineer, Chicago, Rock Island & 
Pacific, said his railroad has recently placed in service a car 
built by Pullman in which a blower of 800 cu. ft. per min. ca- 
pacity is used to ventilate the kitchen. He added that air con- 
ditioning a kitchen would be a difficult task. Mr. Verbarg said 
the health inspectors are requiring the closing of most openings 
in kitchens. R. E. Gallagher, electrical engineer, Louisville & 
Nashville, reported that the L. & N. employs a large exhaust 
fan over the range in dining car kitchens that air is taken in 
through filters, with some coming from the dining room and 
that sterilamps are used. Mr. Verbarg said the National Health 
service is inclined to permit no air to enter the kitchen which 
is not filtered. A. E. Voigt, car lighting and air conditioning 
engineer, Atchison, Topeka & Santa Fe; said that on Santa Fe 
diners, air is brought in over tempering coils during writer 
operation and that best results are obtained by directing incom- 
ing air to the floor and taking it out at the ceiling. Exhaust 
fans he said are not good, since they accumulate grease and 
constitute a fire hazard. The Santa Fe.method, he said, causes 
a slight positive pressure and added that he has not heard of 
any protest on the part of the National Health Service. R. W. 
Tonning, Jr., electrical engineer, Atlantic Coast Line, concurred 
that a pressurized kitchen with an air curtain between the kitchen 
and pantry is preferable to a power-exhausted kitchen. 

Mr. Peterson asked for information on water-spray type filters. 
Mr. Voigt replied that lack of mud in the system resulting from 
dirt removed from the air had been quite puzzling, but added 
that a considerable accumulation had been found in the water 
tank. He said that washing the air does not eliminate all odors, 
but that the air is evidently freshened. Evaporation in the spray, 
he said, reduces the air temperature in the car 2 or 3 degrees 
when trains are moving through dry climates. The objection 
to using sprays, he added, is that power is required to operate 
the pump. M. A. Pinney, assistant electrical engineer, Penn- 
sylvania, asked if the cars operate where the relative humidity 
may be as much as 75 to 90 per cent. Mr. Voigt replied that 
they do and that when this occurs, the humidity control cuts 
out the water spray. He also said that the humidity control 
causes little trouble but does require watching. 

J. E. Gardner, electrical engineer, Chicago, Burlington & 
Quincy, said his road has a few cars with Electro Air Mat filters 
made by the American Filter Company and that all new cars 
on order will have them. The filters, he said, are changed in 
much the same way as other throw-away filters. Mr. Voigt 
said these filters can go two or three months without renewal. 
Mr. Peterson said that to his knowledge they had been doing 
a satisfactory job. 

Mr. Peterson said the refrigerators in service make no pro- 
vision for fish or for defrosting. R. H. Russel, efficiency engi- 
neer, Great Northern, replied that the best procedure for fish 
is to receive them packed in ice and to put them with the ice into 
the refrigerator to retard the rate of melting. W. J. Madden, 
electrical foreman, Pennsylvania, said that mechanical refrig- 
erators on P. R. R. diners have been highly satisfactory. 

C. P. Smith, Frigidaire Division, General Motors, stated that 
when a refrigerator is equipped to make ice, it should be de- 
frosted two or three times a week since the coils operate at a 
temperature of about 5 deg. F. Any dual-purpose refrigerator, 
he said, must have means for defrosting. 

The question of maintaining refrigeration on diners in yards 
was raised by J. A. Bucy, supervisor, car lighting, Baltimore 
& Ohio. Mr. Peterson said that cars are usually kept on standby 
power, but wanted to know how long a closed box would remain 
at an adequately low temperature without power. Mr. Smith 
replied that with the outside temperature at about 90 deg., food 
will not spoil in less than 18 to 20 hours. Refrigerating load, 
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he added, is about 2-kw. Mr. Smith then suggested that the 
committee should follow work being done by the Army and 
Navy in which they are attempting standardization which will 
even make pistons and rods of compressors interchangeable. 
W. S. H. Hamilton, equipment electrical engineer, New York 
Central, replied that any question of standardization must be 
pursued carefully since it may obstruct progress. Standardization, 
he said, may perhaps properly include such things as pressure 
switches and other auxiliary devices which would simplify the 
making of repairs in service. He added that the Association 
should draw suggestions from the maintainers. With reference 
to Section 7 of the report in which the statement appears that 
the largest hermetically sealed unit in service is rated 5 hp., Mr. 
Smith said, its success is dependent upon its being a packaged 
unit sealed at the factory and added that it might not work 
as well if the arrangement of equipment required piping on the 
car. Mr. Smith said that lubrication and insulation present 
problems in sealed units unless the unit is water-cooled. The 
internal temperatures, he said, must be kept below 200 deg. or 
the oil will break down, react with the freon and damage the 
insulation. Water cooling, he said, which works well in other 
applications would require about 300 gal. of water on the car. 
Piping, he added, introduced potential trouble in that it introduces 
the possibility of condensation of moisture in the system. 

Mr. Wall said the air conditiong systems lost capacity in 
service because of accumlations of dirt and suggested that this 
phase of the subject be studied by the committce. Mr. Hamilton 
suggested study of the Radarange, for high-frequency, high-speed 
cooling. 


Radio and Communication 
for Rolling Stock 


The first assignment of the committee on application of radio 
and communication systems to rolling stock was to cooperate 
with Committee 4, “Radio and Allied Communications as Applied 
to Railroad Operations of the Communications Section. Items 
in the report of Committee 4 which are of particular interest to 
the Electrical Section include a proposed duty cycle for a trans- 
mitter as follows: 

Service CONDITIONS 

Duty: Transmitter-Intermittent (Cycle of 5 minutes on and 
15 minutes off for a period of 7 hours, and 10 seconds on and 
20 seconds off for one hour )—Receiver—Continuous. 

NorMAL OPERATING CONDITIONS 

Line Voltage: 117 volts r.m.s., 60 cycles, single phase. 

The Electrical Section report also includes a reprint from the 
report of Committee 4 which lists specifications for housing and 
mounting of communication equipment on cabooses and locomo- 
tives. 


Communication Train Line ! 


The committee has done a piece of work of primary importance 
in its preparation of specifications for electric train lines for 
communication and entertainment. These are as follows with 
the exception of the drawing of a plug: 

Receptacles: The receptacles on ends of cars shall be as 
shown in Fig. 1. 

The location of the receptable on the ends of cars shall be as 
shown in Fig. 3, of the Report on Car Electrical Equipment. 

The receptacle shall be furnished with a weatherproof cover, 


„hinged at the top on non-corrosive pin or screw and with a 


stainless steel spring. 

The cover shall have a projection which is to engage shoulder 
of plug, indicated in Fig. 1, and shall exert not ess than 10 Ib. 
axial retaining pressure on plug. 

Contact assembly of receptacle shall be so constructed that it 
can be rotated 180 deg. for alternate (no. 2) receptacle. Back 
of contact assembly with leads shall be moistureproof. When 
specified by the purchaser, receptacle will be furnished with color 
coded leads or cable of length and construction as specified. 
Contacts shall be floating (not rigidly held in insulation). Con- 
tacts shall be of bronze material and solid. Insulation resistance 
between any pair of contacts and between any contact and the 
housing shall be not less than one megohm under normal railroad 
operating conditions. 
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The capacity between any pair of contacts and between any 
contact and the housing of an assembled plug and receptacle shall 
be not greater than fifteen micro-micro farads. The insertion 
and extraction force of a single male and female cuntact assem- 
bly shall be not less than two, nor more than four pounds, after 
ten insertions of a non-selective assembly. 

Plugs: Contact assembly, if removable from plug housing, 
shall be so constructed that it can be rotated 180 deg. for alternate 
(No. 2) plug. Cable assembly with plug shall be waterproof 
and so designed as not to transmit any pulling strain to contacts. 
Contacts shall be female and split and shall be of bronze material. 
Insulation resistance between any pair of contacts and between 
any contact and the housing (if of a conducting material) shall 
be not less than one megohm. 

The capacity between any pair of contacts and between any 
contact and the housing of an assembled plug and receptacle 
shall be not greater than fifteen micro-micro farads. The inser- 
tion and extraction force of a single male and female contact 
assembly shall be not less than two nor more than four pounds, 


water. The test shall be made at 500 volts, direct current, ar: 
after 24 hours submersion at 60 deg. F. 

The color coding in Table 1 conforms to R.M.A. standar 
for wire numbers 2, 3 and 4, and channel numbers 1 to: 
inclusive. 

Jumper Cable: All conductors and shield wires shall be c 
soft annealed, tinned copper wire per latest A.S.A. specification 

Separator shall be used between conductor and insulation unies 
free stripping compound is used. 

All fabric braids to conform to latest A.S.A. specification and 
to be saturated with weatherproof and flame resisting compound. 

All conductors shall be individually insulated with a water- 
proof material meeting insulation requirements of latest A.S.A. 
specification for class “AO”, 600-volt service. 

The effective capacity between the two conductors of a twiste 
pair shielded cable, with shield grounded, shall not exceed 3 
micro-micro farads per foot. 

The jumper cable shall be a spiral concentric lay assembly of 
seven shielded pair cables suitably jute filled or equivalent, and 
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after ten insertions of a non-selective assembly. Plugs shall 
release from locked-in position in receptacle, when force is applied 
to cable, without damage to cable, plug or receptacle. 

Car wiring: All conductors and shield wires shall be of soft 
annealed, tinned copper wire per latest A.S.A. specification. 

Separator shall be used between conductor and insulation unless 
free stripping compound is used. 

All fabric braids to conform to latest A.S.A. specifications and 
to be saturated with weatherproof and flame resisting compound. 

The stranding of conductors shall be not less than given below: 


Wire Size Min. Strands 
No. 18 A.W.G. 16 
No. 16 A.W.G. 26 
No. 14 A.W.G. 19 
No. 12 A.W.G. 19 


‘All conductors shall be individually insulated with a water- 
proof material meeting insulation requirements of latest A.S.A. 
specification for class “AO”, 600-volt service. 

The effective capacity between the two conductors of a twisted 
pair shielded cable, with shield grounded, shall not exceed 30 
micro-micro farads per foot. 

The terminal designation, wire size and color code for wires 
in cars shall be as shown on Table 1. 

Wire numbers 5 and 6, 7 and 8, 9 and 10, 11 and 12, and 13 
and 14, respectively, shall be a twisted pair with a 60 per cent 
woven wire shield. Shield wire size shall be not smaller than 
No. 34 A.W.G. Outside shielding shall be jacketed with a water- 
proof and abrasion resistant material providing an insulation 
resistance greater than one megohm per 100 ft. between shield and 
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covered with an outer jacket of a water proof and oil, fire ar 
abrasion resistant material. Outer jacket shall be not less the 
Me in. thick and must be free stripping. The jumper cable siz 
bend around a mandrel ten times its outer diameter. The outer 
diameter will approximate 114 in. times its outer diameter. 
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Table 1 
Ter- Minimum x 

Circuit in No. 1 minal Wire Size Color Circuit is No.? 

Receptacle No. (A.W.G.) Code Receptacle 
Sae Negaeh t o Nai Red” Battery Pout 

ontro! egat ve oO. base 
Control 3 No. Battery Negat” 
Control 4 No. 16 Yellow Control 
No. 1 Channel 5 No. 18 Control 
Entertainment 6 No. 18 Black Control i 
No. 2 Channel 7 No. 18 ed 'oice Channe 
Entertainment 8 No. 18 Black Telephone d 
No. 3 Channel 9- No.18 Spare Chant! 
Entertainment 10 No. 18 Black Entertainme 
No. 4 Channel 11 No. 18 Yellow Spare 
P. nput 12 No. 18 lack Spare 
No. 5 Channel 13 No. 18 reen Spare 
P. A. Output 14 No. 18 Black Spare 


Each shielded pair cable shall be made up of a twisted pair ©! 
No. 16 A.W.G. conductors with a 60 per cent woven wire shit. 
over the twisted pair. The conductors shall have not less than S 
strands per conductor. The shield wire size shall be not smalle 
than No. 34 A.W.G. The shield shall be covered with an ab" 
sion resistant material of not less than 0.0125 in. thickness? 
insulate adjacent shields electrically and mechanically. 
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The terminal designation and color code for conductors in 
jumper cable shall be as shown in Table 2. 

The color coding in Table 2 conforms to the color coding in 
Table I. 


The assembled jumper cable with plugs shall be 69 in. overall. 


Table 2 


Color Code of Conductors 
in Twisted Pair, 
Shielded Cables 


Conductor Connects Shield Connects 


to Terminal No. 


Red 2 ae 
Red 2 
Orange 3 4 
Orange 3 
Brown 5 1 
Black 6 
Red 7 1 
Black 8 
Orange 9 1 
Black 10 
Yellow 11 1 
Black 12 
Green 13 1 
Black 14 


Caboose Power Supply 


A questionnaire asking for data on train communication was 
sent to a number of railroads having permanent installations. It 
disclosed the facts that a large majority of caboose power systems 
employ axle generators, that a few use engine generators, and 
that there are very few straight storage battery systems. In 
response to questions asked of engine builders, it was learned 
that at present their policy seems to be to use stock equipment 
rather than develop something specifically to meet operating con- 
ditions. This, the report states, will probably change as demand 
increases. 

Very general specifications for the installation of train com- 
munication equipment are included in the report. Probably the 
most significant of these is No. 9, which reads, “The use of 
gasoline or propane engine-driven generators should be completely 
avoided as a source of power inside buildings or rolling equip- 
ment.” A 


Specifications for Entertainment Receivers 


Quite complete specifications for radio receiving sets used for 
entertainment on passenger cars are included in the report. They 
disclose the fact that the average stock receiver is not rugged 
enough to stand the continued shock and vibration encountered 
in train service. They also state that in railroad service the a.c. 
receiver may be used, but that it has disadvantages, compared 
with a d.c. receiver, in that it requires conversion equipment 
which is only about 50 per cent efficient, —that the large power 
demand requires that power be taken from the unregulated sup- 
ply, —that extra filtering is required and that since high receiver 
voltages were used, the life of resistors and capacitors was rela- 
tively short. This latter objection applies also to high-voltage 
type d.c. receivers. Because of these facts, it is recommended 
that the “low-voltage type d.c. receiver” be given first considera- 
tion in the selection of equipment. 

Two types of antennas are suggested. One of these is a closed 
loop made of neon sign cable with 15,000-volt insulation, and 
the other is a “T” type antenna consisting of a 14-in. copper rod, 
of specified length, covered with a one-inch diameter extruded 
plastic sheath having a nominal 100,000-volt insulation value. 

The recommended method of eliminating interference from 
generators, motors and fluorescent lights consists broadly of the 
use of condensers and filters, the values for different applications 
being given in the report. 

It is strongly recommended that maintenance of equipment be 
concentrated at one point if possible and it is suggested that the 
central repair shop should be equipped with instruments as 
follows: 

A good signal generator 

An Oscilloscope, either 3 or 5 inch 

A vacuum-tube voltmeter 

A signal tracer, several good models of which are obtainable 

An ohmeter 

A condenser analyser 

A high resistance a.c./d.c. voltmeter with a decibel scale 

A test speaker having a universal voice coil transformer to 
match any tube output or line impedance and a variable choke 
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R. E. S. M. A. Elects Officers 


A business meeting of the Railway Electric Supply 
Manufacturers Association was held on Wednesday 
morning, October 1, 1947, in the Grand Ballroom of the 
Hotel Sherman, Chicago. The following slate of officers 
was elected: 


President: L. A. Spangler, Westinghouse Electric Cor- 
poration, Chicago. 


Senior Vice President: G. B. Miller, Loeffelholz Com- 
pay, Milwaukee, Wisc. 


Junior Vice President: B. G. Durham, Albert & J. M. 
Anderson Manufacturing Company, Boston, Mass. 


Director (for three years): W. M. Adrian, Luminator, 
Inc., Chicago; W. A. Ross, Pyle-National Company, Chi- 
cago; A. E. Swedenborg, Benjamin Electric Manufactur- 
ing Company, Des Plaines, Ill. 


coil to take the place of a dynamic speaker field coil in a set 
thus equipped. 

For transporting equipment to and from the central repair shop, 
it is recommended that special shipping boxes be provided for 
receivers, speakers and rotaries to prevent breakage in transit. 

Concerning inspection, the report states that each car should 
be inspected on arrival at terminal for defective equipment. A 
report card filled out by the attendant on the car should show 
any trouble encountered en route. Radio should be played and 
any poor quality rectified, if possible to do so by changing a 
defective filter condenser on car equipment or tube in receiver. 
If necessary, defective receiver is to be removed and replaced. 
If report card shows noise when car is moving, the generator 
filter condensers should be checked and replaced if necessary. 
Check receiver with all blowers and fans running, and, if noisy, 
cut off fans one at a time until the offender is located, when it can 
be filtered or its commutator or other defective parts repaired. 

The report is signed by R. I. Fort (Chairman), assistant re- 
search engineer, Illinois Central; J. A. Bucy, supervisor car 
lighting, Baltimore & Ohio; F. E. Gould, equipment inspector, 
New York Central; W. S. H. Hamilton, equipment electrical 
engineer, New York Central; R. A. Harrington, engineer train 
lighting, Chicago, Milwaukee, St. Paul & Pacific; W. S. Heath, 
assistant electrical foreman, Atchison, Topeka & Santa Fe; N. 
A. Passur, assistant engineer car construction, Southern Pacific; 
L. J. Verbarg, air conditioning engineer, Missouri Pacific. 


Discussion 


The report was presented by R. I. Fort, assistant research 
engineer, Illinois Central, W. S. H. Hamilton, equipment elec- 
trical engineer, New York Central, proposed a special vote of 
thanks to the committee for the work it has done, saying it is 
an outstanding achievement. Mr. Fort added that the committee 
required and received the full cooperation of all the manufac- 
turers involved. These he said were the American Phenolic Com- 
pany, The Pyle-National Company, the Albert & J. M. Anderson 
Manufacturing Company, the General Cable Corporation, the 
Cannon Electrical Development Company, the American Car and 
Foundry Company, and the Pullman Standard Car Manufactur- 
ing Company. 

Tn connection with the question of power supply for train com- 
munication, R. C. Lewis, chief engineer and manager railroad 
division, Spicer Manufacturing Company said, his company has 
been working on a 3-kw. for baggage cars, mail cars, cabooses, 
etc., (these are described in the September 1947 issue of Railway 
Mechanical Engineer). There are several of these drives in 
operation, he said, some of them having acccumulated as much 
as 50,000 miles of operation. He said they have developed some 
minor troubles, but expect that they will soon be disposed of. 

Mr. Hamilton said the committee should not lose sight of the 
possibilities of a 12-volt caboose power system, until more is 
known about the overall problem. 
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Combustion Air for Fireboxes’ 


Tue steam locomotive air- -handling system is one which 
operates without controls or dampers ‘of any kind. The 
exhaust nozzle, which is the only means available for 
providing combustion air, is a fixed device, and, like simi- 
lar devices, its ability to do work efficiently is decreased 
as its load is increased. This characteristic of the ex- 
haust nozzle imposes certain limitations on the locomo- 
tive as a power plant. 

While the air-flow characteristics for all locomotives 
are not identical, they are similar in that at some point 
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Fig. 1—Relation of weight of air supplied to air required for combustion 
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on the load curve the draft system becomes incapable of 
supplying enough air to burn the coal necessary for fur- 
ther, increases in power output. In the curve shown in 
Fig. I the air supplied in relation to the air required is 
quite satisfactory below a drawbar horsepower output of 
2,000. Above the 2,000 db. hp. point the curve changes 
so that at 3,000 hp. the correct amount of air with re- 
spect to the coal fired is no longer being supplied. As 
the air supply falls off the combustible loss increases and 
finally a point is reached where the combustion process 
does not produce any “net” evaporation. This means 
that some point is reached, which is less than potential 
capacity, where no increase in cylinder horsepower can 
be obtained because of combustion limitations. 

In a locomotive firebox, as in all combustion furnaces, 
heat is released by the chemical union, at high tempera- 
ture, of carbon and hydrocarbon from the fuel with 
oxygen from the air. To make conditions favorable for 
combustion it is the practice to supply ‘‘excess air” or a 
total air quantity somewhat in excess of the theoretical 
amount required for combustion. In the locomotive this 
percentage of excess air above the theoretical require- 
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* An adaptation of a paper presented at the fortieth annual m: 
the Smoke Prevention Association of America, Inc., on July 9, 
Toronto, Ontario, Canada. 

t Research engineer, The Standard Stoker Company, Erie, Pa. 


1 Lawford H. Fry, director of resea The Locomotive Institute, New 
York. See article entitled “Fire—Air—Water", page 564, Railway Me- 
chanical Engineer, D: T, 1944. 
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By Fred D. Moshert 


A discussion of the use of an 
Undergrate Air Distributor as 
a means of improving combus- 
tion efficiency in locomotives 


ments falls off very rapidly as the drawbar horsepower 
is increased. Fig. 2 shows a typical excess air cure 
versus drawbar horsepower for a conventional locom- 
tive. 

There is some misunderstanding with respect to the 
term “excess air” in discussing combustion in the loco- 
motive firebox. The term is not one to be applied gen- 
erally. When air is supplied to the grates in excess of 
that required for combustion it is quite properly con- 
sidered as excess air. When, however, gas analyses 
show that combustion is incomplete while oxygen-carty- 
ing air is present the unused air passing out the stak 
cannot be excess in the strict sense of the term, and, as 
Fry? has indicated the name for this air ought to be 

“unburned air.” 
Unfortunately, a kind of law of diminishing retums 


. operates in the locomotive combustion process so that at 


the higher rates the unburned fuel loss increases rapidly. 
This means that supplying additional air beyond a cer- 
tain rate of combustion does not necessarily improve per- 
formance. But in seeking a means of improving com 
bustion efficiency the air supply problem and the utiliza 
tion of the available air have a number of attractive 
possibilities. The locomotive firebox combustion proces 
is well understood as are the limitations. But methods 
of improving conditions with respect to air supply and 
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Fig. 2—Excess air versus drawbar horsepower 
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control have not been given as much attention as they 
warrant. The possibilities for dividends are very great. 

Those who operate coal-fired locomotives, as well as 
those who supervise road operations of locomotives, are 
well aware of the high burning rates that take place in 
the rear portion of the firebox when locomotives are 
under load. The air flow to the grates follows the path 
of least resistance and the greatest volume of air passes 
through the grates in the region under the arch. It is 
here that the high velocities, conducive to cinder carry- 
over, develop. More coal is burned on this rear portion 
of the grate as a consequence of the high demand for fuel 
that results and the ease with which coal can actually be 
furnished to this portion of the grate. 

In recent years studies of the air flow pattern into the 
ashpans of moving locomotives have been made and it 
has been found that the favorable conditions for con- 
centrated air flow to the back portion of the grates is 
further aggravated by the motion of the locomotive. At 
the higher speeds the air flow is concentrated at the back 
pe of the ashpan due to the piling up effect caused 

y the backward flow of air past the ashpan air open- 
ing. Assuming the path of the air into the ashpan is 
at right angles to the path of air in the backward flow 
past the ashpan air opening, the resultant air flow 
through the ashpan air opening is of some magnitude 
greater than the normal flow and at some angle giving 
it direction to the back portion of the grates, 

In tests conducted on several railroads, it was found 
that a system of baffles, properly designed, installed in 
the ash pan air openings would break up the air-flow 
pattern referred to and redirect the air in such a manner 
that all portions of the underside of the grate would be 
adequately supplied with air. The system of baffles, 
called the Undergrate Air Distributor? has been applied 
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to a large number of locomotives and its use is being 
currently extended. 

Fig. 3 shows an average air-flow pattern in the loco- 
motive ashpan as checked by Pitot tubes with and 
without the ashpan air distributor. These readings are 
of velocity only and do not reflect the quantity of air 
being supplied to the firebox. However, actual dy- 
namometer car tests show a reduction of cinder loss of 
from 7 to 15 per cent with the air distributor. Labora- 
tory tests with a model firebox confirm the effect of 
baffles on air flow to the firebox. 

2 The Standard Stoker Company, 350 Madison Avenue, New York, is the 


exclusive licensee of the Undergrate Air Distributor. The distributor was 
described on page 1294D208, June 26 issue, Railway Age, Daily Edition. 
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In the actual design of the air distributor, factors to be 
considered are grate area, furnace volume, gas areas, 
and the air opening into the ashpan. In order to design 
the distributor correctly each class of locomotive must be 
studied separately because of variations in conditions 
with respect to ashpan, arrangement, etc. 

By redistributing the air to the ashpan, or more cor- 
rectly, by correcting the maldistribution with the baffle 
system the available furnace volume under the arch is 
made more effective since more burning is done under 


Fig. 4—Undergrate Air Distributor applied to a 4-8-2 locomotive 


the arch and there is a reduction of the burning rate on 
the back portion of the grates; coal delivered to the for- 
ward portion of the grates receives more combustion air, 
and the net result is, as tests have shown, a reduction in 
the unburned carbon loss and consequently improvement 
in the combustion efficiency. 

Fig. 4 shows an application of the Undergrate Air 
Distributor to a 4-8-2 locomotive. The baffles are dis- 
posed in a sloping trough so that each baffle is raised 
into the air stream somewhat higher than the one im- 
mediately preceding it. The best applications are made 
where there is a minimum of interference from piping 
along the sides of the ashpan and immediately above it. 

At the lower speeds (by test about 12 miles per hour) 
the Undergrate Air Distributor has no appreciable effect 
on air distribution to the ashpan; it is essentially a de- 
vice for performance improvement in moderate to high 
speed operation. There are no advantages in using it in 
yard service, for example. While it is a secondary con- 
sideration, it has been found with some locomotives 
that the application of the distributor has permitted the 
use of a larger exhaust nozzle. 

The question has been raised as to whether a dis- 
tributor could be designed to give optimum performance 
at some optimum speed of the locomotive. Experience 
so far has not provided sufficient information for the 
basis of such a design. 

In use on extended runs in passenger-train operation, 
the Undergrate Air Distributor has allowed longer runs 
between fire cleanings with high ash coal. While no 
fuel bed temperature readings were taken during these 
runs, it was found that clinkering was minimized, appar- 

(Continued on page 645) 
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Man Power Vs. Machine Power | 


We have been progressing at such a rapid rate, from an eco- 
nomic standpoint, and there has been so much turmoil because 
of the disrupting influence of two World Wars that we seem 
to have lost our perspectives and must make an earnest effort 
to get back to fundamentals. The difficulty is that the results 
of scientific and engineering advances, together with the mass 
production era, all concentrated within a comparatively short 
period of time, have so complicated our existence and relation- 
ships that it is not an easy or simple task to recognize these 
fundamentals, 

A century ago life in this country was comparatively simple 
and our people, with plenty of elbow room and unexplored 
frontiers, managed to get along together fairly well. Today, 
the growth of industry on a mass production basis, with vastly 


Roy V. Wright 


improved communication and distribution methods, has tended 
to concentrate our populations in metropolitan and industrial 
centers. Moreover, because of the application of science, ma- 
chinery and business methods to farm production, a compara- 
tively small part of our population is now required-to supply 
all the food that we need. The net result is that as individuals 
we have become high degree specialists in our tasks and have 
thus lost much of our economic independence; we are truly 
interdependent. 


Long Step From the Primitive 


Unfortunately, our advances in science, engineering and busi- 
ness administration have not been paralleled by those in the 
social sciences. It is much less than two centuries since Watt 
perfected his steam engine in 1776, and thus started an era in 
which the efforts of the individual have been supplemented more 
and more and greatly multiplied by mechanical power. Human 
beings, on the other hand, have been living with each other 
for many centuries, yet today have only an inadequate con- 
ception of how to co-operate constructively in taking advantage 
of our material and economic advancement. 

Until the development of the steam engine man did his 
work manually, with only a few comparatively simple tools. 
He did know how to utilize wind and water power to a slight 
degree and his efforts were also supplemented by animal power. 
Today each worker, on the average, has at his command many 
horsepower, and behind him is a large investment in plant and 
machinery. 

As Americans we take great pride in these achievements and 
the resulting high standards of living, with opportunities for 
leisure, self-improvement and recreation. On the other hand, 
because of our ignorance about how to work together as human 
beings, we are bungling things badly, and losing many of the 
advantages that we should gain from technological advances. 


* An address presented before the meeting of the Locomotive Maintenance 
Officers Association held at Chicago September 16 and 17, 1947. 
t Editor, Railway Mechanical Engineer, 
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By Roy V. Wright} 


| 
The best of tools are useful only 
when in the hands of workers 
in full sympathy with the aims 
of their employers—Man the ; 
vital factor, not the machine - 


Indeed, we may not be able to retain all of those we now 
enjoy. We have been so absorbed in material advancement 
that we have lost sight of certain vital factors which control 
the maintenance of the prosperity and well-being of our nation 


Machinery Is Controlled By Men 


After all, these great industrial and transportation facilities : 
with their machinery and equipment are operated and controlled 
by human beings. Unless the workers have a sympathetic appre- 
ciation of the problems of their employers, unless they fed tut 
they have a common interest with the employer and are a 
important and essential part of the organization, they can toi 
greater or less degree destroy the value of this machine power 
to the community and to themselves. This suggests that the 
management has a large responsibity to educate employees to | -- 
the conditions with which its particular business is confronte 
what the actual facts are as to its operations, and how the 
may best co-operate to their mutual advantage. It must b 
recognized, also, that a large proportion of the workers bave | ;. 
only limited educations and the facts must be so express 
that they can easily grasp them. Learned discussions and intr- 
cate explanations are of little use in such instances. 

Fortunately, many leaders, in widely varying fields of e- 
deavor, have become aware of the grave dangers which best 
us in this era of human relationships. Interestingly enough 
approaching the problem from quite different angles, they se 
to tend to certain common conclusions. Let us examine som 
of these approaches. 


What Eisenhower Thinks 


As a military leader and administrator General Dwight D 
Eisenhower is certainly tops. Listen to his challenge to us" 
the closing sentences of his address to the American Lego 
Convention in New York, on August 30. 

“The thought I leave with you is this: The American 9% 
tem rests upon the rights and dignity of the individual. Th 
success of that system depends upon the assumption by cach ¢! 
personal, individual responsibility for the safety and welfare“ 
the whole. (The italics are ours.) 

“No government official, no soldier, be he brass hat or pf 
no other person can assume your responsibilities—else dem 
racy will cease to exist. They are yours, to meet or negl“ ) % 
In the one direction lies first our immediate and future se" | 
Beyond that are all our aspirations, our hopes for ourse\« 
and our children. In the other direction lies the destructior * 
all we hold dear.” 


Infinite Value of Individual 2 


Again, our spiritual leaders have long stressed the brother: 
hood of man and the so-called Golden Rule. Christianity 3 
our American representative form of government have ™ 
in common. President Harold W. Dodds, of Princeton Un = 
versity, has expressed it in this way: “The democratic 1% 
is the Christian ideal, because it alone accepts Christ's emph?" 
on the infinite value of the individual. (The italics are %° 
His message envisioned freedom in religious terms long be! 
ingle” Py 
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democracy took a political form, or scienc and technology 
appeared to help set men free.” 

This appreciation of the importance of the individual was 
written into the Constitution by our forefathers, and today, 
although we have not done as good a job in applying the 
principle as we should have, it distinguishes our nation from 
most others, and is responsible for its greater strength and 
stability. 


Human Relations in Industry 


With this conception of the significance of and place of the 
individual in our American system, let us consider its im- 
plications in human relations in industry and transportation. 
For many years a Conference on Human Relations in Industry 
has been held at Silver Bay, on Lake George in New York. 
A large group of men from industry have earnestly sought to 
find solutions to those problems which have caused unrest and 
misunderstanding in labor-management relations. The committee 
charged with the responsibility for building the programs has 
been composed of men occupying important positions in in- 
dustry and ultimately in touch with its human relations phases. 

Because of the constructive manner in which these con- 
ferences have been conducted, they have had a wide influence 
on improvement in relations within industry. It is signficant, 
therefore, that after months of study and discussion, the com- 
mittee decided that the most appropriate theme for 1947 meet- 
ing would be, “Better Relations Through Better Understanding.” 

I should like to comment briefly on three impressions I 
gained that may be helpful in our discussion here. 

1. It is essential that supervisors be taken into the full con- 
fidence of management. The supervisors and foremen come 
in direct contact with the workers. They should be fully and 
currently informed as to the company’s policies and plans. 
This will equip them to dissipate inaccurate and erroneous 
reports and rumors, which, if allowed to stand, may do much 
to distract the attention and loyalty of the workers. This is 
particularly true of the railroads, which as public utilities, 
are particularly vulnerable to the whims of politicians and self- 
sce Kkers. Then, too, the railroad forces are widely scattered 
geographically, which makes the distribution of accurate and 
ade quate information even more essential. 

Unfortunately, because of the lack of proper contacts and 
cha nnels, many foremen and supervisors feel more or less on 
the outside, and therefore cannot exert a proper influence on 
the workers. These facts are becoming more widely recog- 
nized, but only a few leaders have made real progress in solving 
the problem. It is of first importance, however, and must be 
tackled with real vision and determination. Pioneers have blazed 
the trail. 

2. Equally important is the responsibility of management to 
educate the workers. Management simply cannot afford to sit 
idly by while the workers and the public are being continually 
subjected to propaganda, some of it malicious, that is based 
on inaccurate information, which should be challenged and off- 
set by the real facts. In discussing this question at the Silver 
Bay Conference, Maurice R. Franks, national business agent 
and editor of the Railroad Yardmaster, made this statement: 

“Without subterfuge, workers should be made acquainted with 
the trials and tribulations of the business, with the nature of 
risk and the nature of both penalty and reward. The worker, 
by natural law, shares the risk; the reward should be theirs 
without the asking so that penalties may be shared without 
complaint. Thus treated, the American workingman, being of 
fair and honorable mind, will take the bitter with the sweet. 
He can and wifl do this, however, only when the way of 
co-operation is a two-way street, in whose traffic he may right- 
fully be called on to exercise his full responsibility.” 

3. There is much misunderstanding about the relationship 
between wages, prices and profits. Technical discussions by 
learned economists are confusing and hard, or impossible, to 
understand by the average layman. There are, however, cer- 
tain simple principles which we should all comprehend, and 
this is particularly true of men in supervisory positions, who 
should be in a position to discuss these matters with the workers 
and help them to get a proper appreciation of the inter-relation- 
ships. There are two books that I would like to recommend. 

One of these is “How We Live’! by Fred G. Clark and 
Richard Stanton Rimanoczy. For a number of years these two 
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men conducted a radio quiz debate designated, “Wake Up 
America!”, in which they brought together liberals and con- 
servatives “to dissect and analyze the roots of America’s eco- 
nomic controversies”. With this background, and recognizing 
the fact that any discussion to be helpful to most of us would 
have to be presented in simple terms, they prepared this eco- 
nomic discussion with its simple understandable illustrations, 
and containing less than 5,500 words—words so simple and 
understandable you will not have to refer to a dictionary. It 
has had a wide distribution, at least one large railroad supplying 
a copy of it to each of its officers and supervisors. 

Another book is “Economics in One Lesson’”?, by Henry 
Hazlitt, the well-known economist on the editorial staff of the 
New York Times. He selected certain economic fallacies which, 
as he points out, are at least so prevalent that they have 
almost become a new orthodoxy, and then carefully analyzes 
them. In this way the sound, basic principles of economics 
are bared and thrown into distinct relief. 


From the Engineer’s Viewpoint 


We have approached this human relations problem from the 
viewpoint of a great military genius; from that of a leading 
educator, who in his early career specialized in economics and 
political economy; and from a conference of men from in- 
dustry, specially interested and versed in human relations in 
that area. One could go on indefinitely, but it may be well, 
also, to consider the problem from the engineer’s viewpoint. 

John A. Patton3, a management engineer, in a paper before 
the American Society of Mechanical Engineers*, said that, 
“Management—like it or not—still must carry the main burden 
of creating and maintaining good labor relations.” 

In the course of his presentation he made this further com- 
ment: “The worker today is still suspicious of the ability of 
the technological advance to provide more jobs. Workers are 
poorly informed on such thiugs as where jobs come from, the 
ratio of profits to wages, or the issues involved in full em- 
ployment, annual wages, etc. We might ask ourselves, why 
such conditions of misinformation and ignorance persist, when 
so much depends upon public understanding of the economic facts 
of life. The gravity of the situation becomes more obvious 
when we realize that a well-informed employee has the best 
chance of being a satisfied employee. He wants to belong. 
Knowledge of what is going on makes him feel a part of the 
operation. His sense of security is increased almost in direct 
proportion to the amount of information he receives regarding 
the circumstances which bear about him and his particular 
position with the company.” 

After telling what a number of different companies had done 
to solve the .problem, Mr. Patton summed up the common 
denominator of ‘their programs as follows: 

“1, Top management has recognized the importance of the 
individual and above all has convinced him of it. 

“2. The programs allow the employee to be heard, as well 
as management. 

“3. Instead of making it a one-man job, they have made it 
the responsibility of every executive, supervisor, and foreman. 

“4, Each program has been a continual job, utilizing every 
available means to get it across, including meetings, pictures, 
magazines, and newspapers. 

Stating it in another way, the secret of a successful employee 
relationship is a sincere desire to do a job, backed up by 
concentrated effort of every management man.” 


Summing Up 

I would not for a moment deprecate the marvelous techno- 
logical advances that have been made, or the splendid machine 
tools and equipment that have been devised for railroad shop 
use. The best use of these tools, however, can only be made 
when the workers are in full sympathy with their employers and 
co-operate on the most intelligent basis. Otherwise their use- 
fulness may be minimized or entirely lost through indifference 
and misuse. Man is the vital factor—not the machine—and we 
must focus our attention and energies on helping him to 
develop to his full stature, in accordance with the philosophy 
of our American system, as expressed in our Constitution. 

1 Published by D. Van Nostrand Company, Inc., 1944, New York. 

2 Published by Harper & Brothers, 1946, New York. 

3 President, ion . Patton Management Engineers, Ine., Chicago, Ill. 


‘Human Behavior in Employee-Employer Relations, Mechanical Engi- 
neering, September, 1947, page 743. 


641 


The Cracking of Boilers* 


The cracking of locomotive boilers in the riveted seams has been 
a source of expensive trouble to the railroads over a period of 
many years. Cracking was less prevalent in the earlier years when 
boilers were smaller and maximum pressures were seldom more 
than 200 Ib. per sq. in. “Modern riveted steam locomotives con- 
structed of either alloy or carbon steels with larger boilers and 
higher operating pressures have been seriously affected by the 
cracking at riveted seams and other places. 

From reported past experiences it is found that none of the 
steels, either alloy or carbon, have escaped this problem of crack- 


Ray McBrian, 
Chairman 


ing. Practically all of the more modern designs of steam locomo- 
tives have been involved in cracking of riveted seams. It is also 
realized that this subject is now, and has been one of research 
investigation. Your committee feels that not until such research 
projects are completed will full information be developed so that a 
complete solution for the cracking at riveted seams and other 
places may be had. À 

As previously reported in the proceedings of the association the 
solution to the problem of intergranular cracking or embrittle- 
ment through the use of proper water conditioning, ås was outlined 
by Dr. W. C. Schroder, of the U. S. Bureau of Mines, appears 
to have solved for a number of railroads this particular type of 
cracking. 

Your committee recognizes that this has been a most important 
and major factor in retarding and eliminating this serious prob- 


* From a committee report 


resented at the meeting of the Master Boiler 
Makers’ Association held at 7 


hicago September 15 to 18, 1947. 


Fig. 1—Example of intergranular cracking found in riveted seam 
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A study of the nature of crack- 
ing at riveted seams and other 
places in the boiler with some 
conclusions as to the means for 
dealing with this complex problem 


| 
lem of intergranular cracking. However, in the obtaining of an 
understanding of the complete problem, it is necessary that full 
information be gained as to the full nature of all cracking in 
locomotive boilers at riveted seams and other places. The manne | , 
of presenting this information can best be offered in the examples | ` 
that have been found in the studies of materials removed from |; 
various locomotives operating in the United States. These studies 
have included both the alloy and plain carbon type and have 
included practically all materials specified. 

These studies have proved that in considering materials for 
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Fig. 2—Example of transcrystalline cracking starting in cold worked 
edge of rivet hole 


use in locomotive boilers as well as fireboxes, it must be realize! |.. 
by the designers and material specifiers that the simultaneous 
loading or action of mechanical loading, elevated temperatures, 
thermal stresses resulting from variations in temperatures dunng 
actual operations, cool down periods, react upon materials difer- 
ently and that in the railroad service the most severe conditions | 
which can be imposed is found. Records to date indicate fhat | 
service failures occur in all of the specified materials due to | 
these operating conditions of variable cyclic and thermal stresses, 
and their effect on changes in properties of the material. No onè 
material has been found which will meet all of the requirements 
so as to not be affected by these operating conditions and changes 
of the propertics of the materials under the variable cyclic 
thermal stresses. | 
It has been found that the failures in riveted seams and othe i 
places are evidently due to factors complex in nature involving 
such factors as temper brittleness and aging of the materia, j 
fabrication stress and stress raisers, operating stresses and shocks 
at the temperatures of operation, fatigue failures, intergran 
embrittlement or corrosion, and other inherent properties of & 
materials, and effects of design. T 


Kinds of Failures ? 


It is then most important and vital to first properly evaluate my 
study each failure as to the effect these various complex factos  ġ 
contributed to the failure so that some advancement may be tt 
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in the solution. The examples cited in this report will deal with 
both the alloy and carbon steel grades as specified for locomo- 
tive boilers. In such studies the first step is to properly classify 
the type of cracking which has occurred, that is if it is that of 
the intergranular or embrittlement type, or if it is transcrystalline 
in nature. Typical examples as found in studies are given in 
Figs. 1 and 2. 

It should be mentioned that in these investigations identification 
as to the type of cracking is based upon metallographic study of 
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Fig. 3—Type of cracking found in lap joint 


the entire length of crack. Where the study under the metallo- 
graph shows that from 90 to 100 per cent of the entire length of 
the crack is intergranular, the failure is then classed as inter- 
granular embrittlement. 

Where the entire- length of crack is found to be 90 to 100 
per cent transcrystalline the failure is classed as transcrystalline 
or of a mechanical nature, meaning that possibly either fatigue or 
a blue brittle fracture originated from the combination of the 
presence of stress raisers and operating stresses. 

Where the study under the metallograph finds that the entire 
length of cracking is of a combination of both intergranular and 
of transcrystalline type the problem is then known to be one 
involving mechanical stresses and stress-raisers which also have 
permitted seepage and concentration of boiler water resulting in 
embrittlement. Studies must then be made to secure proper water 
conditioning and mechanical condition. 


Causes of Cracking 


The complexity of the problem is determining the factors for 
riveted seam cracking and in securing a solution may best be illus- 
trated in this representative study. Figs. 3 and 4 illustrate the 
transcrystalline type of cracking. 

The failure of this boiler steel at the riveted seams resulted 
from these interlocking factors: (1) Tool marks left in rivet hole 
from fabrication; (2) Fatigue cracks originated in these tool 
marks; (3) Steel aged blue-brittle in operating temperature 
range, and (4) Localization of service shock and stress ahead 
of low-pressure cylinder developed fatigue crack and subsequent 
blue-brittle fracture. 

The failure originated in the development of fatigue cracks. 


Fig. 4—Close up of cracked area shown in Fig. 3—Cracked-out section 
at A was formed by shear stress in an aged steel 


The fatigue was created by the repeated shocks that the boiler 
receives. The fatigued steel was localizd to the under part of 
the lap joint just ahead of the low-pressure cylinders and the 
crack was confined to that region. The fatiguing of the steel 
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with the gradual accumulation of undistributed stress produced 
aging of the steel. This aging steel, operating in the blue-brittle 
range, developed fatigue cracks which were accelerated in their 
development by the presence of the reamer marks. The tempera- 
tures in which the boiler operated made the steel susceptible to 
the effects of the pounding the boiler received in service as in 
the blue brittle temperature range the steel has abnormal brittle- 
ness characteristics and lowered ductility properties. All of these 
effects are additive and when repeatedly combined develop the 
localized failure which was represented in this specimen. 

Failure was caused by the development of localized stresses 
which resulted from the effects of the repeated shocks that the 
boiler received in service. These shocks produced a fatigued and 
aged steel which eventually failed from a shock break after a 
series of fatigue cracks had developed in the rivet holes. The 
reamer marks hastened the formation of the fatigue cracks. 

This study confirms the importance of the necessity for the 
complete elimination of such defects which act as stress raisers and 
initiate the failure in combination with service stresses. Other 
examples of the types of stress raisers found in studies of failed 
locomotive boiler seams are illustrated in Figs. 5 to 8, inclusive. 

The mechanism of tool marks causing fatigue cracks is ex- 
plained on the basis of shear stresses. Assume a piece of steel 
having tool marks is subjected to a tensile stress. This causes 
the piece to elongate in the tensile direction and to contract in all 


Fig. 5—Cracking in countersunk rivet holes as a result of sharp 
corners at edge of holes and of tool marks 


lateral directions. In a tool-marked section the volume between 
marks is free of such movement; however, at the base of the tool 
marks the no-movement volume is adjacent to metal that is trying 
to move. This subjects the larger mass to tension forces at right 
angles to each other. 

Due to these tension forces, the shear stress now formed at 
the root of the tool mark causes deformation to take place 
rapidly. The deformation causes cracks to develop which after 
starting localize at the root of the tool mark. Thus the sharper 
and deeper the tool mark, the sharper the effect. 

From the study of this failed material, the crack originated 
at the sharp edge or rim of the rivet hole. These cracks were 
initiated by the extremely high stresses in the matching row of 
rivet holes. From examination it appears that the curvature was 
greater in the roof sheet than in the wrapper sheet. This exces- 
sive curvature in one sheet of the joint caused incomplete bearing 
across the joint. In an effort to overcome the lack of complete 
contact between the sheets, excessive caulking was resorted to, 
resulting in a caulking ridge between sheets approximately 16 in. 
high. This ridge caused the rivets in the nearest hole to act as 
levers in transmitting any movement from one sheet to another. 
The transmitted force assisted by the sharp rims of the rivet holes 
acting as stress raisers caused the steel to become aged and to 
ultimately crack along the pattern line as shown. 


Important Shop Procedures 


The summary of the views of the members of the sub-com- 
mittee reports that fabricating practices and resultant stresses are 
largely held responsible for the conditions which ultimately result 
in the cracking of boiler shell at riveted seams and other places. 
Some of the practices held most important for consideration are: 
Plates not fitted up metal to metal before riveting; sharp edges 
not removed at rivet holes before riveting; improper caulking of 
plate edges, and fabricating abuses of plates, caused by im- 
proper heating and the impracticability of stress relieving. 

One railroad, which had experienced cracking of boiler shells 
especially around the rivet holes, instituted careful control of 
fabrication practices and stress relief after fabrication. These 
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steps were taken to eliminate, as far as possible, conditions in 
forming, drilling, reaming, edging and riveting which were con- 
ducive to the starting of cracking. While it has been difficult to 
accurately evaluate all these measures they do indicate that after 
six years material improvement has been made in the fabrication 
of carbon steel shells. These practices are: 

(1) Where possible, plates are sheared to size, the edges planed, 
and all tool marks removed by grinding. If an acetylene torch 
is used for cutting the sheets, a minimum of % in. of metal is 
afterwards removed by chipping and then all tool marks are 
removed by grinding. 

(2) The sharp edges of rivet holes are removed by providing 
a fillet. 

(3) At the beginning of the rolling operation, the ends of the 
plates are supported by an overhead crane to prevent bending of 
the plate at the rolls due to the long overhang. 

(4) After rolling the plate into a cylinder and before applying 
the welt straps, the course is stress relieved by heating to a tem- 
perature of 1140° F., holding one hour per inch of thickness and 
then cooling down in the furnace. 

(The furnace for stress relieving is fired by four oil burners 
at the bottom. Temperature readings are taken at 14 points by 
thermocouples, two of which are connected to a_ recording 
pyrometer to provide a permanent record. The furnace is a 
cylindrical shell of firebox steel, 20 ft. high and 12 ft. outside 
diameter, lined with a 9-in. wall of insulating brick. Foundation 
is cement overlaid with firebrick. The top and part of side of 
furnace lift off to permit entrance of the boiler course to be 
treated. The boiler is supported on four equally-spaced rails 
embedded upright in the concrete foundation and topped with 
steel channels.) 

(5) Care is used in fitting all seams to get the metal-to-metal 
contact. In all riveted seams, fitting-up bolts are used in every 
other hole. All open holes are reamed, rivets driven, and then 
fitting-up. bolts are removed and remainder of holes reamed and 
rivets driven. Courses are fitted together and circumferential 
seams are riveted before longitudinal seams. The fitting of 
courses together by shrinking is not used for the reason that the 
stresses set up by the shrinking are difficult to control. 

(6) The ends of longitudinal seams are welded. All seams are 
caulked inside and out. 

(7) The driving tonnage of rivets is controlled and recorded. 
Means are provided so that the pressure cannot be removed from 
the rivet until after a definite period of time. Swell-neck cone- 
head rivets driven with button sets are used to better fill the hole 
under the preformed rivet head. Rivets are heated in an oil fur- 
nace with a reducing or a neutral atmosphere. Caulking of rivet 
heads is not permitted. 

(8) For the boiling out of oil and grease in new boilers, a 
compound containing tannin is used instead of caustic soda. 

In the construction of articulated locomotives, these additional 


Fig. 6—lInterior of rivet hole inspected by Zyglo and photographed 

while illuminated with ultra-violet light, showing the presence in 

surface of heat tears and tool marks, the failure resulting from fatigue 
cracks originating in these stress raisers 


means are employed to prevent cracking of the boiler shells: 

(1) All holes for connecting the cylinder saddle and liner to 
the boiler shell are drilled after the shell has been rolled into 
a cylinder. 

(2) The size of the cylinder saddle and liner has been in- 
creased to provide a larger bearing surface between the saddle 
and the boiler. 

(3) If the front boiler bearing saddle is attached to the boiler 
shell rather than to the smokebox, the attachment is made by use 
of the Cunningham strap. The size of the saddle has been in- 
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creased to provide more bearing surface, and the liner between 
the saddle and the shell has been omitted in order to eliminate 
rivet holes in this area. A Fabreeka pad is used between the 
bottom of the saddle and the frame to absorb partly impact forces 
which are transmitted from the frame through the saddle to the 
boiler. 


Cracking of Alloy Steels 


The sub-committee studies of comments of suggested factors 
influencing the cracking in riveted seams and other places stressed 
that in an effort to obtain a more efficient and powerful locomo- 
tive, as well as a reduction in weight, many railroads started some 
years ago to build boilers with alloy steels. Such steels had higher 
tensile strengths, apparent good ductility and this appeared to be 
the answer for higher pressures and lighter weight. It is re- 
ported that most roads who have used such steel had had con- 
siderable and serious trouble with cracks in riveted joints. Sug- 


Fig. 7—Close up of interior of rivet hole, showing tool marks left by 
reamer—Fatigue cracks originated in these stress raisers and the 
failure was due to fatigue crack and blue-brittle fracture 


gestions were made that possibly residual elements were respon- 
sible, or that the chemical analysis was incorrect. 

In the early part of this report your attention was called to 
the fact that research studies are now being conducted as to the 
materials used in construction; also it was pointed out that the 
designers and material specifiers must recognize that conditions 
of temperature, loading, etc. react differently upon materials and 
that these conditions must be recognized in the development of 
suitable materials. i 

The fact that alloy steels have seemingly given poor serice 
because of serious rapid failures is not the specific fault of the 
alloy as specified but that of the metallurgist, the designer and the 
manufacturer in not having the full data as to the effect of the 
factors of service operation in changing the inherent properties 
of the material. Thus alloy steels with apparent excellent ductil- 
ity at room temperatures may at the operating temperature 
the locomotive boiler, lose ductility through aging and becoming 
blue brittle and thus give a very rapid and qiuck brittle fractutt 
Such examples were explained in the outline of studies of failures 


Aging of Boiler Plate 


Previously reported to you, has been that of the subject 0 
aging of firebox and boiler steel. This means the phenomena 
which occurs under service conditions, recognizable by room tem- 
perature and elevated temperature physical tests where there § 
loss of elongation and increase in tensile and yield propert 
The blue brittle phenomena occurs in the temperature range “ 
from 400° F. to 700° F. Its effect in steels is that any tort 
acting upon the steel in this temperature range has an injuriots 
effect as the material is unable to distribute the stresses due t0 
low ductility characteristics. The fractures resulting from ths 
are usually of a sudden brittle nature, and have often been m- 
interpreted as that of the so-termed intergranular corrosion ty? 

While these materials may have higher tensile strength than # 
room temperature and greater resistance to a slowly applied load, 
it has much less resistance to suddenly applied loads and shocks 
as may occur because of design deficiencies under operation 3% 
from cool-down shocks. 

Such studies have indicated that the steels as now specified 1 
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locomotive boilers are. especially when used in a riveted type ot 
construction, very sensitive to the presence of stress raisers, serv- 
ice loadings and stresses, temperature variations and tend to lose 
ductility through aging in service. 

The research studies have not as yet developed steels which 
are fully satisfactory to meet the service required of the loco- 
motive fireboxes and boilers. Certain trends have indicated fully 
killed steels are much less ssceptible than rimmed steels. The 
use of various de-oxidizing agents alone or in combination and 
of care in manufacture of the material seems to point to the fact 
that it will be possible that a satisfactory addition agent can be 
specified for both carbon and alloy steels. This will be reported 
upon when the research studies are completed. 


Summary 


The final consideration in this report is to again emphasize the 
complexity of the problem of cracking of riveted seam boiler 
shells. The use of an all welded construction, properly stress 
relieved, offers a solution to the problem through the elimination 
of stress-raisers and stresses occurring from fabrication practices. 

Where riveted construction is to be utilized such stress-raisers 
as tool marks, sharp edges and fabrication stresses must be re- 
duced to a minimum and eliminated if possible. Careful control of 
riveting temperatures to eliminate heat checks or tears must be 
had. Proper water conditioning to prevent the intergranular type 
of corrosion must be maintained. Design engineers must find 
means for the obtaining of and evaluating service loads and 
stresses especially at localized points of failure so that proper 
metallurgical considerations may be given to the material to be 
specified, or a reduction of these service stresses and shock loads 
must be obtained through design changes. 

Materials for construction are the subject of research studies 


Fig. 8—Cracks originating at rim or edge of rivet hole, lap joint of 
second course—Note extreme sharp edge 


and nothing definite can be reported at this time. Residuals in 
boiler and firebox steels are the subject of research and will be 
reported upon later. 

The members of the committee are Ray McBrian (chairman), 
engineer of standards and research, Denver, Rio Grande & 
Western; J. P. Powers (vice-chairman), system boiler in- 
spector, Chicago & North Western; H. H. Niemeyer, general 
boiler inspector, Chicago, Burlington & Quincy; H. R. Barclay, 
assistant general boiler inspector, Northern Pacific; R. C. 
Bardwell, superintendent of water supply, Chesapeake & Ohio; 
J. D. Johnson, chief boiler inspector, Missouri Pacific and W. 
Hedeman, engineer of tests, Baltimore & Ohio. 


Discussion 


Several members discussed the troubles that their railroads 
had experienced with alloy-steel boilers, most of which have 
been or are being replaced by carbon-steel boilers. One railroad 
is in the process of replacing 27 boilers by 24 all-welded boilers 
of carbon steel and three of riveted construction of the same 
material, the latter being built to prove that carbon-steel boilers 
of riveted construction will not crack. One member pointed 
out that his railroad has operated an alloy-steel boiler since 1930 
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without any difficulty but that 30 alloy-steel boilers built in 1938 
have cracked. 

There was general agreement throughout the discussion that 
the committee had done an excellent job in showing that the 
cracking of boilers is caused by several factors, a fact that has 
made it difficult for the boilermakers to determine the exact 
cause of individual failures. 


Combustion 
Air for Fireboxes 


(Continued from page 639) 


ently due to more uniform air flow through the fuel bed. 
In road service the Undergrate Air Distributor gives a 
reduction in smoke well within local ordinance require- 
ments, but smoking is not affected by the distributor one 
way or another in yard operations, making it necessary 
to exercise the usual care, at such times, with respect to 
firing. 

The most recent attempt to improve locomotive per- 
formance through better air supply is found in the Nor- 
folk & Western’s experimental switcher.® This en- 
gine is equipped with mechanical draft and an auto- 
matically controlled stoker. The controls are arranged 
in such a manner that a proper fuel-air ratio is main- 
tained at all load conditions. Under load, due to the 
air flow regulation, smoking is minimized. Such an ar- 
rangement reduces back pressure to the absolute mini- 
mum since free exhaust from the cylinders is permissi- 
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Fig. 5—Horsepower loss due to back pressure 


ble. The theoretical back pressure horsepower required 
to provide combustion air flow and gas removal in 
locomotives is shown in Fig. 5 and is an indication of 
the additional theoretical horsepower available for draw- 
bar pull when the exhaust nozzle is removed. At the 
high sustained rates at which modern locomotives oper- 
ate, it is obvious that the opportunities for improving 
performance through better means of drafting are very 
great. 


3 See article entitled “N. & W. Automatic Switcher”, Railway Mechanical 


Engineer, August, 1947, page 402. 
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Safety— 


The Supervisor's Responsibility” 


Management, supervision and workers share the responsibility 
for safety but direct supervision has the greatest responsibility 
in building an interest in safety, in enforcing safe practices and 
maintaining safe conditions. Failure of supervision is the direct 
or indirect cause of many accidents. 

The supervisor’s responsibility to management is well under- 
stood. Management expects high productivity, steady work out- 
put, prevention of waste, low unit costs, etc., but cannot afford to 
overlook the need for safety, not only from the humanitarian 
standpoint, but from the dollars and cents viewpoint as well. The 
supervisor is responsible for efficient, economical and safe 
operation. It is just as much the duty of the supervisor to see 
that the work is done safely as it is to see that it is done ef- 
ciently. As a matter of fact, safety and efficiency are in most 
operations practically synonymous. 


Responsibility to the Workers 


Workers rely on the supervisor’s knowledge to protect them 
against injury on the job. In the eyes of the workers, the 
supervisor represents the company because he is their principal 
point of contact; he is the front line of management. He is on 


What Is a Supervisor? 
(from Stunco, Taylor-Forge Club, Chicago) 


If he is pleasant, he is too familiar. 

If he is sober-faced, he is a sourpuss. 

If he is young, he doesn’t know anything. 

If he is old, he is an old stiff. 

If he belongs to a lodge, the members expect favors. 

If he goes to church, he is a hypocrite. 

If he doesn’t, he is a heathen. 

If he drinks, he is an old souse. 

If he doesn’t, he is a tightwad. 

If he talks to everybody, he’s a gossip. 

If he doesn’t, he is stuck up. 

If he insists that the rules of the shop be kept, he is too 
particular. 

If he doesn’t, he is too careless. 

If he looks around, he’s snooping. 

If he doesn’t, he’s unobservant. 

If he tries to settle all complaints, he has to have the wisdom 
of Solomon. 

If he worries about them, he’ll soon be crazy. 

Are there any good supervisors? 

Yes, plenty of them and they’re not all in cemeteries. 


the ground and can observe and check the development of bad 
work habits and unsafe conditions; he is the key to the safety 
program. It is he who introduces the new man to his job and 
sees that the new man is started off on the right path, properly 
instructed in safe working methods. The supervisor is ordinarily 


selected for his ability and for his knowledge of the work placed - 


under his supervision, and it is essentially his duty to know at 
all times that the men under him are working safely and that 
their tools, machinery and equipment, as well as the premises, are 
as free from hazard as possible. 


How Can the Supervisor Fulfill These 
Obligations? 
First, he must be able to think and act safely himself. He 


must set the example. No amount of preaching will do any good 
if the men see the supervisor ignoring the rules of safe practice. 


* From a Locomotive Maintenance Officers’ Association report presented 
before a joint sessian of the Coordinated Mechanical Associations at Chicago 
on September 17, 1947. 
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Management looks for high 
productivity, steady work out- 
put, prevention of waste and 
low unit costs but it cannot 
afford to overlook safety — 
That is a job for the supervisor 


The wise plan is for him to avoid any personal act that would be 
objectionable if engaged in by the workers. The supervisor must 
be interested in and realize the importance of safety. His interest 
in it must never wane, and he must take his responsibilities for 
safety as seriously as he does the other duties of his position. 

Second, he must make certain that the men under him maintain 
a continuous interest in safety. This means more than putting 
up an occasional safety poster or sign or passing out a book of 
safety rules and then expecting safety requirements to be fulfilled. 
He must follow an effective accident prevention program. 

Third, he must strive to maintain and provide the workers with 
proper tools and equipment at all times. It is useless to expect 
men to observe safe practices at the same time one requires them 
to work with unsafe or improper tools or in unsafe surroundings. 


Training Men to Work Safely 


Some workers can learn from written instructions; others 
need to be told; there are some who cannot comprehend without 
being shown; and some others can only learn by doing. A good 
leader with a good personality can ordinarily accomplish best 
results by educating and instructing men by some or all of these 
methods, but at times he must resort to compulsion or discipline. 

Men are hungry for good, understanding leadership, and a good 
leader who presents his subject matter in an intelligent and 
interesting manner can accomplish wonders in safety education. 
_ To teach a man safe practices, a supervisor should first have a 
thorough knowledge of the work and of the hazards involved in 
it. He himself should have had a good deal of experience in the 
work, and should be well acquainted with the details of accidents 
that have occurred in his department. He should know the mean- 
ing of each safety rule, and he should be in a position to give 
sound reasons for each rule if questioned about it by the men. 

However, merely knowing the work and the accident hazards 
is not enough; the supervisor must pass on his knowledge to the 
men and must instill in them a desire to follow the safe and 
efficient methods he suggests to them. Following the occurrence 
of accidents we often hear supervisors say, “I told him to be 
careful.” But simply telling a man to be careful is not enough. 
for there is a big difference between telling and teaching; 
teaching goes beyond mere telling; it includes every avenue 
of approach to a man’s mind to get the idea across. If the 
worker has not learned the supervisor has not aught. 

A supervisor can often make a safe man of. an unsafe ore 
by talking with him to find out the reasons for his unsafe acts 
The reasons may be in the shop or they may be in the man’s home 
life; good counsel from the supervisor may be all that is needed 
to clear them up and to restore the worker’s peace of mind <9 
essential to alertness and safe work habits. However to be 
effective in counselling his men, the supervisor must have their 
confidence and respect; he cannot expect them to follow tis 
advice on their personal problems or to be sold on his admonitiozs 
about safety practices unless they feel he knows what he i 
talking about and has their interests at heart. 

Unusual or new job hazards and precautions against then 
should be discussed with the men as they arise. The super- 
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visor must study each new or unfamiliar job to determine the 
safest and most efficient manner of performing it, and he must 
talk the matter over with the man doing the job to insure that the 
worker knows how to do it safely and must observe the worker’s 
progress frequently enough to be sure that the job actually is 
being done efficiently and safely. Failing in this, the supervisor 
fails in his duty both to the man under his supervision and to the 
management to which he reports. 

New men should command special attention. To make them 
efficient and safe workers, the supervisor must devote a good 
deal of his time to talking with them about their work and the 
best and safest methods of performing it, to discussing the rules 
with them, to demonstrating the effective and safe ways of 
performing their work, and to observing them to detect and immc- 
diately correct unsafe practices they may indulge in. Instruction 
in safety principles must be given repeatedly. 

The supervisor should himself be on the watch for unsafe 
conditions and should give a ready ear to reports of them from 
others. After an unsafe condition is found, he should take prompt 
action to correct it. 


Protective Clothing and Equipment 


Supervisors should insist on workers conforming to rules 
against wearing loose clothing, rings, wrist watches, etc., when 
operating machinery and likewise should make certain that the 
men wear goggles, helmets, or other protective clothing and 
equipment when necessary. 

Tools should be kept in proper condition; they should be 
inspected often and not allowed to go along without attention 
until someone is injured. 

Defective tools should be repaired or discarded so that no one 
will have the opportunity of using them. 

See that the men use the right tool for the job. 

Supervisors who daily observe the use of unsafe or improper 
tools without taking prompt remedial action must expect accidents. 

The supervisor should inspect machines and other equipment 
periodically. to make sure they are in safe condition; he should 
give particular attention to guards, making certain they are in 
good condition and in use. 

One can ordinarily make a good guess as to whether a shop or 
roundhouse has a high or low casualty rate by observing the 
housekeeping. Each shop or enginehouse should have a systematic 
clean-up program, and there should be a place for everything and 
everything in its place. A great many injuries result from slip- 
ping or tumbling as a result of material, debris, grease, tools, etc., 
being allowed to accumulate in the working areas. 


Investigation of Accidents 


When an accident occurs, it is the duty of the supervisor to 
make an immediate investigation to develop who or what caused 
the accident and how to avoid similar accidents in the future 
It is likewise his duty to follow up his findings by taking effec- 
tive action immediately to prevent a recurrence. 


Summary and Conclusion 


The supervisor is responsible for safety both to the manage- 
ment and to the workers. To fulfill his obligations, he must 
think and act safely himself, he must keep safety a live issue 
among his men, and he must strive to maintain safe working 
conditions at all times. He should try to inculcate safety by 
instruction but at times may have to resort to compulsion and 
discipline. He should be especially concerned about good house- 
keeping and the condition and use of tools and equipment, and 
he should investigate all accidents immediately and take such 
action as will prevent them in the future. 

The supervisor is the key to safety in any plant; without 
safety-conscious supervisors, there would be no effective safety 
program. The supervisor is the overseer, the leader, the guide; 
if he performs these functions effectively, the men feel that he 
knows his business and realizes his responsibility, and a 
feeling of security and well-being will permeate the entire 
organization. The supervisor’s spirit of service and responsibility 
is rewarded by the faith and confidence that his workers have in 
him, and they, in turn, are imbued with a spirit of service and 
responsibility to each other and to themselves. 

The report was signed by W. H. Roberts (chairman), superin- 
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tendent of safety, Chicago & North Western; G. S. Gandy, 
master mechanic, St. Louis Southwestern; A. H. Adang, super- 
intendent of shops, New York, Chicago & St. Louis; W. W. 
Eshelman, supervisor of shop safety, Reading Company; W. B. 
Knox, district safety agent, Canadian Pacific; W. D. Nelson, 
assistant superintendent shops, Louisville & Nashville; and R. W. 
Schultz, supervisor of safety, Minneapolis, St. Paul & Sault Ste 
Marie. 


Discussion 


W. W. Eshelman discussed the use of protective clothing and 
said that even with the best of shop equipment and operating 
practices, protective equipment is required for certain classes 
of work. Goggles are the most important single item since the 
eyes are involved in about 12% per cent of all accidents. Safety 
shoes are next in importance, foot and toe injuries amounting 
to 20 per cent of the total. Other special equipment required 
includes welders’ protective shoulder pads, sleeves and leg guards, 
also asbestos mitts, sleeves and leggings for men engaged in 
babbitting and bearing metal work. Mr. Eshelman said that the 
effectiveness of this particular phase of safety work will depend 
entirely on the success of supervisors in training men to use 
this equipment in all cases where needed. 

W. D. Nelson discussed the subject from the standpoint of 
unsafe and defective tools, pointing out the necessity for guards 
around all moving machinery parts, marked aisles and constant 
emphasis on increased safety. Mr. Nelson recommended holding 
daily safety meetings for each gang under the direction of its 
foreman and monthly meetings at which all safety leaders and 
general supervisors discuss progress and make plans for further 
improvement. He also stated that new men do not get as much 
instruction as they should and that the achievement of safety 
in shop operation is impossible without unrelenting care in 
handling all details presenting any possibility of accidents. 

W. B. Knox talked about safety from the standpoint of good 
housekeeping and said that every reasonable effort must be 
exhausted to keep shops and enginehouses, locomotives and cars 
clean and orderly. An organization, he said, which accomplishes 
this result is bound to be safety minded. He also said that train- 
ing -programs must be extended to men in train service and to 
those in shops and enginehouses. 

R. W. Schultz discussed the investigation of accidents and sug- 
gested the following procedure; namely, state causes, develop 
responsibility, take corrective action, and be especially careful 
who conducts the investigation. He also suggested avoiding 
common alibis and the need for more specific data. For example, 
who was careless and why. In fixing responsibility, the greatest 
care must be exercised to be absolutely impartial and keep in 
mind always the main objective, which is to prevent future ac- 
cidents. Corrective action involves the determination of direct 
personal responsibility to remove the cause. The foreman is 


thus usually the best qualified to investigate in view of his in- 
timate knowledge of working conditions and the personal limi- 
tations of the workmen involved. 


ee aaa 
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St. Louis-San Francisco’s “Twin Meteor” near Jones, Okla. 
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EDITORIALS 


Welding, 
A Railroad Protege 


Much of the early development of fusion welding was 
carried on in railroad shops. In fact, it was railroad men 
who, during World War I, showed how to reclaim the 
sabotaged machinery on German ships which had been 
caught in this country at the outbreak of the war. From 
this beginning, the science of welding has progressed to 
a state in which there is now very little direct compe- 
tition between the various processes -there are so many 
ramifications of welding and processes have been so 
combined that the basic requirements are those of de- 
veloping new applications. 

Six welding engineers, speaking at a recent meeting 
of the American Welding Society, outlined the mere 
recent welding developments. The speaker for are 
welding stated that electrodes have been so improved 
that there are as many a.c. welders being placed in 
service as there are d.c. In 1922, the ratio was ten to 
one in favor of d.c. Open-circuit, voltage-reducing 
devices have been a factor in this change, but the more 
important reason is better electrodes. D.c. machines are 
also being greatly improved. Another process which is 
serving effectively to improve electric welding is inert 
gas shielding. Welding is also being done successfully 
with many of the higher alloy electrodes. 

Silver brazing, which was an ancient art, is now 
being used greatly to speed up production welding. 
The cost of the material used has been considerably 
reduced and quality of joints improved. The brazing 
of cast iron has been made easy by electrolytic cleaning. 

The greatest advance in resistance welding has been 
the development of new machines. Standards are being 
set up so that the buyer will know exactly what he is 
getting. Also, a resistance welding manual has been 
published. Machine improvements include better and 
more convenient controls and improved means of han- 
dling parts to be welded. Stored-energy welders are 
being used for non-ferrous metals. 

In the field of gas welding, means for distributing 
oxygen and gases have been greatly improved. In appli- 
cations of inert gas shielded-arc welding, current values 
used have been increased many fold. This method per- 
mits welding without flux and is being used on heavy 
sections of aluminum. 

Gas and arc cutting are being done in air and under 
water. Cutting machines are now available which will 
follow drawings automatically and will cut complicated 
forms accurately through one or many layers of metal. 
Electric cutting is being done with current values up to 
1,000 amp. and applied in places where gas cannot 
penetrate. Arc-oxygen cutting is being used for cast 
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iron and stainless steel. The gas torch with flux is also 
used for cutting stainless steel. For under-water cut- 
ting acetylene cannot be used at depths greater than 
ten feet, but the arc-oxygen torch can be used at any 
depth. It is stated also that there is no limit to the 
thickness of metal which can be cut by the arc-oxvgen 
torch. 

Other recent important advances include flame hard- 
ening, flame softening and descaling, Flame gouging has 
become highly important since it eliminates chipping 
and produces better quality steel in manufacture. Many 
advances have also been made with Thermit and pres- 
sure welding and within the last two years, power 
welding has found applications. In this process, the 
filler metal is blown into the weld in the form of a 
powder. 

Some of the new processes do- not have a railroad 
repair application, but nearly all of them are used in 
the making of products used by the railroads. It is 
gratifying to think that the railroads started something 
that is now so valuable to them and it is evident that 
they must constantly keep in touch with what is being 
done outside which can be given a railroad application. 


Are Stoker 
Slides Justified? 


Established locomotive practices come from two 
sources. In the majority of cases, a practice is estah- 
lished and retained because it serves a definite purpose, 
such as promoting economy, fulfilling an operating or 
maintenance requirement, or improving locomotive 
performance. A few practices, however, appear to 
result from reasons that are less sound. These few 
often have long custom and force of habit as the only 
basis for their present existence. Such practices are 
continued in use without their advantages being 


weighed against their disadvantages and the balance 
assessed. 


An example of a long-established practice the con- 
tinuance of which is open to question is the retention 
of stoker slides. Do the advantages of using a slide 
over the trough equal or outweigh the advantages of 
omitting the slide? Neither of what appear to be the 
two main advantages of stoker slides seems to be of 
much consequence. Roads which omit the slide do not 
experience the occurrence of difficulties which other 
lines may predict from the entrance of large foreign 
objects into the screw. And the safety feature seems 
overrated. While a stoker slide is a definite safety 
measure to a man who enters a partially filled tender 
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for the purpose of positioning the remaining coal so 
that it will enter the stoker screw, the slide is merely 
helping to correct a condition which it created. If 
there were no slide, and the trough were exposed to 
the coal supply throughout its entire length, the coal 
very likely would not have remained in pockets where 
it did not feed to the screw, and there probably would 
have been no need for a person to enter the tender 
in the first place. If it is not necessary for a man to 
enter the tender, he will not need protection from 
machinery within the tender. 

The chief advantage to omitting the coal slide is, 
of course, the improvement in feeding the coal to the 
conveyor screw that will result from having a greatly 
increased portion of the coal supply directly above and 
in contact with the screw. When a slide is installed 
the trough opening is not only restricted but it is at 
a considerable distance from the coal in the front part 
of the tender. The coal, being a solid and not a liquid, 
flows only straight down, and that which is not direct- 
ly over the opening will not enter the stoker screw. 
By removing the stoker slide, the fuel throughout the 
entire length of the tender is in close proximity to 
the conveyor screw. All but the small amount near 
the sides of the tender will drop by gravity into the 
trough for delivery to the fire. 


Steel Shortage 
Limits Car Output 


According to the American Railway Car Institute, a 
recent survey for a period of seven months of steel 
received by 19 plants building freight cars indicated 
the impossibility of car builders and railroad shops 
meeting the desired production goal of 10,000 new 
cars a month. The survey showed the exact tonnage of 
steel for new cars received monthly by car builders 
and their steel inventories at the end of each month. 

Clear-cut charts giving results of the survey showed 
steel receipts by car builders for new domestic freight 
cars increasing from 52,000 tons in January, 1947, to 
103,000 tons in June and then decreasing to 85,000 
tons in July. These figures are to be compared with 
158,000 tons needed for the construction of 8,500 cars 
a month in car builders’ plants, plus 29,000 tons for 
1.500 cars a month, built in railroad shops. 

Total steel received by the car builders for freight- 
car construction showed relatively little variation dur- 
ing the first seven months of this year and reached a 
maximum of 119,000 tons in June, but July receipts 
were lower than those of January. Total steel deliv- 
eries to car builders, it should also be borne in mind, in- 
clude steel required for new export cars, as well as 
steel used for maintenance, repairs and other purposes. 

That car builders have not been “hoarding” steel 
for some ulterior purpose, as has occasionally been 
charged by uninformed sources, is shown by inventory 
records. The inventory of total steel on hand in all car 
builders’ shops showed relatively little increase during 
1947, ranging from 218,000 tons in January to 267,000 
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tons in June and dropping to 257,000 tons in July. 
These figures include steel for new export cars, and 
for car parts—M. R. O. By curtailing steel for the 
latter two purposes, the backlog of steel for new do- 
mestic freight cars has shown a gain, but is still only 
about 50 per cent of that required to assure steady 
operation of car builders’ plants at a production rate 
of 8,500 cars a month. 

Another difficulty which always occurs to some 
degree in car construction programs is to get steel in 
balanced car sets, avoiding the lack of certain small 
but critical items which can upset the entire program 
and schedule of deliveries. It is said that if current 
inventories were wholly in balanced car sets of steel, 
this metal would be run through assembly lines and 
exhausted in little more than five weeks at the desired 
production rate of 8,500 cars a month. Still another 
consideration is the time lag of about three months 
between the receipt of steel and delivery of finished 
cars. 

In view of the facts cited, it is clear that incomplete 
supplies of steel were primarily responsible for failure 
to reach either the program of 7,000 cars a month set 
up for April, May and June, or the 10,000 cars a 
month desired beginning in July. It seems clear that 
some means must be found to allocate more steel to 
car builders and railroad shops if the nation’s primary 
need for substantial numbers of additional new freight 
cars is to be met. 


Balancing Parts 

For High Speeds 

With the definite trend toward higher speeds in present 
day streamline passenger trains, the necessity for ac- 
curate balancing of rotating parts is of the utmost im- 
portance. This applies especially to equipment such as 
electric motors, generators, compressors and possibly 
even wheels. 

Unbalance in rotating parts causes vibration which 
results in excessive wear and noise in the equipment, 
fatigue and nerve strain to those who use or operate it 
and damage to bearings and other parts. 

The proper balancing of the rotating parts tends to 
eliminate vibration and thus makes possible the safe 
use of higher speeds and the building of equipment that 
operates more smoothly and quietly. 

Unbalance in rotating bodies may be caused by un- 
machined portions in casting or forgings which cannot 
be maintained concentric with the axis of rotation due 
to the process by which they are formed; lack of homo- 
geneity in all materials, whether cast, rolled, forged, 
formed, or otherwise processed; non-symmetry of a 
product brought about by limitations in design or re- 
quirements of fabrication; non-symmetrical distortion 
of a body while running at its operating speed; varia- 
tions in the distribution of mass due to manufacturing 
tolerances as given to all machined surfaces. Actual 
lack of concentricity, squareness or parallelism of sur- 
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faces, due to cumulative errors in successive machining 
operations. 

Considerable work has been done in the last two or 
three years, particularly, to see what can be accomplished 
in accurately counterbalancing Diesel locomotive and 
passenger-car wheels which operate at relatively high 
speeds. Balancing machines have been constructed with 
a capacity to take mounted wheels and develop accurate 
determinations of the amount of unbalance and where 
it is located. The difficulty has been in correcting the 
unbalanced condition since bolted connections or the 
welding on of additional material to any part of a car 
wheel is prohibited. No other methods yet tried seem 
to develop the necessary adhesive properties. 

In connection with the balancing of wheels, perhaps 
one of the first steps which ought to be taken is to de- 
termine how accurate a static and dynamic balance is 
required from a practical standpoint. These wheels are 
usually turned practically all over, often ground on the 
treads and hence can hardly be out of balance more than 
a very few pounds at a maximum radius of about 20 in. 
A constructive purpose would unquestionably be served 
if tests could be made to determine whether or not an 
unbalance of this limited magnitude contributes ap- 
preciably to increased maintenance or hard riding. 


Steam Locomotive Future 


At the recent annual meeting of the Master Boiler 
Makers’ Association at Chicago there was evident a con- 
siderable concern for the future of the steam locomotive 
—and that concern is of more than academic interest to 
boilermakers. There are too many boilers in operation 
now for the boilermakers to be worried about the pos- 
sibility of losing entirely in the near future the op- 
portunity to practice their art. However, the increasing 
mileage being made by Diesel-electric locomotives and 
the absence of new orders for new steam power does 
mean that there is less need for boilermakers now and 
that the trend continues to be unfavorable to their 
trade. 

In speaking on modern steam locomotives at the 
meeting, C. C. Pond, assistant to general superinten- 
dent, Norfolk & Western, presented in concise terms the 
characteristics the steam locomotive must have to stay 
in the motive power picture. He said, “The future of 
the coal-burning reciprocating steam locomotive is de- 
pendent upon producing locomotives of high availability 
at a low initial cost that will have reliability of per- 
formance and low maintenance cost and that can be 
intensively utilized provided satisfactory fuel, coal, water, 
and better servicing facilities are furnished.” 

“These factors”, Mr. Pond said, “do place some re- 
strictions on the use of reciprocating steam locomotives, 
which are already burdened with the disadvantage of a 
low thermal efficiency. The N. & W. has been able to 
overcome these handicaps (except the inherent low 
thermal efficiency) and coal-burning steam locomotives 
are selected to handle our trains, not only because coal 
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is an important part of the tonnage moved by our rai 

way, but because of the low first cost, the low mainte: 

ance cost and the proven operating results.” He mer 

tioned the figuses of the Bureau of Economics, Associ: 
tion of American Railroads, which show that throughov 
the war years and including 1946, the N. & W.’s figure: 
fur freight ton miles per train hour were the highest c: 
any railroad 600 miles or more in length. Mr. Pon: 
pointed out that this record was made under the hand: 
caps of unusually heavy grades and severe curvature 
neither of which is conducive to tonnage or speeds. 

There are, of course; other considerations that wil 
affect the choice of motive power in the future. One i: 
the relative cost and availability of the different kinds ci 
fuels, a factor which are dependent to a large extent 
upon the geographical locations of individual railroads. 
Another is the unpredictable influence of new motive 
power designs that have yet to be fully developed. 

The Norfolk & Western has been a leader in the - 
development of the reciprocating steam locomotive, but 
with the exception of its new experimental switching 
locomotive, the steam motive power of that road is not , 
characterized by any startling innovations of design. Its ` 
locomotives are well proportioned. They incorporate 
features that have proved their worth in the attainment 
of first-class operating results, features such as bed 
frames, roller bearings and extensive lubrication. They 
receive high-class attention at up-to-date servicing 
facilities. 

The future of the reciprocating steam locomotive will 
depend greatly upon the extent to which other rail- 
roads follow the examples set by the N. & W. and a 
few other railroads that have obtained outstanding oper- 
ating performances with that type of motive power. In 
no other wav can the steam locomotive hope to stay in 
the race with competitive types of power. There is no 
future for steam locomotives of obsolete design operat- 
ing with the aid of antiquated facilities. 


NEW BOOKS 


Lessons IN Arc WELDING, THIRD Epit1onN—Published 
by the Lincoln Electric Company, Cleveland 1, Ohio. 
158 pages, 5-14 by 8-34 in. Illustrated. Price 50 cents 
in U. S. A., 75 cents elsewhere. 


The object of this book is to present in a concise manner 
some of the fundamental facts of welding so as to enable 
the welder to use the welding process successfully and 
economically. The series of lessons included in the book 
forms the basis of the instruction in the Lincoln Arc 
Welding School. It includes the lessons given in both 
the basic and advanced courses at the school. The 
basic course is devoted entirely to the welding of mild 
steel and the advanced courses comprise the welding of 
alloys, sheet metal and pipe. A feature of the book is 
the simple and informative illustrations that accompany 
each lesson. 
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With the 


Car Foremen and Inspectors 


Maintenance of 


Passenger-Car Trucks’ 


It is not the intention of the committee to submit a report for 
truck design or the technical aspects of a passenger car truck. 
The committee has confined its report to the maintenance that we 
feel should be given to whatever design of truck is used to keep 
it operating at peak efficiency. 

Many railroads have operated high speed trains for a number 
of years and others have placed orders for their first high speed 
trains, but to continue to obtain the easy riding and comfort that 
these trains afford the first few weeks of their operation, a high 
degree of truck maintenance is necessary. Railroad managements 


V. L. Green, 
Chairman 


have come to expect more of the trucks under these trains than 
to keep the car body off the rails. They have to do more than 
just reach the terminal without causing a wreck or delay; they 
must also give a great deal of comfort on the trip. 


Wheels 


The most important item on a passenger car truck is the wheels. 
There isn’t any truck design today that will produce a good ride 
at high speed with bad wheels. The wheel mileage on high speed 
trains is greatly reduced over general service trains for two 
reasons. First, the small amount of wear that can be permitted 
and still obtain a good ride at high speeds. Second, the accelerated 
wear on the tread and flange from the greater abrasion from the 
rail and heavier brake applications. Any railroad that is getting 
in excess of 40,000 miles at high speeds between dressings is for- 
tunate. 

Wheel treads, when applied to the car, should not exceed the 
following eccentricities : 90 m.p.h. to 100 m.p.h. not to exceed .010 
in.; 80 m.p.h. to 90 m.p.h. not to exceed .015 in.; below 80 m.p.h. 
not to exceed .025 in. 

It is nearly impossible to obtain wheels within these limits with- 
out grinding. If wheels are applied within these limits, they will 
not exceed them by more than 100 per cent when the wheel is 
removed after 30,000 to 50,000 miles. 

It is possible to grind the wheels from two to three times before 

# Abstract of report of Committee on Passenger-Car Truck Maintenance 


presented at_the meeting of the Car Department Officers’ Association 


at Chicago September 15 to 18, 1947. 
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Report on detailed truck re- 
pair practices necessary for sat- 
isfactory high-speed operation 


wheel turning is necessary on account of high flanges. Consider- 
able economy on total wheel life can be accomplished in this way. 

The eccentricity of the wheel should be checked from its bearing, 
as shown in Fig. 1, and not when it is mounted in the wheel lathe 
or wheel grinder. Axle centers must also be well maintained to 
get wheels within these limits. 

While there are many other parts of a truck that can cause car 
shimmy which will be discussed later, wheel wear is the greatest 
offender. The only way that wheel shimmy can be cured is by 
redressing the wheel tread. 

As to the shape of the tread contour this committee feels that 
C. T. Ripley, formerly chief engineer, Technical Board, Wrought 
Steel Wheel Industry has dealt with this matter more thoroughly 
in his several appearances before this group than we could in this 
report. We would like to say that whatever contour is selected, 
it must be maintained and metal not allowed to pile up on the 
outside of the tread or critically shaped shoulders develop next 


Fig. 1—Wheel eccentricity being checked from the journal-box bearing 


651 


Fig. 2—Checking car axle for cracks with Magnaflux equipment 


to the throat of the flange. Either one of these will develop car 
shimmy and hard riding regardless of the contour when new. 

Wheel balance is being suggested for wheels on high speed 
trains. Some railroads and car builders have turned the wheels 
overall and balanced the wheels. Some of the wheels were found 
as much as 10 lb. out of balance before turning and 3 Ib. after 
turning. These wheels were balanced by grinding on the inside 
edge of the rim. The committee has not been able to obtain any 
reports on the performance of these wheels. 

We understand that the A. A. R. Wheel Committee has worked 
up a program of tests to evaluate riding qualities with wheels 
in various conditions including dynamic balance. 

More and more railroads are finding it advisable to apply anti- 
wheel sliders to their high speed cars equipped with 250 per cent 
braking. Regardless of the type used they must be checked at 
frequent intervals and closely maintained. The committee recom- 
mends that they be checked before every trip. Air brake clean- 
ing periods appear to be often enough for dismounting through 
inspection and repair. i ‘ 

When changing wheels care should be taken to apply wheels 
having approximately the same rim thickness to prevent tipping 
of truck frame. When proper size of wheels are not available the 
truck frame should be leveled at the equalizer springs. 


Pedestals, Liners and Bearings 


Next to wheels the second greatest offender in hard riding and 
accelerated wear on a passenger car truck is the pedestal and 
bearing liners. Badly worn liners do not only contribute to bad 
riding, but greatly accelerates the wear on the equalizers, truck 
frames and equalizer seats on the bearing housings. 

When the longitudinal clearance in the pedestal excceds % in. 
in high speed trucks and 34g in. in moderate speed trucks the 
liners should be renewed. On trucks employing wing type boxes 
the clearance must not exceed 142 in. or galloping and slapping 
will result. Liners should be welded to the pedestals and bear- 
ing housings. Extreme care must be exercised to insure that the 
liners are tight against the pedestals. High spots on the pedestal 
should be removed so that the liner has a solid backing. Unless 
this is done no weld will hold. In many cases it is necessary to 
apply thin shims between liner and jaw to provide a solid back- 
ing for liner. A jack should be inserted in the pedestal gap to 
force the liners against pedestal jaws. Good results can be ob- 
tained by using three-piece liners instead of the standard channel 
shaped liners. It is easier to insure tight fits against the sides 
of the pedestal jaws although it requires more welding to secure 
them. The welding rod companies have developed, in recent years, 
a new ferritic rod which makes a satisfactory weld between the 
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spring steel liner and the pedestal. Good results can be obtained 
with either spring steel or abrasion resisting steel. 

The ferritic welding rod has greatly reduced the objection to 
the spring steel liners breaking away from the welds. Excessive 
lateral clearance is especially destructive on high speed cars. This 
lateral clearance should be remedied before the clearance reaches 
3% in. by renewing the pedestal or bearing housing liners or 
both. The excessive journal box clearance due to worn liners 
can be the cause of car shimmy. 

Pedestal conditions should receive very close inspection at the 
time of schedule truck repair. If passenger cars are given 
schedule repairs not to exceed 18 months, pedestal liners should 
run this length of time. 

Any indication of wear or chafing on the side of the equalizer 
is a certain indication of excessive lateral clearance between jour- 
nal box and truck frame. It requires a thorough inspection to 
determine the proper place to shim and make liner repairs to 
remedy this trouble. 

Badly tipped boxes even on moderate speed trucks should be 
renewed to prevent boxes from wearing a shoulder on liners and 
sticking in the pedestals. This causes a very unsatisfactory riding 
car even in the lowest speed truck. 


Passenger Car Axles 


Passenger car axles are the back bone of truck safety. There 
is no item upon which so much depends as on the axle. Extreme 
care must be taken in their handling, machining, mounting ard 
inspection. The safety of an entire train can be impaired by a 
hair crack or nick that goes undetected. Passenger car axles 
should be magnafluxed over-all every time the wheels are stripped. 
While the magnaflux is not infalliable it will indicate many cracks 
that would not have been found by visual inspection. See Figs. 
2 and 3. 

Most railroads do not set an age or mileage limit on axle, 
but depend on the magnaflux and visual inspection and size to 
remove bad axles from service. 

Ninety-nine out of a hundred axle failures are caused by 
either poor design, workmanship, handling, material or corrosion 
and not fatigue alone. 

Close inspection and maintenance is required to keep pedestal 
tie straps tight. Loose tie straps are very hazardous to both 
the train and passengers standing on the boarding platforms. 
There have been a great many different kinds of lock nuts, spring 
washers, retaining clips and lugs and other devices tried through 
the years with respectable success. 

Bolster coil springs in most of the modern high speed trains 
have a short life. One to three years appears to be all that can 
be obtained until they have taken a set. Reclaiming of these 
springs has been very unsuccessful and should not be done. A 
high speed truck should never be shimmed in the equalizer spring 
to level the car for set that has taken place in the bolster springs. 
This throws the spring plank out of level and the swing hangers 


Fig. 3—Type of wear pad which is welded to the equalizer end 
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` move to One side and will not operate in this central position. 
It is very tempting to do this because of the difficulty of removing 
and applying the bolster springs. But the heart of a good 
ride is the proper leveling of the car by means of the bolster 
coil spring. Cars that have uneven cross weights, such as room 
cars or diners, require careful shimming. 

Snow and ice must be removed from the bolster springs, both 
coil and elliptic if the good riding is to be maintained. This is, 
on northern railroads, quite a problem at times, but it must 
be done. 

Some railroads have tried several designs of covers and boots. 
None enjoyed any success that the committee knows about. 


Foundation Brake Rigging 


Worn brake rigging is one of the biggest contributing factors 
to a noisy car. When the brakes are on worn brake hanger 
pins and hanger bushing will produce brake chattering and 
become very annoying to the passengers. 

Brake pins that are retained by cotter keys will give better 
life than those retained by nuts because the pin can rotate and 
present all the surfaces of the pin for a wearing surface. The 
cotter should be used with a flange washer. 


Brake cotter keys should be tight in the pins. A passenger 
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Fig. 4—Equalizer ends are Magnafluxed at each general overhaul 


car brake rigging is spring borne, and this is not so important 
as in an unsprung rigging on a freight car, but derailment and 
delays are caused by down brake rigging in a passenger car. 

Pins and bushings in the pull rods do not wear as rapidly as 
the brake hangers, but they should be renewed when worn Me in. 
or more because they do contribute to the noise level and add 
false trayel which is a problem in a 250 per cent brake rigging. 

Brake keys must be bent or wired in place on high speed 
equipment to prevent their accidently coming out. 

Manual slack adjusters must be inspected and repaired at 
overhaul period or they will unscrew when the brake is released 
until piston travel has exceeded the cylinder capacity. Balance 
hangers improperly maintained will cause excessive wear in the 
brake hangers, heads and brake shoes. These hangers should 
receive the same attention as the rest of the brake rigging. Loose 
balance hanger brackets also contribute to truck frame breakage 
because of the holes wearing excessively. 

The best way to keep down equalizer repairs is to keep the 
truck in proper adjustment so that the truck frame will not 
wear grooves and cut notches in the equalizers. Worn equalizers 
are a sure indication of improper truck maintenancėé. 

Equalizers should have pads applied on the feet and they 
should be renewed at every overhaul period. These pads should 
be welded to the equalizer from the center of the retaining notch 
on one side and around the back to the center of the notch on 
the other side. See Fig. 3. 

The under side of the hook of the equalizer should be ground 
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and. magnafluxed at every overhaul period of 24 to 30 mor.ths, 
See Fig. 4. 

The equalizers should also be removed for inspection after 
any wreck or derailment regardless of how minor. 

If wear pads are applied to equalizers and the truck kept in 
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* Swing hanger crossbar is identical on Budd drawings 99-2217 and 99-1217 
which appears tabulated on 99-0617, Lines 2 and 3. 


+ For repairs swin 


hanger crossbar drawing 99-1717 to be superseded by 
crossbar drawing 


0. 99-2217. 


Fig. 5—Limit of wear on truck swing-hanger crossbars 


adjustment there is very little reason for any welding or restora- 
tion work on an equalizer. If an equalizer is rubbing a truck 
frame hard enough to harm it the truck is also riding very badly. 


Swing Hangers and Swing Hanger Axles 


Swing hangers should be very closely inspected at each shopping 
of the car. They should be magnafluxed and ground in all critical 
areas such as the bend in one piece hangers. Swing hanger and 
related parts should run between schedule overhaul. All swing 
hangers and related parts should not be built up by welding 
because of the danger of covering up cracks that will later 
spread under the welding and lead to failure. These built-up 
sections are seldom any stronger after welding than before even 
if they do not hide small cracks. 

Some railroads provide the truck shop foreman with a chart 
for the scrapping of swing hangers and swing hanger axles. 
Figs. 5 and 6 are typical examples of such a tabulation used 
by a middle western railroad. 

Swing hanger axle friction surfaces should be redressed by 
grinding to remove all built-up metal and eroded surfaces. The 
axle bearing surfaces should also be ground to remove all built-up 
metal and eroded surfaces. 

Swing hanger pins and bushings should be renewed at overhaul 
periods if the wear exceeds 1⁄6 in. because by the time the 
car is in for the next schedule overhaul the pins and bushings 
will have worn through the case hardening and much more 
expensive repair will be necessary even making it necessary 
to repair the swing hanger. 

Hydraulic shock absorbers should be changed each year. 
Some railroads that have trains that build up high mileage 
repair the snubber every six months. After the shock absorbers 
start leaking it is a very short time until the instrument fluid 
is exhausted and of no further value. 

If any railroad intends to repair their own shock absorber a 
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test machine is absolutely necessary. These shock absorbers 
wreck themselves in a very short time if they are allowed to 
operate without fluid. 

The rubber bushing attachment of all hydraulic shock absorbers 
must be maintained in excellent condition if the full value of the 
instrument is to be obtained. Hydraulic shock absorbers operated 
with worn out rubber bushings produce high shocks in the cars 
and offer very little control to the car body. 

The bolster anchor rods must be maintained at the proper 
distance between centers. Care must be exercised that the 
bolster positioned by the rods clear the transom or any other 
obstruction by at least 34 in. and preferably % in. If the anchor 
rods are allowed to operate with rubber pads that have taken 
a set, a longitudinal vibration will be set up in the car body. 

The rubber pads should be renewed at every 18 to 24 month 
overhaul period. They will probably last this long if the cars 
do not make excessive mileages. 

Anchor rods should be inspected for tightness at least once 
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Fig. 6—Limit of wear on truck swing hangers 


a week. A thorough inspection of the tie rod and small bushing 
should be made every four months. If the anchor rods are 
allowed to operate loose the threads on the tie bar are soon 
destroyed as well as the small bushing. 
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General Inspection and Adjustment 


The cost of truck repair at overhaul periods can be greatly 
reduced if proper inspection and adjustments are made in the 
coach yards. 


The riding of the truck is dependent on these inspections and 


adjustments as much as the truck design as no truck, whatever * 


its design may be, will not ride properly if it is allowed to run 
improperly adjusted. 

The cars must be kept level at all times because an unlevel 
car will roll and have excessive lateral thrust if out of level. 

Rigid side bearing clearance should not be allowed to exceed 
3go in. total. If a flexible side bearing is used, such as spring 
or rubber, the side bearing should be set with “O” or clearance 
with a slight compression. 

The oil level in the anti-friction bearings should be checked 
at regular intervals. Each manufacturer of anti-friction bearings 
has a different check period. 

Stench and smoke bombs, if used, should have a representative 
sample tested at least once a year. 

The report was submitted by V. L. Green, chairman, assistant 
mechanical engineer, Chicago, Milwaukee, St. Paul & Pacifc, 
Milwaukee, Wis.; N. T. Olson, principal mechanical engineer, 
Chicago & North Western, Chicago; J. A. Schroeder, engineer 
car maintenance, Union Pacific, Omaha, Neb.; G. J. Flanagan, 
chief car inspector, New York Central, New York; H. J. Oliver, 
assistant superintendent motive power, Detroit, Toledo & Ironton, 
Dearborn, Mich.; O. H. Clark, assistant superintendent car 
department, Missouri Pacific, St. Louis, Mo.; E. S. Swift, chief 
car inspector, Wabash, Decatur, Ill.; J. R. Matthews, assistant 
mechanical superintendent, Pullman Company, Chicago. 


Discussion 


This report was highly commended and much of the discus- 
sion centered around wheel conditions on streamline passenger 
cars which are interchanged or pass over two or more raifroads 
in proceeding from the original to the final terminak,- The 
point was made that present A. A. R. rules for condemning 
wheels on such cars are entirely inadequate as these wheels are 
frequently found with double flanges and mismated on the same 
axle by one to three tape sizes. One member said that indi- 
vidual roads should be permitted to remove such wheels on a 
mileage limit or judgment basis to permit satisfactory operation 
Another member pointed out some of the practical difficulties 
in the way of removing these wheels on the basis of service 
mileage. The consensus was that present A. A. R. rules for 
wheel change on through-line passenger cars should be revised 
in the light of the conditions mentioned. 

(The report was accepted.) 


* * k 


Engineman on a Pere Marquette streamliner confers with a fixed station 
at Grand Rapids, Mich—Two passenger trains are equipped with tram 
radio systems permitting them to talk with each other and with the 
fixed station—The radio telephone is also being tried for switching serv? 
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Car Shop Automotive Equipment* 


Your committee proposes to show, through the use of pictures one ting 
and brief description, many of the newer types of automotive Additional data supplemen 
equipment which have proved adaptable to car department use. the extensive and comprehen- 


sive report on this subject 
presented at the 1946 meeting 


= C. Ç: Cowden, 
i Chairman 


However, before proceeding with that part oí the report, we 
feel that a brief review of some of the items covered in the report 
= to the 1946 convention is in order. 
en You will recall that, in connection with automotive equipment 
:= for use in train yard and on the light repair tracks, the following 
=° types of equipment were recommended: Three-wheel, pneumatic- 


Another type of lift truck stacking pallets loaded with brake shoes 


* From the report of the Committee on Car Department Automotive Equip- 
ment presented at the meeting of the Car Department Officers’ Association S A r i g 
held at Chicago September 15 to 18, 1947. tired, delivery truck with low flat deck; small lightweight tractor 


with pneumatic tires; swing boom tractor crane with telescopic 
boom. 

Our study indicates that the three types of equipment men- 
tioned above are still the most practical for general use; how- 
ever, we are told that in many shops where the size of the opera- 
tion warrants, lift trucks of various types are proving useful. 
Many of the pictures which will be shown later will demonstrate 
various uses to which lift trucks can be put and we feel that 
some type of lift truck should be added to the above list. 

In another phase of the 1946 report, the subject of automotive 
equipment for use in repairing cars set out between terminals was 
covered at some length. Four types of equipment, which were 
in most common use were discussed, including: One-half-ton 
pick-up truck, with cab; one-ton stake body, with benches on deck 
for seating passengers; station wagon equipped with heavy-duty 
springs in rear; jeep with 4-wheel drive and small stake body. 

In addition to the above, considerable time was given to the 
discussion of a truck chassis with cranes mounted on the bed, 
power being furnished by the motor. The cranes are used for 
loading wheels and other equipment at the shop and unloading 
at the car after arrival, as well as handling truck sides and 
bolsters during the wheel changing operation. We are informed 
that the use of this type of truck for making repairs to cars set 
out between terminals has increased and that satisfactory results 
are being obtained. 

It has come to our attention that, in addition to the above, some 
roads are now experimenting with a truck similar to that men- 
tioned above, but in place of the crane being mounted on the rear 
deck, the truck is equipped with an hydraulic-lift tail gate. 

On the basis of reports received, we feel that a brief descrip- 
tion of this equipment is warranted. 

In lowered position, the tail gate rests flat on the ground, the 
loading surface being approximately 4 in. above the ground level, 
which facilitates loading. After loading, the gate raises ver- 
tically to the level of the truck bed so the load can be slid or rolled 
directly onto the bed. The gate then is raised into normal position 
of closed tail gate, protecting the load. 
bf Power truck handling side frame with chain connection from swiveling The rated lifting capacity of the gate is 3000 1b., which makes 
ty wheel carrier it possible to load mounted wheels, truck bolsters, truck sides, 
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jacks, blocking, etc., with a minimum of effort and without tying 
up shop cranes and other equipment. 

Upon arrival at the car to be repaired, the rear of the truck 
can be backed into the desired position and material unloaded 
quickly and easily. 

It also seems probable that a truck of this type could be used 
to transport men, blocks, jacks, etc., to minor derailments, and in 
many cases forestall calling of relief train and full crews. This 
would be especially true of yard derailments where engine and 
crew are often tied up for hours because of having to haul a 
block car containing blocking, tools and other equipment to the 
point of derailment. 

Also, at major derailments, because of the ease with which a 
car truck can be loaded and unloaded, we believe that a truck of 
this type could be used for hauling ties, pulling light wreckage 
out of the way and many other jobs which would expedite the 
clearing of the main track. 

We feel certain that trucks equipped with hydraulic-lift tail 
gates will prove to be popular in the near future, as more and 
varied uses for it are being discovered daily. 

In connection with automotive equipment for use in heavy 
repair shops, we have no specific recommendations to add to our 
previous report, but hope that you will be able to get some con- 
structive ideas from the pictures which will be shown at this 
time. 

(The committee here presented 23 lantern slides illustrating 
various types of automotive equipment successfully used in car 
repair operations.—Fditor. ) 

That concludes the showing of the pictures and in closing 


Small dump truck effectively used in cleaning cars of scrap, refuse, etc. 


may we again recommend that at points where the size of the 
operation warrants, a central garage for daily servicing and 
repairs of automotive equipment be established, to be used 
jointly by all departments; also, that concrete roadways be pro- 
vided wherever possible, in order to get the maximum perform- 
ance from automotive equipment. 

(The report was signed by C. C. Cowden (chairman), assistant 
superintendent car department, New York, Chicago & St. Louis, 
Cleveland, Ohio; J. G. Rayburn, superintendent car repair shop, 
Chesapeake & Ohio, Russell, Ky.; A. C. Schroeder, assistant 
superintendent car department, Chicago, Milwaukee, St. Paul 
& Pacific, Milwaukee, Wis.; G. D. Minter, division car in- 
spector, Norfolk & Western, Portsmouth, Ohio; H. H. Young, 
superintendent car department, Illinois Central, Chicago; V. Small, 
assistant general master car builder, Elgin, Joliet & Eastern, 
Joliet, Ill.) 


Discussion 

Considerable interest was displayed in the end-gate lift truck 
and one member asked if it could be used to pull cars in cases 
of derailment. The chairman replied that this would not be 
possible with lighter trucks, but that heavier trucks of this type 
can be used to rerail empty cars at considerable distances 
from terminals. 

A question was raised regarding the cost of concrete runways, 
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one member from New Orleans, La., stating that rolled shell 
or gravel runways are producing good results and another that 
promising experiments are being conducted with four inches of 
decomposed granite on top of a cinder base, when properly 
rolled. Another suggestion was the use of two inches of chat 
on a gravel base. The consensus was, however, that all runways 
of this type require considerable maintenance expense in order 
to keep the surfaces smooth and level and that concrete runways 
will pay a substantial return on the investment at all major car 
repair points. 
(The report was accepted.) 


Railway Paint 
Needs Are Urgent 


By Grover M. Hermann* 


Ignored by most travelers, but revered by railroad 
hobbyists, exotic and fanciful Pullman car names will 
be big business for paint manufacturers during 1947. 
Even the insignificant numbers and names on chair cars, 
coaches, diners, and sleepers will represent a $70,000 
expenditure in a projected $100,000,000 painting pro- 
grain of 737 domestic railroads. These railroads will 
use 14,000,000 gal. of exterior and interior paints on 
rolling stock and buildings. 

Ten years of depression economies and five years of 
war-time operations have combined to make much roll- 
ing stock obsolete. Unless the remaining equipment and 
all buildings are repainted soon, further obsolescence 
and curtailment of service is inevitable. The paint in- 
dustry must double its best pre-war output to meet 
current demands for $32,000,000 worth of railroad 
finishes. 

Of this amount, paint for freight and gondola cars 
cars will require the largest single expenditure, taking 
$25,000,000 worth of material. Buildings, which range 
from small switch shanties to mammoth metropolitan 
terminals, will take interior and exterior: finishes valued 
at $5,550,000. Paint for locomotives and passenger cars 
will cost the railroads more than $3,000,090 and mis- 
cellaneous structures, including signs, signals, water 
stations, and bridges will consume a variety of finishes 
worth $600,000 in the aggregate. 

Materials represent only 35 per cent of a railroad’s 
painting bill. Unprecedented gallonage, higher raw mate- 
rial costs, and increased labor costs, will largely explain 
the railroads’ big painting bill this year. 

Where all railroad demands were satisfied with paints 
worth $16,000,000 in 1940, refurnishing of 892,231 
freight cars at $27 each this year will take $24,090,318 
worth of paint, mostly brown-red. Refinishing of pas- 
senger cars will cost $60 on the average, with the paint 
bill for 25,850 cars totalling $1,575,232. If 5 gal. of 
paint are applied to each of the 370,000 railroad build- 
ings, total expenditure will exceed $5,000,000. And 
paints for roadway signs will cost $275,000 at present 
prices. 


Present Paint Trends 


In earlier days, railroads used paints for protection, 
not decoration, so we concentrated on black finishes for 
locomotives, green for passenger cars, and red-brown 
finishes for freight cars. Although these colors are still 
listed as “standard,” Class I railroads run the gamut 
in color specifications today. 

Orange has found wide acceptance on high-speed 
trains because of its visibility. Yellow has become tradi- 


* President of the American-Marietta Company, Chicago. 
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tional for refrigerator cars because it shouts for “‘special 
handling” in the freight yards. Aluminum paint has 
won wide favor on bridges, poles and other structures. 


The railroads have become so color conscious that crack < 


Passenger trains are now designated by such names as 
“*The Green Diamond,” “The Royal Blue,” “The Silver 
Meteor” and “The Redbird.” 

Although railroad paint consumption this year will 
far exceed previous sales records, equipment serving 


280,000 miles of right-of-way in the United States and - 


Canada always takes a large amount of special finishes. 

Locomotive front ends are refinished frequently due 

to extreme boiler temperatures. A bridge near the coast 

needs painting every 3 years while similar structures 
im desert areas need attention every 10 years. Depots 
and other buildings must be given one-coat of exterior 
and interior treatment every 4 years. Box cars can go 
8 years without repainting but gondola cars, subject to 
damage by sledges when frozen coal is unloaded, need 
paint every 5 years. Ideally, passenger cars are repainted 
every year when sales appeal is a factor while secondary 
or commuter trains can operate for several years before 
cinder abrasion and locomotive gases take their toll in 
paint deterioration. Locomotive cabs, tenders, and trucks 
are repainted every time a major shop overhaul is 
scheduled. 

Paint prices have risen sharply in specialized trans- 
portation finishes due to substantially higher raw mate- 
rial costs. As an instance, before the war linseed oil 
could be purchased at a price of approximately 75 cents 
a gallon whereas today it costs approximately $2.95 a 
gal. Practically every other oil used in paint manufacture 
has advanced in approximately the same proportions. 
Glycerine which could be bought for 11 or 12 cents a 
pound before the war now costs from 55 to 65 cents a 
pound. Lesser advances have taken place in practically 
every paint manufacturing raw material which, of course, 
must be reflected in increased selling prices for paints. 
To offset some of these advances in costs, and scarcities 
of raw materials, the paint industry has made remark- 
able progress in developing and utilizing many chemicals 
which were previously unknown to the paint industry. 
This has enabled them to supply more paint and, in 
many instances, vastly superior products which tend to 
offset ultimate painting costs. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Railroad Possessing Car 
Responsible for Fire Damage 


A Great Northern baggage car loaded with Govern- 
ment property, consisting mainly of sea bags and bed 
rolls, was discovered on fire near Brundidge, Ala., 
while being moved in an Atlantic Coast Line train on 
January 31, 1944. The fire was extinguished at that 
point and moved to Montgomery, Ala., where the con- 
tents were removed in the presence of military authori- 
ties and the car inspected. The damage to the car was 
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estimated at $225.00 and being found safe for service 
it was reloaded with the original contents for shipment 
to its destination, Camp Pendleton, California. The car 
was moved via the Louisville & Nashville and the 
Louisiana and Arkansas and delivered to the Texas & 
Pacific at Shreveport, La., on February 6, 1944. About 
30 miles out of Shreveport a fire was discovered while 
en route in a T. & P. train. After the fire was extin- 
guished the car was billed home empty for repairs- 
The G. N. billed the A. C. L. for $2,051.33, the total 
cost of repairs due to the fire damage. The A. C. L. 
refused to pay the bill, claiming that it was responsible 
only for the $225.00 damage and that the T. & P. was 
responsible for the remainder. The T. & P. contended 
that the second fire was a continuation of the first one 
on the A. C. L. and resulted from the failure of that 
road to completely extinguish the fire in the contents. 

In a decision rendered April 10, 1947, the Arbitration 
Committee said, “The railroad in possession of car is. 
responsible for fire damage occurring on its line. The 
Atlantic Coast Line, therefore, should issue defect card 
for items damaged while car was in its possession and, 
likewise, the Texas & Pacific should issue its defect 
card to cover the additional items damaged while car 
was in its possession. The Great Northern should then 
render bills against these railroads on basis of items 
shown on their respective defect cards. The contention 
of the Texas and Pacific is not sustained.” Case 1824, 
Atlantic Coast Line versus Texas & Pacific. 


Canadian National photo 
Making a welded repair at a rip track > 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Air Brake Equipment Report” 


In previous reports of this committee, there have been papers 
and discussion relating to the maintenance of No. 6ET, No. 8ET 
locomotive brake equipments, maintenance of locomotive air 
compressors and KM vent valves. 

During the war years there was a shortage of materials and 
man-power, especially skilled labor. Substitute material was 
used, some proved satisfactory, some not. Maintenance was a 
serious problem. Today, when adjustments to peace-time business 
and living are being established once again, there still remains 


R. J. Dewsbury, 
Chairman 


a shortage of material due to several causes artd also a shortage 
of skilled labor. 
This committee chose for this meeting a report on the proper 
protection of air brake equipment and its relation to maintenance. 
The report is divided into sub-topics on strainer protection, 
lubrication, shipping and handling and the elimination of moisture- 


Strainer Protection Devices 
By R. H. CANTZLER 


Mechanical Expert, Westinghouse Air Brake Company 


The importance of adequate and efficient strainer protection for 
air brake devices is generally well known to locomotive mainte- 
nance officers. Analysis of the residue found in the air cylinder 
of compressors which had been in service for some time and which 
were equipped with older and less efficient types of strainers re- 
vealed that over 60 per cent of the residue was iron oxide, 5% 
per cent was sand and pieces of coked coal were also present. It 
is well recognized that the abrasive sand and coal contributed 
largely to piston ring and cylinder wall wear and valve leak- 
age, although finely divided iron oxide has not been found to 
produce appreciable wear. Analysis of residue found in com- 
pressors equipped with modern “G” type filters shows no sand 
or coal present, and all iron oxide consists of very fine particles. 

Shortly after the introduction of the improved Type G com- 
pressor intake filters and strainers a survey was made to deter- 
mine the decrease in maintenance made possible through the use 


* From a Report of the Committee on Air Brakes presented before the 
meeting of the Locomotive Maintenance Officers’ Association held at Chi- 
cago September 15 to 17, 1947. 
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The protection and proper han- 
dling of air brake devices go a 
long way toward assuring satis- 
factory performance in service 


of more efficient air filters. One railroad reported the average 
service life of compressors with the improved filters and adequate 
lubrication to be 250,000 miles, or the period between shoppings, 
as compared with the previous average of 38,000 miles for the 
same class of engine. At the shopping it was found that 80 per 
cent of the compressors could have continued in service without 
renewal of any of the main piston rings. Another road reported 
average service life of 350,000 miles with some compressors 
exceeding 400,000 miles. Steam compressors in switching service, 
equipped with type G filters, were found to run four to six 
years without changing rings, while motor driven compressors, 
similarly equipped, increased their average maintenanc period to 
18,000 hours of service on several properties. 

The manufacturers have continuously conducted research with 
the object in view of providing the most efficient types of strainer 
for the different classes of service for which they may be re- 
quired. The felt Staynew filter insert has been tested and found 
to be substantially 100 per cent efficient with very little restriction 
of air flow while operating in conjunction with steam driven com- 
pressors. When used with motor driven compressors in load- 
unload operation, however, oil vapor reaching the felt during the 
unloaded phase has a tendency to hold dirt particles on the surface 
of the strainer and thereby to restrict the air flow. For this type 
of operation, therefore, a wire mesh insert is recommended. The 
efficiency of the wire mesh insert depends on oil retained on the 
surfaces of the strainer element and with load-unload operation, 
oil is replenished from the compressor during the unloaded phase. 
Under consideration at the present time is an oil bath type of 
air strainer for use with motor-driven locomotive compressors in 
load-unload operation. This type is self-cleaning and will give 
longer service without attention but one possible disadvantage is 
the fact that oil and dirt will be taken into the compressor when 
the strainer element becomes completely clogged with dirt, 
whereas compressors equipped with wire mesh or felt filters will 
become less efficient with the restriction of the intake as the filters 
become clogged and thus call attention to the inoperative filter. 

The maintenance of filters in clean and efficient condition will, 
therefore, be seen to be of great importance. Conditions of service 
will govern the most satisfactory cleaning intervals of filter and 
strainer elements. Many railroads have found it advisable to 
clean compressor intake filters at the quarterly inspection period. 
Instructions for cleaning and maintaining type G inserts are given 
in Instruction Pamphlet No. 5026. Dry dirt is dislodged from 
the felt strainer element by jarring on a hard surface and by the 
use of dry compressed air along the surface of the convolutions. 
Filters with oily dirt are cleaned with the aid of a hydrocarbon 
solvent. In this connection it should be noted that any type of 
lye solution will cause rapid destruction of the felt. The felt 
strainer with wire covering may also be cleaned by blowing air 
through the element in the reverse direction with the aid of a 
strainer cleaning device similar, in operation, to that used with 
the “AB” strainer but necessarily much larger. Wire mesh units 
are cleaned with a suitable solvent and blown clean after which 
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oil is applied and the inserts are ready for further service. 

Main reservoir line filter inserts are cleaned according to 
methods indicated for compressor intake filter units. 

Dirt collectors and drain cups are used for the protection of 
air brake devices from abrasive materials and moisture and should 
be cleaned as experience dictates. 

The Type E strainer incorporates the standard “AB” strainer 
unit and has been found to be of great advantage in decreasing the 
maintenance of air operated horns and compressor governors. For 
example, some roads have found it possible to increase the regu- 
lar maintenance interval of governors from six months to the 
period between Class 3 repairs. The strainer unit is easily re- 
moved and cleaned inexpensively in the AB strainer cleaning 
device which may be found at all major railroad car cleaning 
terminals. 

Strainers located in the non-pressure heads of locomotive brake 
cylinders have reduced cylinder wear and packing cup failures. 
These strainers, which are usually of the curled hair type should 
be cleaned when the cylinders are cleaned at locomotive shopping 
periods and renewed as found necessary. 

Other strainers and filters are incorporated into various air 
brake devices for the protection of the complete devices of their 
component parts. In general these will be removed with the 
devices at their regular cleaning periods and cleaned or renewed 
in the air brake shop. Among these are included strainers in 
vent valves, brake pipe strainers of distributing and control valves, 
and charging chocke felts used in the D-24 Control Valve. 

While it is not always possible to analyze the direct benefits 
attributable to any strainer in particular, experience has shown 
that the proper use of efficient strainers has resulted in greatly 
reduced maintenance through lack of wear and associated longer 
intervals between removal from the locomotives. Effective strain- 
ers have also led to more reliable functioning of air brake de- 
vices with consequent decrease of failures in service, which is of 
prime importance to locomotive department officials. 


Importance of Careful Handling of 
Brake Equipment 


By P. F. Conahan 
General Air Brake Instructor, Virginian 


Handling of air brake equipment, so as to insure that it will be 
applied to a locomotive in the best possible condition, is much 
more important than most of us realize. Keeping maintenance 
costs at the lowest possible level can only be accomplished if the 
parts involved are applied to the locomotive in as near perfect 
condition as possible. Maintenance costs rise or drop—sharply de- 
pending on the care used by the various men who clean, test, 
repair, and transport all the different air brake parts. Money 
spent to do this work should guarantee the longest possible serv- 
ice from the parts, but, due to conditions which we shall elaborate 
on in this paper—such is not always the case. 

Anyone who has watched triple valves, feed valves, brake 
valves, distributing valves, and other parts come off a test rack 
in perfect condition, only to see them fail when applied to a 
locomotive, can picture the necessity of careful instruction and 
supervision of personnel in regard to the handling of this equip- 
ment. Parts, which due to improper handling, do not give proper 
length of service, or cause failures on the road, are responsible in 
a large part for high maintenance costs. 

Centralization of air brake cleaning to as few points as possible, 
is one of the best ways to decrease maintenance costs. Cen- 
tralizing the cleaning enables you to place the most capable men 
on the work, and they, in turn, can educate and train the younger 
and less experienced men. 

Careless handling has reduced the life expectancy of many 
valves, necessitating the replacement of many of their working 
parts—caused innumerable failures—and, to an untold extent, in- 
creased maintenance costs. Probably the greatest single cause 
for improper handling of air brake parts is poor supervision, or— 
rather—a lack of supervision. Training in the right methods is 
of the utmost importance. 

We all understand that a poorly trained man, rarely—if ever— 
becomes a good mechanic. Practical knowledge in the field of air 
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brake work is very essential, but must be supplemented by the 
study of the proper air brake books. Supervision can help toa 
great degree, by demonstrating, instructing, and encouraging their 
men in the proper methods of handling parts. Education of air 
brake men—especially those whose duties are to handle, repair, 
and test the parts, has fallen sadly to the rear in recent years. 
Only by the intent interest of those of us now actively engaged in 
air brake supervision, can this condition be improved. 

There are three principal places where careful handling of 
newly cleaned and repaired equipment will insure its giving satis- 
factory service, and thereby decrease maintenance costs. These 
three places are, namely and in order: first, the air brake room 
where the parts are cleaned and tested; second, transportation to, 
and later handling of the equipment by the stores department; 
and, third, the care and attention given the equipment by the men 
who remove it from and apply it to, locomotives. 

How often have you seen valves of all kinds, which have passed 
a satisfactory rack test, carelessly removed and dropped heavily to 
the floor or bench? The sensitive parts in valves can easily be 
seriously injured, or even destroyed, by this practice. How often 
have you witnessed a man who has tested a valve, permit it to 
lie around uncovered where there is dust and dirt? How often 
have you seen men place the repaired valves where the face and 
passages can absorb all kinds of foreign bodies, which, later on, 
are carried into the valve itself? How many brake cylinder pack- 
ing cups have been injured by improper application? Usually, 
the injury is to such an extent that they may have to be replaced 
as soon as the locomotive is tested out. How many brake cylinder 
walls have been scored by the men permitting foreign bodies to 
remain in the cylinder when they have assembled the brake cylin- 
der piston? These are just a few things which add to maintenance 
costs. 

Instruction and careful supervision to prevent these practices, 
are the primary essentials of a well-conducted air brake room. 

The stores people are a big factor in increasing maintenance 
costs; parts turned over to them in perfect condition, are often 
found to be defective when applied to a locomotive. Careless and 
rough handling between the air brake room and the storehouse, 
often results in a part being rendered useless before it ever 
reaches a rack or bin in the storehouse. Improper storage of parts 
in the storehouse itself, very often results in defective equipment 
being shipped to outlying points. Rough handling of parts, when 
they are being placed in cars for shipment, and the same rough 
handling, when they are removed at their destination, is another 
instance for an increase in maintenance costs which is entirely 
unnecessary. 

The adverse conditions under which men are sometimes forced 
to work, tends to make them careless. How often have you 
witnessed a man draw a new valve on a store order—take it to 
a locomotive and drop the valve down in the dirt beside the 
locomotive? How often have you seen a man remove a valve 
and never clean off the face of the gasket or examine the gaskets 
themselves before applying the new valce? Conditions of this 
kind often result in failure to pass the test device code and neces- 
sitate labor, which, naturally, increases maintenance costs. The 
subject of covers and containers for air brake parts, which are 
charged to outlying points, is one that should be given careful at- 
tention. The original cost of the proper cover or container is 
very slight, compared to the work it does toward safe-guarding 
the valve or piston which it contains. 

The air brake room, which turns out the greatest percentage 
of parts which give the longest service, and, therefore, tends to 
decrease maintenance costs, is the one which observes these three 
rules: 

1. Careful and intelligent handling of all parts. 

2. Cleanliness of the room and its surroundings, including the 

test rack, benches, and all parts stored in the room itself. 

3. Careful, intelligent, periodic inspection and instruction by 

the supervision in charge. 

Any appreciable decrease in maintenance costs must, therefore, 
come from the close cooperation of all department and personnel 
actively engaged in the handling of these parts. 

The report was signed by R. J. Dewsbury (Chairman), asst. 
gen’l air brake inspector, Chesapeake and Ohio; R. L. Holderby, 
air brake foreman, Chesapeake and Ohio; R. H. Cantzler, me- 
chanical expert, Westinghouse Air Brake Co.; A. M. Malmgren, 
gen'l diesel supervisor, St. Louis—Francisco; R. S. Brown, serv- 
ice engineer, New York Air Brake Company and P. F. Canahan, 
gen’l air brake instructor, Virginian. 
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Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission ts 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Computing Boiler 
Patch Efficiencies G 

Q.—Please analyze the various ways in which the patch shown 
on the attached print could fail, with particular attention along 
line A-B. In considering the efficiency along this line, may any 
allowance be made for the length of the crack? Please discuss 
the condition left of section X-X where the crack extends almost 


x 
O ~1Ẹ"Holes for I} Rivets $ 
O -18 Holes for I4 Countersunk Rivets i 

Q -1% Studs 


S, = 50,000- 1b. per sq. in. 
S, = 44,000 -Ib. per sq. in. 


Crack 1$" long, hole drilled 
in each end and plugged. 


Principal dimensions of the 34-in. patch 


‘to the center line of the first row of the 50-deg. double-riveted 
joint. Where is the limiting zone of the 50-deg. seam? Could 
the crack extend as much as 81g in. to the left of section X-X 
or more than % in. below the center line of the patch?—W. H. B. 


A.—The patch may fail in any of the following pos- 
sible ways: 

1—Tearing of the plate through the four rivet holes 
in the first row plus shearing of seven rivets in 
single shear. : 

2—Tearing of the plate remaining in the shell along 
line A-B (through crack) plus shearing of nine 
rivets in single shear. 

3—Tearing of the plate through four rivets in the 
second row plus three rivets in single shear. 

4—Tearing of the plate through two rivets in the 
outer row plus one rivet in single shear. (bottom 
of patch) 

5.—Tearing of the plate through two rivets in the 
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outer row, and through one 134-in. hole plus one 
rivet in single shear. (top of patch) 
6—Tearing of the plate between the four rivets in 
the outside diagonal row. 
The efficiency in each of the above possibilities of failure 
is computed as follows: 


1— 173% —(4X15¢) #12} in. 
12.125 X 50000 +7 X 1.3530 X 44000 


17.375 X 50000 
6062504416724 


= 117.7 per cent 


868750 
2— 1794 — (716+ +284) =7 in. 
744 in. =crack including 1 ¥g-in. dia. hole 
14 in =two M-in. drilled holes 
254 in. =two 1 5¢-in. rivet holes 
7X 50000 +-9 X 1.3530 X 44000 


17.375 50000 
350000-+535788 
———_——_ =101.9 per cent 

868750 


Section X-X 


3— Pitch =11% in. 
1134 — (3X1 56) =75¢ in. 


7.8125 X 50000 +3 X 1.3530 X 44000 


11.75 X 50000 
390625 + 178596 


=96.8 per cent 
587500 
Pitch = 534 in. 
534 — 154 =4 3¢ in. 
4.4375 X 50000 +1 X1.353 X44000 


x 50000 g 


— oae ne + ene S a a ae a 


5.75 
221875 +59532 


287500 
Pitch =53% in. 
534 — (156 +114) =35¢ in. 
3.3125 X 50000 +1 X 1.3530 X44000 


5.75 X 50000 
165625 +59532 


287500 


=97.8 per cent 


=78.3 per cent 
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6— Diagonal Pitch =1314 in. 
Longitudinal Pitch =8 4 in. 
1344—(3 X 15%) =9% in. 
9.5625 X 50000 


——————— = 110 per cent 
8.6875 X 50000 


In designing a patch where additional holes are to be 
drilled in the shell, care should be taken not to weaken the 
shell as is apparent in the outer row at the top of this 
patch, failure method 5, even though the tear to be con- 
sidered is only through three holes. The patch would be 
improved by increasing the length of the top half so as to 
have five rivets in the outside diagonal row, thus obtain- 
ing a condition where there would be three rivets in single 
shear to support the tearing of the plate through the two 
rivet holes plus the one 11%-in dia. hole between them. 

In designing patches it is customary to accept the 
conditions as found on the boiler, and design the patch 
around these conditions so that the efficiency of the patch 
will at least be equivalent to that of the longitudinal seam 
of the course to which it is attached. In this particular 
case any increase in the length of the crack would reduce 
the efficiency as computed in formula 2. When designing 
patches for cracks running longitudinally on the boiler, 
it is good practice to make the distance from the end of 
the crack to the nearest rivet measured longitudinally at 
least equal to the rivet spacing in the longitudinal seam 
of the course to which the patch is applied. For cracks 
running circumferentially, the distance from the end of 
the crack to the nearest rivet measured circumferentially 
should be at least equal to the rivet spacing of the adjacent 
circumferential seam. 


Safety Platform for 
Locomotive Shop Use 


By G. H. Raner* 


The arrangement shown in the illustration’ permits 
easy and safe access to locomotive cabs by means of a 
fixed step ladder. The platform ladder is 14 in. wide, 


* Special assistant, office of general superintendent of equipment, Illinois 
Central, Chicago. 


Safety platform for application to the back of locomotive cabs 
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and the height or length of step ladder is governed by 
the type of locomotive most frequently repaired and by 
the distance from the cab floor to the shop floor. Suffi- 
cient clearance is allowed at the bottom of the steps to 
permit moving the locomotive without disturbing the 
step platform. The steps are tread steel 71⁄4 in. wide 
and 13% in. long, secured by two rivets at each end. 
The hand rail, which is a l-in. diameter second-hand 
pipe, extends within convenient reach of one mounting 
the ladder and across the full length of the platform. 

The platform is 96% in. overall in length and 24 in. 
wide. The deck is regular apron tread steel, secured by 
bolts and welds and fully supported by a l-in. by 114-in. 
T-iron at the outside edge and a l-in. by l-in. by %4-in. 
hrace along the side next to the locomotive cab. 

The step platform as a unit is bolted to the rear of 
the cab through holes where the apron is fastened. The 
bolting arrangement may be seen in the illustration. 


Air Brake 
Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


556—Q.—Where is the D-24-A feed valve located? 
What is its function? A.—The D-24-A feed valve, at- 
tached to the side of the pipe bracket, regulates the pres- 
sure in the brake pipe with the automatic brake valve 
handle in running position and in controlled release 
position. 

557—Q.—Describe the regulation portion. A.—The 
regulating portion consists of the pressure adjusting 
handle 26 for setting regulating valve spring 21 and dia- 
phragm 19, so that regulating valve 27 permits the air at 
the required pressure to flow to the supply portion and 
thus control the air pressure delivered by the feed valve. 
Regulating valve spring 32 keeps regulating valve 27 
seated when the delivered air pressure is at the upper 
regulating valve spring setting. 

558—Q.—Describe the supply portion. A.—The sup- 
ply portion consists of the supply piston 7 which operates 
supply valve 11 to admit or cut off the delivered air as 
controlled by the regulating portion. Supply valve spring 
9 keeps supply valve 11 closed when the delivered air 
pressure is at the regulating valve spring setting. 

559—O.—What is the S-40-D Brake Valve? A— 
The S-40-D is a self-lapping brake valve by means of 
which the locomotive brake cylinder pressure is controlled 
independently of the train brakes in accordance with the 
position of the brake valve handle in the application 
zone. 

560—Q.—What is the duty of the self-lapping por- 
tion? A.—The self-lapping portion automatically laps 
off the flow of air when the applied pressure reaches the 
valve corresponding to the position of the brake valve 
handle. 

561—Q.—How is the application and release of lo- 
comotive brake obtained? A.—Application of the loco- 
motive brake is obtained by moving the brake valve 
handle to the right and release by moving to the left. 

562—Q.—W hat does the S-40-D Brake Valve consist 
of? A—The S-40-D Brake Valve consists of the fol- 
lowing: (A)—Pipe bracket 85 to which all the pipe con- 
nections are made. (Fig. 10); (B)—Body portion 2 in 
which are housed the shaft with the various operating 
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cams, the application valve 25 which controls the open- 
ing to the independent application and release pipe, the 
controlled emergency valve 24 which vents controlled 
emergency pipe in Full Application position to cut out 
the controlled emergency feature, and the release pilot 
valve 105 which provides independent release; (C)— 
Pipe bracket filling piece 711 which is located between 
the pipe bracket 85 and valve body portion; (D)—Body 
portion 47 which houses the self-lapping unit; (E)— 
Handle guard 34 in which are located the brake valve 
operating handle 38, shait housing 6, handle stop 4 and 
the release check valve operating bail 37. 

563—Q.—How many connections has the pipe bracket? 
A.—The pipe bracket 85 has four connections. 

564—Q.—Name them. A.—30—main reservoir sup- 
ply; 20—which connects the brake valve to connection 
44 of the K-2 Rotair, where a passage is provided in 
Freight or Passenger position to the Independent Ap- 
plication and Release Pipe and the D-24 control valve 
application and release portion; 73—which connects the 
brake valve to connection 45 of the K-2 Rotair, where 
passage is provided in Freight or Passenger position to 
the Actuating Pipe and the D-24 control valve applica- 
tion and release portion ; 35—-Controlled Emergency Pipe 
which connects the brake valve to connection 35 of the 
K-2 Rotair Valve and the controlled emergency portion 
of the D-24 control valve. 

565—Q.—Name the brake valve handle positions. A. 
—The brake valve handle has three positions from leit 
to right (1) Locking Position; (2) Release and running ; 
(3) Application Position which includes the full appli- 
cation zone. Independent release after automatic appli- 
cation is obtained by depressing the S-40-D brake valve 
handle. 


Questions and Answers 
On Locomotive Practice 
By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose tdentity 
will not be disclosed without permission to do so.) 


Repairing Center Castings 

Q.—We have considerable wear on our engine-truck center 
castings, both male and female portion. How can satisfactory 
repairs be made to restore them to their original condition ?— 


M. F. J. 


A.—The male center casting should be removed and 
the center plate portion turned to a true diameter. Then 
build up the outside circumference of the center plate 
portion with weld for a distance equal to at least the 
amount the center plate engages the truck bolster. After 
welding is completed the center plate should be again 
turned to the required diameter. Where the rim of the 
female center plate portion of the bolster has sufficient 
stock, the inside diameter should be turned out 1⁄4 in 
oversize to a 3-in. minimum depth. A steel bushing 
should then be made to set into the center plate portion 
of the bolster, restoring it to its original diameter. 
This bushing should be welded in place, the weld being 
carried around the outside circumference of the bushing. 
The edges of the bushing and the bolster are beveled 
at 45 degrees for welding. 
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Running-Board Location 

Q.—On some of our locomotives the injector delivery pipe 
rung along the boiler directly above the running board. The 
width of the running board complies with the Safety Appliance 
Standard for locomotives although the distance from the outside 
of the pipe to the edge of the runboard is slightly less than ten 
inches. Is there any rule that limits such a condition ?—R. E. K. 


A.—The safety appliance standards for locomotives 
provides that running boards shall be not less than 10 
inches wide. If of wood they must be not less than LY, in. 
in thickness; if of metal, not less than 344 of an inch, 
properly supported. If the running boards on the loco- 
motive comply with this rule thev should be satisfactory; 
however, Section 2 of the Locomotive Inspection Law 
states: “It shall be unlawful tor any carrier to use or 
permit to be used on its hne anv locomotive unless said 
locomotive, its boiler, tender, and all parts and appur- 
tenances thereof are in proper condition and safe to 
operate in the service to which the same are put, that the 
same may be employed in the active service of such carrier 
without unnecessary peril to life and limb and unless said 
locomotive, its boiler, tender, and all parts and ap- 
purtenances therof have been inspected from time to 
time in accordance with the provisions of this Act and 
are able to withstand such test or tests as may be pre- 
scribed in the rules and regulations hereinafter pro- 
vided for.” 

Under this section it becomes the duty of the carner 
to operate the locomotive in a safe condition. Ií the 
condition outlined in the question would constitute an 
unsafe condition in that the runboard is obstructed 
in any way, it could be considered a violation of the 
inspection law even though the running board complies 
with the Safety Appliance Standards. 


Advantages of 
Flame Priming 


Q.—What are the advantages of flame-priming surfaces in 
preparation for painting?—M. K. V. 


A.—The flame-priming process consists of passing over 
steel surfaces a series of closely spaced oxy-acetylene 
flames that have an extremely high temperature and 
velocity. As a result, all mill scale that is not tightly 
bonded is popped loose by sudden thermal expansion. 
At the same time, physically absorbed and chemically 
combined water is driven off from any rust that 1s 
present, leaving stable oxides in its place. Other con- 
taminants present, such as oil, acids and salts, are also 
consumed or disintegrated by the flames. The surface 18 
then swept or wiped free of loosened foreign mate 
and painted while still warm from the flames. 

This procedure not only brings about improved cor- 
rosion resistance by the paint coating but also increases 
the cleaning and painting rates and reduces the setting 
time for the paint. As a further advantage, painting can 
be carried out under conditions of low prevailing tem- 
perature or dampness which would otherwise cause 
major delays. The time saved with the process 1s 0 
particular importance at the present time when con- 
tinuous production without delays in the fabrication and 
painting of steel is required. ; 

The process also finds increasing application in the 
reconditioning of previously painted surfaces that have 
become badly corroded and pitted, particularly industri 
structures subjected to highly corrosive conditions. 
action of the flames pops the heavy rust loose even 1 
deep pits and drives off any chemical salts, acids, of 
gases that may be clinging to the surface. Materials, suc 
as pipe that has been underground, are freed of mud an 
moisture simultaneously. 
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ELECTRICAL NEW DEVICES 


Disconnect Coupling 
For Freon Lines 


A quick-disconnect coupling for air-condi- 
tioned passenger cars which enables the 
changing out of the refrigeration unit with 
the least possible delay has been produced 
by the Paxton-Mitchell Company, Omaha, 
Neb. The coupling is applicable to several 
types of service such as air or hydraulic 
systems, although originally developed for 
freon refrigeration units. It is equally sat- 
isfactory on gases and liquids. 

It is fabricated from extruded brass bar 
stock to eliminate the possibility of porosity 
which would resuult in leaks. It is com- 
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The process of drawing up the coupling opens 
the valves 


pact and light in weight and closes tightly 
under the highest pressures encountered in 
freon refrigeration systems. 

It is made in %4-, 34- and l-in. sizes at 
the present time, and has a fast Acme 
thread which permits rapid opening of the 
union joint. The dual valves are self- 
closing as the union joint is broken. 

Valve seats are of freon-resistant Neo- 
prene. Valves are amply guided to eliminate 
cocking in the guides. Valve seats and 
guides are readily removable for replace- 
ment purposes when necessary. It incor- 
porates provisions to relieve pressure be- 
tween the valves while being disconnected. 

Its design is such that in making up the 
union, a minimum quantity of air will be 
entrapped between the valve seats. The 
union nut can be supplied either as a hex 
nut or wing nut. 
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l'he couplings are applicable to air lines, 
water lines, oxygen lines, instrument lines, 
fuel lines, oil lines and other gases and 
fluids used for cooling, testing, refrigerat- 
ing, lubricating, heating, air conditioning, 
processing, maintenance, truck trailers and 
other operations. It has been in actual 
service on trans-continental trains since 
early in May, as a means for changing 
out refrigeration units for service purposes 
without the necessity of pumping down. 


Sealed-Beam Headlights 


A dual, sealed-beam locomotive headlight 
is now being made by the Mars Signal 
Light Company, Chicago, Ill., and adapters 
for such lamps, to permit their use in ex- 
isting headlights are now undergoing de- 
velopment. The sealed-beam units now 
available are 200-watt, 30-volt Par--56 
lamps developed by the lamp division of 
the General Electric Company and have a 
rating of 200,000 to 210,000 beam candle 


power. 
In the near future. similar units rated 


The Mars sealed-beam headlight 


at 200 watts, and 12 volts will be available. 
These lamps will have a light output ap- 
proximately 50 per cent greater than the 
30-volt lamps. 


When the coupling is opened, the valves seal the freon lines 


. 
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Lightweight 
Electric Plant 


A 5,000-watt electric plant weighing only 
272 1b., has been announced by D. W. Onan 
& Sons, Inc., Minneapolis, Minn. An air- 
cooled, four-cycle, two-cylinder gasoline 
engine is used as a prime mover. A special 
winding on the generator serves as the 
cranking for starting. A 12-volt auto- 


The units are made with either a.c. or d.c. 
generators 


motive type battery furnishes the starting 
power. 

The engine is equipped with high-tension 
magneto ignition. A removable cast-alum- 
inum engine hood protects the unit from 
dust and water. Opposed design and leaf- 
spring mounting assure smooth perform- 
ance. There is a four-outlet receptacle 
for direct plug-in of loads. 


Metals 
Comparator 


An electronic instrument called the metals 
comparator has been introduced by the 
special-products division of the General 
Electric Company for providing a quick, 
non-destructive comparison of either mag- 
netic or nonmagnetic metal parts with a 
standard. Parts appearing alike, but differ- 


. ing in composition, can be separated quickly 


with the instrument. It has been used to 
differentiate between annealed and unan- 
nealed steel bars, and also to sort finished 
metal parts with different compositions or 
heat treatments. 

The metals comparator employs a bal- 
ancing network and indicating instrument 
mounted in a steel cabinet to which is 
connected an external test coil. In opera- 
tion, a reference specimen for the group of 
specimens being compared is first placed in 
the test coil and adjustment made to secure 
the initial balance. This is indicated by a 
zero reading on the indicator instrument. 
After the reference specimen has been re- 
moved, the parts to be tested are inserted 
briefly in the coil one by one. When toler- 
ances have been established, specimens can 
be accepted or rejected on the basis of the 
dial reading. As many as 1,500 small parts 
can be tested in an hour. 

The metals comparator is mounted in a 
steel cabinet about 11 in. by 17 in. by 22 in.; 
and weighs a little less than 60 Ib. Test 
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The comparator as used for selecting pipe 


coils of different sizes are available, rang- 
ing from % in. to 3 in. inside diameter. 
Leads are of convenient length so speci- 
mens can be tested in any position adjacent 
to the instrument. 

The equipment is designed for operation 
from 60-cycle commercial power supply at 
115 volts. Because of the small size of the 
apparatus and the low power requirements, 
the instrument can be used most anywhere. 


Electronic Filter 
With Rotary Precleaner 


The American Air Filter Co., Louisville, 
Ky., has eliminated the use of pre-filters 
with its Electro-Airmat precipitator for 
railroad passenger-car air conditioning by 
the’ use of a motor-driven device called a 
Roto-Clone. It serves as both blower and 
precleaner, and requires no periodic clean- 
ing and recoating with oil. 

It is similar in appearance to a pres- 
sure-type blower, and the turbine-like im- 
peller is composed of 48 blades attached 
radially to a disc-shaped base 25 in. in 
diameter. Rotation of the impeller creates 
the necessary suction to draw in the air, 
separate the dust, which is ejected beneath 


Visible dirt particles are removed centrifugally 
and smaller ones by the electrostatic filter 
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the car, and discharge the cleaned air 
through the primary air outlet to the 
electronic air filters. 

Cinders and dust particles down to 8 
microns (a 10-micron particle is the 
smallest particle that can be seen by the 
naked eye) are removed from the air by 
the Roto-Clone. The remainder of the dust 
and smoke particles down to 44 micron 
(1/100,000 in.) are precipitated by the 
Electro-Airmat. 

Secause of the variations in construction 
of different types of cars, the Electro- 
Airmat been made available in two 
types for side or bottom servicing, with 
ionizers interchangeable. This is of par- 
ticular advantage when, due to construction, 
a combination of the two designs may be 
required in a single car. 


has 


Communication 
Train Line Connectors 


Plugs and receptacles for making connec- 
tions between cars on electric train lines 
used for communication, radio and wire 
recordings are now being made by the 
Pyle-National Company, Chicago. They 
have fourteen poles or contacts and are de- 


Pyle-National communication train-line plug 
and receptacle 


signed in accordance with the A.A.R. stand- 
ard as covered by circular ESM-53, pre- 
pared by the Committee on Application of 
Radio and Communications to Rolling 
Stock, Electrical Section, Mechanical Divi- 
sion, Association of American Railroads. 
The plugs and receptacles are now in pro- 
duction. 


Cadmium-Nickel 
Storage Battery 


Baker & Co., Inc, Newark 5, N. J., re- 
finers of precious metals, has announced a 
cadmium nickel alkaline storage battery. 
Used in Europe for the past twenty years, 
the cadmium battery has been developed by 
Baker technicians to fit the needs of a wide 
variety of industries, including railway ap- 
plications. The manufacturer states that 
the battery accepts high or low charge rates 
without finish rate limitations; that it has 
excellent capacities at low electrolyte tem- 
peratures with no danger of damage due to 
freezing; and that it does not produce 
fumes which will corrode steel or wood. It 
has a small spread between its charge and 
discharge voltages and is suitable for 
“floating” service applications. The battery 
has low internal resistance and will not 
self-discharge on open circuits. 
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A tray of Baker cadmium-nickel storage bat- 
teries of the type suited to railroad service 


The battery is constructed of heavy, 
nickel-plated steel to withstand mechanical 
abuses. The active material is held firmly 
in perforated steel pockets to prevent 
shedding. 


Battery Charger 
For Industrial Trucks 


Improved heavy-duty battery charging 
equipment for industrial truck service. 
meeting all the standards of the Electric 
Industrial Truck Association, has been an- 
nounced by the Motor Divisions of the Gen- 
eral Electric Company. The equipment is 
packaged into one unit consisting of a sin- 
gle-circuit, battery-charging, motor-gener- 
ator set, with its control cabinet mounted 
on a welded structural steel framework di- 
rectly above. It is completely wired and 
assembled before shipment from the factory. 

The equipment meets the requirements 
of an 18-cell, 550-amp. hr., lead-acid type 
storage battery. It charges the battery at 
the exact tapered charge rate that is indi- 
cated by the battery manufacturer as being 
necessary for longest life of the battery 
equipment. 

The generator is a conventional 47-volt 
dic. machine. For exact adjustment 0 
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G. E. heavy-duty battery charging equipment 
for truck and tractor batteries 
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voltage, a slide-wire type resistor is used 
in the field circuit in place of the usual 
rheostat. This prevents tampering with 
the voltage after it has been set. 

All the control devices are heavy duty 
type, the line contactor being of steel mill 
construction, and the motor starter a Size 
2 across-the-line type. 

The equipment is completely automatic. 
Connection of the battery to the terminals 
automatically starts the motor-generator 
set, and when it has attained synchronous 
speed, the line contactor to the battery cir- 
cuit is closed automatically. As soon as 
the battery has reached a voltage represent- 
ing 75 to 80 per cent of full charge, a 
timing device is actuated which cuts off the 
battery from the charging circuit on com- 
pletion of the charge. This shuts down the 
motor-generator set and prevents over- 
charging the battery. 


Fluorescent 
Lamp Guards 


The Den-El Equipment Company, Irving- 
ton, N. J., has announced a fluorescent 
lamp guard that supports the ends of fluo- 
rescent lamps and prevents their falling 
out of lamp holders. The guard has proved 
valuable in preventing accidents, work in- 


Springing of the guards permits removal or 
replacement of the lamp 


terruptions and tube breakage particularly 
in industrial plants and in the presence of 
vibration. 

The guard is easily installed permanently 
with a machine screw and unit. It is made 
of stainless steel for lasting good appear- 
ance, and its resilience allows it to be 
sprung for cleaning or re-lamping. It is 
available in two sizes, for 40-watt and 
100-watt lamps, respectively. 


Totally Enclosed 
Three-Phase Motors 


The Kato Engineering Company, Mankato, 
Minn., is now making three-phase motors 
in sizes of 114, 2 and 3 hp. The squirrel- 
cage rotor makes use of rolled sheet- 
copper bars, this being done to guarantee 
uniformity and low internal rotor resistance. 

The rotor is equipped with Norma-Hoft- 
man grease-sealed cartridge-type bearings. 
Stator windings are completely submerged 
in varnish, and each winding is twice baked 
at moderate temperature until the varnish 
is properly cured. 

Holes in mounting feet are spaced in 


Railway Mechanical Engineer 
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The motors are totally enclosed and the rotor 
cages are made of rolled sheet copper 


accordance with N.E.M.A. standards. A 
special cast-iron outlet box threaded for 
proper size of conduit is mounted on the 
side of each motor. Frame and end bells 
are of cast-iron, and the motor is fitted 
with a lifting ring. 


Narrow-Beam 
Floodlights 


A lightweight, narrow-beam reflector makes 
General Electric's Type L-69 floodlight 
suitable for use in railroad yards, football 
stadiums, and other applications requiring 
concentrated light beams for high-efficiency 
illumination. 

At long projection distances, the narrow- 
beam reflector is more efficient and eco- 
nomical than the heavy duty floodlights. It 
utilizes the lower-cost general lighting 
lamp in place of the floodlighting service 
lamp. The reflector provides a narrow 
beam of light with a spread of approxi- 
mately 20 deg. and is interchangeable with 
the wide and medium units on Type L-69 
floodlights. Features included, which save 
on installation and maintenance costs, are 
rifle-like sighting devices, relamping from 
the rear, impact-resistant spun-on front 
glass, and degree scales. 


Wire 
Marker 
Adhesive, wraparound, identifying strips 


are now being made by the W. H. Brady 
Company, 808 North Third street, 


Mil- 


The No. 3 label has been taken from the card 
and is being wrapped around the wire 


waukee 3, Wis. They may be used to iden- 
tify electric circuit wires or cables, con- 
duits, coils, relays, etc. The strips are sup- 
plied on cards, each card having a self- 
starter strip to permit easy removal of one 
label at a time. 

Each one of the labels has its number 
repeated along the length of the strip, so 
that when it is wrapped around the wire, 
one may be seen from any angle. The outer 
surface of the strips is plastic coated for 
added protection, durability, and perma- 
nent legibility. The strips have high dielec- 
tric strength, and do not present the hazards 
of metal tags. They are 1% in. long and 
may be cut in half to produce two 3%-in. 
strips for smaller diameter wire. 

The strip cards are available in various 
colors, with a variety of designations. The 
maker states that they may be applied with- 
out moistening to any round or flat sur- 
face, and that they will not unwind, crack, 
or chip. 


Close 
Temperature Control 


A precision temperature-variation control 
instrument called the Xactline Capacitrol 
for electrically or gas-heated furnaces or 
ovens, has been announced by the Claud 
S. Gordon Company, 3000 South Wallace 


Complete Xactline control unit 


street, Chicago 16. The instrument com- 
bines the features of the Gordon Company’s 
control with the Wheelco Instrument Com- 
pany’s electronic Capacitrol. Depending 
upon the relation of actual temperature 
and pyrometer setting, the instrument an- 
ticipates a critical heat change before it 
occurs and will hold temperature tolerances 
as close as 4% deg. F. plus or minus with 
power “on-off” cycles as short as these 
three seconds. There are no gears, cams, 
motors, bearings or valves employed in 
the control; the only moving part is an 
internal relay. Two screw adjustments 
provide a practical sensitivity reaction 
range to meet most temperature-variation 
specifications. 
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High Capacity Rectifier 


Selenium rectifiers, produced through a 
new method of electrolytically deposited 
selenium, have been developed by lon In- 
dustries, Inc., Riverdale (Chicago 27), Ill. 
The rectifiers which are cylindrical in 
shape, employ liquid cooling to produce 
unusually high current capacity. 

The rectifiers are constructed in standard 


t 


An S-300, 250-amp. rectifier 


unit elements. Assemblies can be made in 
the number needed for the output in cur- 
rent and voltage required. Various series- 
parallel arrangements can be made to pro- 
duce rectifiers ranging in capacity from 
250 amp. for the standard single element to 
assemblies for large scale industrial ap- 
plications. Suggested applications included 
metal deposition, metal refining, welding, 
etc. Aside from the recognized advantages 
of liquid cooling, a complete hermetic seal 
of the active surface area is included in 
the design to assure long life and trouble- 
free operation. A 250-amp. (continuous 
rating) unit is 16 in. high, 3 in. wide, and 
6% in. deep, and weighs 4 Ib. 


Unit-Cooled Generators 


A line of totally enclosed, unit-cooled gen- 
erators has been developed by the motor 
division of the General Electric Company 
for use in motor-generator sets or in other 
generating applications in any non-haz- 
ardous atmosphere where the ratings in- 


Motor-generator set consisting of a 135-hp. 
unit-cooled motor and a 90-kw. unit-cooled 
generator 
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volved make totally enclosed fan-cooled 
construction impractical. 

The generators are available in ratings 
from 30 to 150 kw. They are especially 
suitable for use in atmospheres commonly 
found in railroad shops, steel mills, cement 
mills, paper mills, and around large ma- 
chine tools. 

Cooling of the generator is accomplished 
by an air-to-air surface cooler which main- 
tains safe winding temperatures at all times. 
When used in a motor-generator set with 
a totally enclosed unit-cooled d.c. motor, 
the entire unit is completely assembled at 
the factory and shipped ready for installa- 
tion. 


Weatherproof 
Heat-Control Valve 
Fulton Sylphon Company, Knoxville, Tenn., 


has designed a type 9990-S electric valve 
with a weatherproof cap that permits in- 


The valve is designed for installation under 
the car 


stallation under the car. This valve oper- 
ates on the heat-motor principle, i. e., the 
electrical circuit consists only of a resistor. 
The heat generated by this resistor expands 
a fluid into the hot-chamber Sylphon bel- 
lows in the valve body, where it is con- 
verted to a gas by the steam temperature 
surrounding the bellows. The gas pressure 
expands the bellows and closes the valve. 


Earth Drill 


A hydraulically controlled earth drill 
(model HBJ) has been developed by the 
Buda Company, Harvey, Ill. The machine 
drills 6-in. to 42-in. diameter holes to 
depths of 10 ft. Reducing the time required 
for making set-ups has been given partic- 
ular attention in the design of the drill. 
It is intended for pole-line construction, 
pre-boring for piles, foundation hole work, 


and for other jobs which require the com- 
stant moving of equipment. 

The drill is powered by a slow-speed 
four-cylinder Buda gasoline engine which, 
with the drilling mechanism, is mounted 
on an I beam of structural steel to make 
one complete and packaged unit. A flat- 
bed truck or a heavy four-wheel trailer is 
recommended for mounting the machine 


Xt 


The machine will drill holes from 8 in. to 42 in. 
in diameter to depths of 10 ft. 


A pole-setter tower extension and power 
driven winch, furnished as optional con- 
struction, is a factory installed part of the 
unit for power-pole work. 


Painting with Metal 


Molten metal spray is being used effec 
tively to protect other metal from cor- 
rosion. Frames and panels of Westing- 
inghouse radio-communication equipments 
have been protected in this manner, 1n 
which the steel was first shot-blasted and 
then “painted” with a film of molten zin 
The method is being applied regularly to 
the protection of shunt capacitors for pole 
mounting where ordinary paints have 
seemed inadequate because the handling 
during installation often scores the sut- 
face, paving the way for early corrosion 
It is being applied also to transmission- 
line protector tubes and may be j 
to other communication equipments, tram- 
radio sets, and broadcasting equipments 
located in certain localities. 
Particular merit of the metal-spray 
protection is that the coat can be 
as thick as desired whereas with galvat- 
izing the zinc is more limited in 
ness. By molten-metal spraying, su 
up to eight mils have been applied 
to capacitor surfaces. Even if the spra; 
metal is scored all the way through t 
the base steel, corrosion is less likely © 
ensue because of the more favorable tt 
lationship of zinc and steel in the electo 
chemical series—oxidation of steel 
in part a galvanic phenomenon. Spra 
metal requires no time to dry wheres 
conventional baking methods require both 
furnace equipment and time. The coatin? 
has its final durability as soon as 4 
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new machine designed and built by the AMCCW 

Research Staff tests either flange or rim of 

Chilled Car Wheels for resistance to impact blows. 

This, with the Association hydraulic press for 

measuring static flange strength, makes 

possible the complete study of wheel tread 

strength at our own laboratory. 

They combine with the many other regular and special tests 
to aid in the ever-continuing improvement of 
the Chilled Car Wheel for railroad use. 
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445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 
American Car & Foundry Co. + Canadian Car & Foundry Co. * Griffin Wheel Co. 
Marshall Car Wheel & Foundry Co. * Maryland Cor Wheel Co. + New York Car Wheel Co. 
Pullman-Standard Car Mfg. Co. + Southern Wheel (American Brake Shoe Co.) 


November, 1947 For additional information, use postcard, pages 53-54 53 


Ghicago Car Men Celebrate 
Fiftieth Anniversary 


THe Car Foremen’s Association of Chi- 
cago celebrated the fiftieth anniversary 
of its founding at an annual mecting and 
ladies’ night held Friday evening, October 
10, in the grand ballroom of the Lasalle 
hotel, Chicago. President L. W. Dobbins, 
division general car foreman, New York 
Central, presided and there was a total 
attendance of about 1,000 members and 
guests. 

Preceding the entertainment program, a 
short business meeting was held and the 
following officers elected for the ensuing 
year: president, C. L. Spees, mechanical 
department, Union Tank Car Company, 
Chicago: first vice-president, C. A. Mick, 
office manager, mechanical department, Chi- 
cago, Burlington & Quincy, Chicago; sec- 
ond vice-president, W. J. O'Brien, general 
car foreman, New York, Chicago & St. 
Louis, Chicago; treasurer, C. J. Nelson, 
superintendent of interchange, Chicago Car 
Interchange Bureau, Chicago: secretary, 
W. E. Angier, chief clerk, A. A. R. depart- 
ment, Chicago, Burlington & Quincy, Chi- 
cago. 

The board of directors elected includes: 
H. L. Hewing, district general car fore- 
man, Chicago, Milwaukee, St. Paul & Pa- 
cific, Chicago; A. L. Miller, general car 
foreman, Wabash, Chicago; H. B. Ather- 
ton, car foreman, Chicago Great Western, 
Chicago; A. H. Peterson, superintendent 
car department, Belt Railway of Chicago, 
Chicago; L. W. Dobbins, division car fore- 
man, New York Central, Chicago; L. W. 
Shollmeyer, assistant to chief maintenance 
officer, General American Transportation 
Corporation, Chicago; W. J. Demmert, 
sales representative, Griffin Wheel Com- 
pany, Chicago; O. C. Heckart, sales repre- 
sentative, Cardwell Westhouse Company, 
Chicago; R. A. Burke, purchasing agent, 
Mather Stock Car Company, Chicago; 
M. J. Mills, general car inspector, Pere 
Marquette, Wyoming, Mich.; H. B. Reed, 
superintendent yards, Pullman Company, 
Chicago; J. J. Root, Jr., vice-president, 
Union Tank Car Company, Chicago. 


C. & N. W. Plans Diesel Shop at 
Chicago 


THE Chicago & North Western has an- 
nounced plans for the construction of a 
modern Diesel locomotive servicing and 
repair shop at Chicago. Contracts covering 
the work, which will cost approximately 
$1,800,000, have been awarded to S. N. 
Nielsen Company, Chicago. 

The new shop will be located north of 
Kinzie St., just west of Pulaski road, where 
the North Western’s general shop facil- 
ties are located. It will be built of red 
brick, wth extensive use of glass block 
panels, and will have an overall length of 
404 ft. The main building will be 249 
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ft. by 138 ft. and a utility addition will 


measure 154 ft. by 60 ft. 


tracks, three of which will run through 
to be used for general servicing. T: 


The main building will contain five fourth track will be for heavy overhz. 


Orders and Inquiries for New Equipment Placed Since the Closin; 


of the October Issue 


Locomotive ORDERS 
Road No. of locos. Type of loco. Builder 
Canadian Pacific ..... cc... cece eee 10? Pacific. pass.-frt. 0.0.00... Montreal Lees. Co. 
12h Mikado, heavy frt. ...0..0.00.. Montreal Loco. Ca 
P . a2 30 Pacific EEEE a e ava: Ws Canadian Loco, Ce 
Chicago & Eastern Illinois ........ 6 1,800-hp, Diesel-elec. pass. . Electro-Motive 
a , g (4 A and 2 B units) 
Elgin, Joliet & Eastern ........0.. 257 2,000 hp. Diesel-elec. transfer .. Baldwin Loco, Wis 
Southern Pace iner ne esa sae PO 6,000-hp, Diesel-elec. pass, .-- American Loco. (e 
Spokane, Portland & Seattle a... 3 1,000-hp, Diesel-elec, switch. ... Electro-Motive 
FrEIGHT-CaR ORDERS 
Road No. of cars Type of car Builder 
American Steel & Wire Co. a.a. 30 79-ton gondola o.a. 0.40. .... Haffner-Thrall 
Atdanta & West Pont .......e 00 ee Ju SQ ton hopper Taa Aeta ee eee Pullman-Standa:? 
Atlantic Coast Line s... 1,800 Ston box bak grear ee at American Car à Fè 
1,000 Ston hopper 000... . eee American Car & f- 
200 §0-ton pulpwood oo. 06.0.0... cee American Car 
100 70-ton phosphate sanaaa aa American Car 
60 Covered hoppers ........... . American Car & Fé 
suo §0-ton gondola Pullman. Standerd 
Birmingham & Southern ....... PE 128 70-ton hopper -Pullman-Standard 
Canadan Pacte co.cc cece eee ee eee 30 Caboose -Company  sbirs 
750 Hox sett Seas ad arabe BERN National Steel Car 
100 Covered hopper s.. naana. National Stel Car 
175 Refrig@rator “vos pe mins sane ee National Steel Car 
i : 280 Hopper <2 see eee h Ani ea Eastern Car 
Chesapeake & Ohio soll... Siete 1,000 Ston gondola Serre Ters sas] Pressed Steel Car 
500 70-ton covered hopper ......... Ralston Steel Caz 
A RE ert T Cataese et AN E American Car & Fin 
neago, Burlington Quincey ..... 5 i 70-ton covered hoppers .......... Company shops 
Chicago, Milwaukee, St. Paul & " aa: 
r AGING. acta E AATE Me eerie saat 750 Automobile oo... 0.000000... 00, Company shops 
iE OP AEE deer ian 1,000 $0-ton hopper audanti eee ee American Car & Fé 
700 Siton box 0 oo. lee .American Car & F 
f 100 70-ton covered hopper Ralston Steel Ca: 
Georgia be ie hanes METE EEE RE 75 $0-ton hopper oo... 0... -Pullman-Standard 
Gulf, Mobile & Obio ..... MOR 50 70-ton mill type gondola Pressed Steel Car 
Lehivh & New England ... oe 100 70-ton covered hopper .......... American Car & Fin 
Norfolk & Western 00.00... 2... ee 2,000 70-ton hopper... oo... ee ee Company shops 
St. Louis-San Francisco ....... a 500 $8-ton hopper... 2.02... .000- Pullman-Standard 
3n0 BOX prectete ese ee oa Bea ato acs Pullman-Standard 
300 5 fon sh oa ESNA Pressed Sel r 
20 -ton covered hopper .......... Pressed Steel Ca: 
Seaboard Air Line ................ 300 50-ton high-side zondola Gete Ei Babe American Car & Fir 
i 100 50-ton low-side gondola ......... American Car & Fir 
Western Maryland 9.900 ..00..0..... 1,000 5$-ton hopper... 00.0... cc. eee Bethlehem Steel 
Western of Alabama .............. 30 $Q-ton hopper ..... 2... cece eee Pullman-Standard 
Wheeling & Lake Erie ............ 1,000 70-ton hopper ............... -Ralston Steel Caz 
Freicut-Car INQUIRIES 
Road No. of cars Type of car Builder 
Atchison, Topeka & Santa Fe ...... 750 70-ton drop-end gondola ........ 
200 70-ton covered hopper .......... 
200 70-ton triple hopper ............ 
New York Central System ........ 2,000 55-ton hopper 


PASSENGER-CAR ORDERS 


(for Pittsburgh & Lake Erie) 1,000 
Union Paihere ei irua enen ea 1,500 
500 
500 

Road No. of cars 
Canadian Pacific . ................ 105 
108 


1The Pacific type passenger-freight and the heavy Mikado type locomotives will cost $3,600,0%: * 


30 lighter Pacific type, $3,800,000. 
recently authorized. 
2The 25 new locomotives have been ordered 


engine, delivered to the E. J. & E. in May, 1946, in both road and yard operation, Certain 
ments will be incorporated in the latest engines. including a “dressing 
changes in contour of the ends and the cab, and the addition of streamlined skirting. A walkwa) © 
be provided at each end for use of switching crews and maintenance men. 


to allow more room. 

3 Estimated cost $2,000,000. 

4 Estimated cost $700,000, 
purchase basis from the Shippers Car Co. 

5 The 20 cars will cost about $1,000,000. 
NOTES :— 

Chicago & North Western.—The delivery of 


Chicago & North Western was begun last week at the rate of one unit each day, according 
With the receipt of the new motive power—tu!! 


announcement by R. L. Williams, president. 


Electro-Motive Division of General Motors Corporation—the North Western will 


Diesels since the first of the year. 


Union Pacific.—The Union Pacific, which last March began equipping 300 stock cars with Ti 


roller bearings and other improvements for the 


$771,500 to so equip an additional 500 stock coe meet the shipper demand for this type of 
ollows: 


The total cost for refitting the $00 cars is as 
proved springs, $41,000; and twin-cushion draft 
be done at the road's shops. 


Los Angeles, Calif. 


This is part of a $22,500,000 appropriation for new eqvipt 


An additional 100 70-ton covered hoppers will be acquired on al 


The 300 cars now being reconditioned at a cost of $463,000 
used extensively in fast, nonstop Dieseloperated freight service between Salt Lake City. 


70-ton hopper 
70-ton hopper 
70-ton gondola 
50-ton gondola 


Type of car Builder 
Mail-express .................. Canadian Car & Fes 
Baggage-express ............... Canadian Car & Fer 


after extensive use of the original single-unit 


up” of the appearance ™* 


The cab will be lengte* 


at 


11 2,000-hp. Diesel-clectric passenger locomotives Y 


have receiver ` 


inauguration of high-speed livestock service. will 


bearings, $392,000; steel wheels. $3". 
All rebuilding and recondition 
Utah 4- 


gears, $288,000. 


chanical Erg e 
Railway Meo MEMBER. 1X 


Ready 
and Willing 


but WAITING FOR RE-ASSIGNMENT! 


The modern steam locomotive was designed to be a 
high revenue producer. The engineers that design 
them use all their skill to make possible a high 
monthly mileage. The railroads that buy them count on 
this mileage. Yet the locomotive’s potential money 
making capacity is often stymied because scheduling 
has not been revised to take full advantage of the im- 


provements in steam locomotive design. 


LIMA, OHIO 


lima Locomotive Division 


Modern steam locomotives are more efficient be- 
cause they can haul heavier payloads at higher sustained 
speeds. Study the availability of your modern power. 
Streamline schedules to use this power to the fullest. 
Operating results will prove that modern steam power, 
given the chance, is more than capable of meeting to- 


day’s and tomorrow’s traffic demands. 


HAMILTON, OHIO 


eniin, LIMA-HAMILTON CORPORATION tists ¢ 
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work and the fifth will be a truck release 
track. A drop pit will run the full width 
of the main shop, serving all five tracks. 
An overhead crane with a 75-ft. span will 
operate the full length of the main build- 
ing. 

The utility building, a wing of the main 
structure, will have three floors, the first 
of which will be used for the storage of 
supplies. The second floor will contain 
stores, offices, a filter and parts cleaning 
room, injector and governor room and a 
parts reconditioning room. The third floor 
will contain employees’ lunch, locker and 
shower rooms. 

The new plant is expected to be put in 
service, handling Diesel locomotive repairs 
for the system, by the fall of 1948. 


H. O. Hill American Welding 
Society President 


Tue American Welding Society has 
elected Harold O. Hill as its President for 
the year 1947-48. Mr. Hill assumed that 
office on October 24 at the conclusion of 
the 1947 annual meeting at the Hotel 
Sherman, Chicago. 

Mr. Hill is assistant chief engineer, 


H. O. Hill 


Fabricated Steel Construction, Bethlehem 
Steel Company, Bethlehem, Pa. He was 
born in Ontario, Canada, and was educated 
at the University of Toronto, from which 
he received the degree of B. A. Sc. in 
Mechanical Engineering. 

His engineering career began with the 
Riter-Conley Company of Pittsburgh, Pa., 
fabricators of plate and structural steel. 
Here he served in many capacities and 
was chief engineer when the Company was 
merged into McClintic-Marshall Company 
in 1916. He then became assistant chief 
engineer of the enlarged company in charge 
of the engineering on tank and plate work. 
When the McClintic-Marshall Company 
was merged with the Bethlehem Steel 
Company in 1931 he continued the same 
duties with the Bethlehem Steel Company. 

Mr. Hill has held many offices in the 
society and has been on numerous com- 
mittees during the 16 years he has been 
a member. He is also a member of 
several other technical professional so- 
cieties, and a registered professional engi- 
neer in Pennsylvania. 
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E. G. Bailey Elected A. S. M. E. 
President 


E. G. Battey, vice-president of the Bab- 
cock & Wilcox Co., New York, has been 
elected national president of the American 
Society of Mechanical Engineers, for the 
ensuing year. Four regional vice-presidents 
and three directors-at-large have also been 
named. 


G. N. Dieselizes Montana Line 


Tue receipt of three 3,000-hp. Diesel- 
electric freight locomotives and four single- 
unit 1,500-hp. passenger Diesels during 
October completes the Great Northern’s 
Dieselization of its Great Falls, Mont.-Butte 
line, according to T. F. Dixon, operations 
vice-president. Two of the freight Diesels 
are for service between Havre, Mont., and 
Great Falls, and the third for operation be- 
tween Great Falls and Butte. The new pas- 
senger units will operate between Butte and 
Havre and between Billings and Sweet 
Grass. All of the units were built by the 
Electro-Motive Division of General Motors 
Corporation. 


A.S.M.E. Annual Meeting 
Program 


An educational exhibit of equipment and 
materials reflecting recent engineering and 
scientific developments in the field of jet 
propulsion, gas turbines, and nuclear energy 
will feature the 1947 annual meeting of 
the American Society of Mechanical Engi- 
neers which is to be held at the Chalfonte- 
Haddon Hall Hotels, Atlantic City, N. J., 
December 1-5. The exhibit, loaned by the 
Armed Forces and industrial organizations, 


New Furnace for Carnegie-lIIlinois 


The latest addition to the partially completed 
No. 12 blast furnace oft the Carnegie-Illinois Steel 
Corporation, at South Chicago, es it ami 
the largest in the world. It is one of three su 
blast furnaces Rag by United States Steel 
ration plants in the Chicago area since the war. 


will be scattered throughout the lomg 
floor, parlor, gallery, and solarium of t: 
headquarters hotels. 

Sessions sponsored by the profession 
divisions and technical committees of tk 
Society are expected to total about 7 
While the complete program was not aval- 
able for the November Railway Mechanics! 
Engineer, the tentative program for th 
Railroad Division sessions is as follows 


Tuesday, December 2 


9:30 a.m. 
Metats ENGINEERING (I) — Ratreroao (I) 
Auspices of Metals Engineering and Railroo 
Divisions 


Ea tee and Maintenance of Raili 

ng ment by Submerged and Gas-Shielded Elo 
het tg by Norman G. Schreiner, manage 
Unionmelt_ service and development, Linde A Air 
Products Company. 

Notes on the Design and Construction of Siy , 
bolted Locomotive Fireboxes, by Fred P. Hus, 
char change pili railroad development, Sey are ooo 

Department, International Nickel Compas. 


Wednesday, December 3 
9:30 a.m. 


Rartroap (II) 
Auspices of Railroad Division 
Presentation Bago of R t = Railway Mecha 
Engineering erkinson, manager, 
roa Rolling es ‘Division, General Electric Qe 
pany. 


Forum—Locomotive Developments 
ive Servicing Facilities on the 


a t motive power, ‘Norfolk & Western. 

Important i 

of Coal-Burning Steam Turbine Locomotives, 
ohn S. Newton, assistant manapi ag 
team Division, Westinghouse Corpor 
"Streamlining Effect on Air Resistance s 

Smoke Lifting on Steam Locomotives, J. T Grit 


chief Ieee erg! Su 
ag, z Distances, 


pour be AE brake 
eg at ee a 
. Loubser, 


velopment Cammina. 
Paper Walter Gi Steam Turbine Dept 
ment, PeAllis-Chalmers fo poll ssa 
tthe Turbine Locomotive and Transmission Sr 
spr bz etna Eksergian, vice-president, 


ne Coen: 2,000-hp. Streamlipe Diesel Roi 
2 otive, by C. MacInnes, paperian ir 
ae eer ing E Devas tment, 

aldwin Locomotive Works. 


2:30 p.m. 
Rarrroap (III) 
Continuation of Forum—Locomotive Developmes 


Thursday, December 4 
9:30 a.m. 


Rartroap (IV) 


Forum—Freight-Car Construction g 
Paper by A D. Loftis, chief motive power 
equipment, Atlantic Coast Line. Sted 
Economics of sete of High-Strength ap 
in Freight Cars, Stuebing, p 
manager of sales, High seca teel Divisi 
Carnegie Illinois Steel Corporation 
Paper by M. Felton, president, ae 
Railway Car Institute. 
Weight Reduction—Freight Cars, by, Robert be E 
Borucki chief engineer, Railway Division, 
A. Sipp, manager, Reynolds Metal Compare 
“Weight Reduction—F rei: us Cars, The Fret 
Standard Air Brake AB ngle Capacity é 
Brake Equipment, by H. N. udduth, wes 
a Drake engineering, New York Air B 


Pa Devel ment and Trend in the Design of Bee 
per Di ischarge T Type of Railway Cars, by Cat 
a: Sa ckfield, construction engineer, Pressed 

r Company. 

Freight-Car Construction, by o B, Hause ingot | 
sistant chief engineer, Railroad 
num io pany at Ameria: 


Pa T 
es T by M. S Bivison 
many. Car Truck Progress, by 


chief mechanical engineer, erican 
dries, 


ae 
i] 
okos 
aa: 


| 
j 
| 
| 


assistant piem j 


B. Cottrel 
Rel BE 


2 p.m. 
Rartroap (V) re 
Continuation of Freight-Car Construction 


Railway Mechareal Et 


SANTA FE 


| equipping this locomotive 


So eo an with the Franklin System of 


a a Steam Distribution 


The Franklin System of Steam Distribution, Type B — with 
poppet valves, rotary drive, and continuous contour cams — is 


now being installed on this 4-8-4 locomotive of the Santa Fe. 


ry 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK ° CHICAGO e MONTREAL 


STEAM DISTRIBUTION SYSTEM * BOOSTER ° RADIAL BUFFER * COMPENSATOR AND SNUBBER * POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS * DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS °> FLEXIBLE JOINTS * CAR CONNECTION 
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Newsworthy Items for Those Concerned with 
industrial Cleaning and Related Problems. 


November, 1947 


A Brand New... Fast... Safe 
Powdered Hand Cleaner 


For more than a quarter of a century, the value of Magnus Hand Cleaner in assuring 
quick, thorough washing of shop-grimed hands without danger of infections and dermatoses 
due to harsh chemicals and abrasives, has been widely recognized. 

Now we are glad to announce a greatly 
improved type of this safe, effective hand 
cleaner. The scouring agent used is finer, yet 
more effective — speeding cleaning action 
without abrasion. Washing properties de- 
pend on a special synthetic detergent, far 
more active than soap, which rinses off more 


NEW CLEANING IDEAS 
For Further Details Write Magnus 


A Concentrated Liquid Cleaner for Steam 
Guns. Magnus 94K is easy to make up in 


freely and thoroughly. 


solution. No undissolved lumps to clog coils 
or valves. No unpleasant fumes a gr 
iO. 


Magnus Clerex Stops Sludge Formation in 
Heavy Fuel Oils, and will dissipate existing 
sludge deposits in oil storage tanks. Just a few 
drops per gallon of oil will do the job. No. 126 
e 
Put “Wetting” to Work in the Diesel En- 
gine Room. Magnus 10-X is a mild alkaline 
cleaner with powerful added wetting action. 
Use a 2-02. per gal. solution to wipe over all 
surfaces to be cleaned, followed by drying 
with a clean cloth. Removes all oily dirt, but 
is harmless to finishes. No. 127 


For Really Fast Cleaning 


of Diesel Parts 


With Magnus 755, that unique emulsion- 
solvent cleaner, plus the dynamic agitation 
provided by the Magnus Aja-Dip Cleaning 
Machine, you get thorough cleaning of all 
diesel parts with virtually no manual work 
and in a fraction of the time required by 
ordinary methods. The unit below was 
cleaned in less than 2 hours, without hand 
brushing. Similar parts took from 24 to 30 
hours by the solvent-soak, hand-brushing 
method. 


The new Magnus Hand Cleaner feels bet- 
ter on the hands and leaves them soft, smooth 
and clean without robbing the skin of its 
natural oils. There’s no chapping or cracking. 

In the railroad shop, where hands get extra 
dirty, with deeply embedded deposits, the 
new Magnus Hand Cleaner offers faster, bet- 
ter cleaning without scrubbing or brushing, 
and with complete safety. Ask for a FREE 
5 oz. sample. 


Clean Your Machine Tools 
“On the Floor” 


You do not have to dismantle machines to 
clean them thoroughly and safely. Mix one 
part Magnusol with eight parts kerosene (or 
safety solvent). Spray this mixture on all 
surfaces you want to clean, and let it soak 
in for fifteen minutes. Then rinse off with tap 
water from a pressure spray or wipe off with 
damp cloth. All grease, dirt, metal particles, 
etc., are carried away, leaving brightly clean 
surfaces. Harmless to metals, materials of 
construction and paint. 

Magnus Chemical Co., 77 South Ave., Gar- 
wood, N. J. In Canada — Magnus Chemicals, 
Ltd., 4040 Rue Masson, Montreal 36, Que. 


Service representatives in principal cities. 


-WITH RAILROADS IT's 


Before Cleaning 


After Cleaning 


Magnus Aja-Dip Cleaning Machines cover 
every phase of railroad cleaning, from small 
batches of heavily carbonized parts to a com- 
plete diesel block. 


CLEANERS »• EQUIPMENT ¢« METHODS 
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Supply Trade | 
Notes 


Pentecost, elevation engineer of the Ameri- 
can Locomotive Company at Schenectady 
N. Y., retired on July 1 after 48 years ú 
service. 

5 

VALVE Pitot CORPORATION.—George F. | 
McGowan has been appointed assistant to 
the vice-president of engineering of th 
Valve Pilot Corporation. 

Mr. McGowan began his business career 
with the General Electric Company in 19% 
as an engineering apprentice and subse 
quently worked there as engineer until 19%. 
He became mechanical engineer of the Te- 
nessee Coal, Iron & Railroad Co. in Noven- 
ber, 1937, and in May, 1941, was appoints! 
research engineer of the American Locom 
tive Company. During the period 1942+ 
1945 he served with a railroad Diesel-she 
battalion sponsored by American Locomo- 
tive, spending a year and a half in Persia on 
the Trans-Iranian railroad, followed by a 
year and a half of overseas duty with the 
combat engineers. He then resumed his 
duties as research engineer of the American 
Locomotive Company. 


AMERICAN LOCOMOTIVE Company—H, C | 
| 
| 
| 
| 


ING Company.—Norman B. Johnson, mat- 
ager of freight car plants of the Pullmar- 
Standard Car Manufacturing Company, le 
been appointed to the newly created post o! 
assistant executive vice-president, wit) 
headquarters at Chicago. Steven G. Peter 
son, formerly superintendent of the car d- 
partment of the Seaboard Air Line, bas 
been appointed service representative of tht 
Pullman-Standard. l 
Norman B. Johnson joined the Amena 
Car & Foundry Co., at Chicago, in 1%, 3 


| 
PULLMAN-STANDARD CAR MANUFACTUE | 


Norman B. Johnson 


a draftsman. In 1916 he entered the emp 
of Haskell & Barker, at Michigan Ch 
Ind., where he served successively . 
engineer, chief draftsman, and ere 
superintendent. In 1935, several years i 
the merging of the Haskell & Barker a 
Pullman interests. Mr. Johnson wa © N 


i ical Enginin 
Railway Mech EMBER, 14% 
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@ Each of the six 4-6-6-4 steam locomotives recently placed in service 
by the Clinchfield Railroad Company, to haul heavy coal trains over 


southern mountain grades, is equipped with five Security Circulators. 


Security Circulators improve the circulation of water in the boiler; aid 
in maintaining steaming capacity; reduce honeycombing, flue plugging 
and cinder cutting; permit the use of a 100% arch, and prolong the life 


of arch brick. 


3 
| ar Q $ e P r F BY $ 
| Eea pape Sa Cea a 
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“INNER-SEAL 


WEATHER STRIPPING 


In arctic, tropic or temperate zone, when you 
need protection from weather's ravages, your 
best choice for weatherstripping is Bridgeport 
Inner-seal. Whether your problem involves heat 


or cold, dampness or dirt, in refrigeration units, 


ships, trucks, aircraft or automobiles, Inner-seal 


has unusual qualities that make protection posi- 
tive and permanent, installation simple and eco- 
nomical. Its resilient, sponge rubber bead insures 
an airtight, crevice-filling seal. The bead is 
bonded for life, onto a flange of tough, spring 
steel wire, interwoven with heavy cotton thread. 
This rugged, flexible flange simplifies and speeds 
installation, especially where corners are sharp 
and curves compound. A neoprene coating that 
resists oil, sunlight and temperature variations 
covers the entire strip to assure long and effective 
service under the toughest industrial conditions. 
Inner-seal is manufactured in many 
standard sizes and colors for im- 
mediate delivery, or may be 
specially designed to meet unusual 


applications. Write for complete 
information and samples. 


Tough Spring Steel Wire Molded Into Live Sponge Rubber 


FABRICS 
BRIDGEPORT 1, 


= 


a ee 
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signed to the Chicago plant as liaison officer 
to the president, and subsequently acted a 
chief engineer of Pullman-Standard. In 19% 
he was appointed manager of freight ca 
plants. 

Steven G. Peterson entered railroad serv- 
ice 1920 as a draftsman in the employ oi 
the New York Central and transferred to 
the Seaboard in 1925. In 1932 he was ap 
pointed shop engineer at Norfolk, Va., as- 
sistant master car builder in 1940; general 
foreman of the Portsmouth, Va., shops in 
July, 1944, and superintendent of the car 


—William E. Burdick has been appointed 
engineer of tests of the General Stee 
Castings Corporation. 

Mr. Burdick, after graduating from Stan- 
ford University in 1925 with an A. B 
degree in mining and metallurgy, joined 


AN 
William E., Burdick 


the engineering department of the Com- 
monwealth Steel Company. He remained 
with that company and its successor, Gen- 
eral Steel Castings, in engineering and 
service work and was assistant manage! 
of service and inspection at the time œ 
his recent appointment as engineer of tests- 
+ 


SımMons-BoarRDMAN PuBLIsHING Cor- 
PORATION.—Fred Smith has been appointed 
sales representative for all transportation 
publications of the Simmons-Boardmas 
Publishing Corporation, with headquarters 
at Chicago. Mr. Smith was born at Cal 
Valley, Ala., on December 31, 1910, and 
after graduation from high school completed 
a course in civil engineering with the Inter- 
national Correspondence Schools. During 
the summer vacations of 1924 and 1925, be 


was a rodman with the Dixie Construction a 


Company. In 1926 he entered the service o! 
the state highway department of Alabama 
as transitman and draftsman, and in 19% 
was employed as an extension clerk by th 
Birmingham Electric Company. In Jar 


uary, 1936, he became a bridge insp . 


tor for the Woodward Iron Railroad Co 
in May, 1936, transitman-draftsman of tb | 
Birmingham Southern, and on February l, 
1941, party chief of Alvord, Burdick & 
Howson, consulting engineers, Chicago 
Five months later he joined the Chicago 
Rock Island & Pacific as engineer-estimato. 
In January, 1945, when he entered the sem 


ical 4 
Rallway Mechanical Re 


| 
department in July, 1946. : 
+ 
GENERAL STEEL CASTINGS (CORPORATION. 


j 


i 


q 
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| 
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HONOR ROLL OF 
GM DIESEL PASSENGER 
LOCOMOTIVES 
ON THE BURLINGTON 


(As of August 1, 1947) 


Locomotive Miles Miles Per Cent 
Unit No. Assigned Operated Availability 
9900 . 2,220,513 2,122,111 95.6 
9902 2,512,763* 2,389,638* 95.1** 
9903 2,107,335 2,029,448 96.3 
9908 1,535,882 1,454,802 94.7 
9904 3,038,876 2,766,886 91.0 
9905 3,248,625 2,984,858 91.9 
9906-A 3,945,204 3,596,872 91.2 
9906-B 3,946,607 3,526,289 89.3 
9907-A 3,954,756 3,644,229 92.1 o 
9907-B 3,966,935 3,757,352 94.7 
9909 1,731,186 1,671,457 96.5 
9910-A 2,041,264 1,905,308 93.3 
9910-B 2,037,622 1,946,588 95.5 
9911-A 2,012,302 1,940,088 96.4 
9911-B o ` 1,990,946 1,946,453 97.8 
9912-A 1,998,589 1,928,709 96.5 
9913 1,426,903 1,376,076 96.4 
9914-A 1,568,891 1,440,107 91.8 
9914-8 1,541,887 1,489,852 96.6 
9915-A 1,651,352 1,599,139 96.8 
9915-B 1,588,905 1,526,324 96.1 
9916-A 405,742 403,674 99.5 
9916-8 402,741 401,920 99.9 
9917-A 410,538 410,538 100.0 
9917-B 405,653 405,653 100.0 
9918-A 403,414 394,672 97.8 
9918-B 393,640 393,089 99.9 
9919-A 408,873 407,243 99.6 
9919-B 406,000 406,000 100.0 
9920-A 403,471 397,779 98.6 
9920-B 419,941 419,941 100.0 
9921-A 371,337 371,337 100.0 
9921-B 374,894 374,343 99.8 
9922-A 365,405 352,731 96.5 
9922-B 366,934 365,680 99.7 
9923-A 372,330 370,677 99.6 
9923-B 382,866 374,941 97.9 
9924-A 400,265 398,197 99.5 
9924-B 390,190 390,190 100.0 
9925-A 318,082 318,082 100.0 
9925-B 342,001 341,127 99.7 
9950-A 2,087,033 2,026,997 97.1 
9950-B 2,085,895 . 2,017,032 96.7 
9980-A 2,092,229 2,008,455 96.0 
9980-B 2,092,013 2,017,130 96.4 
Total 45 66,168,560 62,810,014 94.9 
*Including estimated mileage on B-RI 
and CB&Q prior to August 4, 1945. **Since returned to CB&Q, August 4, 1945. 


GENERAL MOTORS 


LOCO OTIVES 


MICROHONING is 


BETTER QUALITY - 
GREATER OUTPUT 


MODEL 728 


Completely automatic, electronic control of uniform size 
within tolerance of 0.0001 to 0.0003-inch is a production-proven 
feature of these new unit-assembled, hydraulically actuated, heavy- 
duty Hydrohoners. 


With this simplified, spindle-in-quill construction torque and thrust is 
restricted to the centerline of the spindle—alignment is accurately 
maintained—weight of parts in motion is minimized—stroking speeds 
may be higher without increasing power input—all conventional 
mechanical linkages and hydraulic systems are simplified. 


To explore the amazing, new possibilities of the Quicker, Better, 
Lower Cost Method of Production Processing by Microhoning. 


WRITE NOW for further specifications. 


MICROMATIC HONE CORPORATION +s Anees, Rar — Texas 
8100 Schoolcraft Ave., Detroit 4, Michigan, U.S.A. Guilford, Conn. - Brantford, Ont , Can 
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ice of Simmons-Boardman as associate ed- 
itor of the Railway Engineering & Mainte- 
nance Cyclopedia, at Chicago; on October 
16, 1945, was appointed associated editor, 
purchases and stores, of Railway Age, and 
on June 1, 1946, associated editor in charge 
of purchases and stores. 


+ 


NATIONAL MALLEABLE & STEEL CASTINGS 
Co.—Roy C. Hobson has been elected assist- 
ant to the vice-president in charge of sales 
of the National Malleable & Steel Castings 
Co. Mr. Hobson joined National Malleable 
in 1928, as a member of the road service 
division of the railway sales department, 
and two years later he was transferred to 
the specialty development department. He 
was appointed chief inspector at the Sharon, 


Roy C. Hobson 


Pa., plant in 1938 and in*1944, was assigned 
to engineering work on company products. 
In 1945 he was appointed assistant sales 
manager of the Chicago works sales de 
partment. R 


ELecrtTRO-MorTIVeE DIVISION, GENERAL Mo- 
TORS CORPORATION. — The Electro-Motive 
Division of the General Motors Corporation 
has announced the following organizational 
changes; R. L. Terrell, district sales man- 
ager at Washington, D. C., has been ap 
pointed general parts manager, with head- 
quarters at LaGrange, Ill. W. D. Davs, 
parts manager at LaGrange, has been a> 
pointed head of the newly created service 
repair department, with headquarters at 
LaGrange. 4. O. Myers, manager of 
demonstration section of the sales depart- 
ment, at LaGrange, has been appointed dis- 
trict sales manager at Washington, D. © 
W. E. Dunn, regional service manager, 4! 
Chicago, has been appointed assistant to 
regional manager, in charge of sales, serv- 
ice, and parts activities, with headquarters 
at Denver, Colo. A. R. Walker, sales 
representative at Chicago, has been ap 
pointed regional service manager, wit! 
headquarters at Chicago. F. T. Battey, 
product application engineer, at LaGrange. 
has been appointed assistant regional servict 
manager, at Chicago, succeediog L. H 
Chancey, who has been appointed district 
engineer, at Chicago. G. R. Oesterreich 
district engineer, Barstow, Calif., has bees 
appointed district engineer, Chicago. 

R. L. Terrell, general parts manager 2! 
La Grange, was born at Dayton, Ohio, i? 


Rallway Mechanical Engin 
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ALL CLEAR! . . . for trouble-free ee on every run—that’s the 
meaning of Honeywell Service. Honeywell engineers are ready to help you from the “drawing- 
board” stage through the complete life of every installation—your assurance of one single 
standard of dependable operating efficiency. And to provide such service, Honeywell has 60 
branches from coast to coast, including division offices that specialize exclusively in automatic 
control for railroads. š 


Today, Honeywell engine temperature control systems for diesel locomotives, air 
conditioning control systems for passenger cars and journal bearing alarm systems are 
providing stepped up efficiency, operating economy, safety, and new concepts of comfort 
for passenger travel. 


The important thing to remember is that every one of these installations is backed by 
both the 63 year Honeywell reputation for dependable controls and by Honeywell Service as well. 
Minneapolis-Honeywell, Minneapolis 8, Minnesota. In Canada: Toronto 12, Ontario. 


Honeywell SES 


RAILWAY CONTROLS DIVISION 
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BEATTY No. 14 Toggle 


Punch for structural steel 
fabrication, 


BEATTY No. 11-B Heavy 
Duty Punch extensively 
used in railroad industry. 


ou cant teach 
-an OLD dog 


NEW tricks ! 


BEATTY Horizontal Hy- Any basic improvement in your 
draulic Bulldozer for production technique will usual- 
neay forming, flanging, ly call for custom-built equip- 
ending. 


ment — designed to do a spe- 
cific job in a better, faster, more 
economical way. Our experi- 
ence in many fields qualifies us 
both to help you work out that 
better production technique and 
to design and build heavy metal 
working equipment that will 
make those improved tech- 
niques practical. There is a 
better way to handle most pro- 
duction problems. Our specialty 
is to help you find that better 
way. 


\ 
\ WVAN WO DO WE x 


BEATTY 250-ton 
Type Press for forming, 
bending, flanging, press- 


Gap 


N 


I 


MA 
MFG. COMPANY 
HAMMOND, INDIANA 
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1918, and entered G. M. service in 1936 a 
an apprentice in the research laboratory, at 
Detroit, Mich. After service of a year and 
a half in the Army Air Forces as an engine 
mechanic and a short period in the G. M, 
research laboratory, he joined the Electro- 
Motive Division as a service engineer in 
1939. In 1941 he became an installation en- 
gincer on the G. M. pancake Diesels going 
into SC boats, and in 1942 Mr. Terrell 
entered the United States Navy as a lieu- 
tenant, junior grade, and was sent to Eng- 
land as an advisor on the maintenance of 
American built engines. He returned to the 
Bureau of Ships in Washington, D. C., in 
1943, and until V-J Day was head of the 
Navy's worldwide internal combustion en- 
gine reclamation program. After V-J Day 


R. L. Terrell 


he was in charge of the disposal of surplus 
Navy engines. In November, 1945, he leit 
the Navy with the rank of lieutenant com- 
mander, and returned to the Electro-Motive 
Division. He was sent to Washington, 
D. C., as sales representative, and in Oc- 
tober, 1946, became district sales manager. 

A. O. Myers, the newly appointed district 
sales manager of the Electro-Motive Divi- 
sion at Washington, D C., was born m 


A. O. Myers 


New York City and is a graduate of the 
Ohio State University. He joined the Sag! 
naw Steering Gear Division of G. M. 8 
1928, and came to the Electro-Motive Dr 
vision in 1942. During World War Il he 
served in the Transportation Division ol 
the War Production Board, at Washington. 
D. C., and then in the Washington office o! 
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conditioning equipment 


companion units supply 


water cooling, ligh 


These self-contained units are package equipment. 
Easy to install! Easy to service! Easy to exchange for 
maintenance! A development of Waukesha’s ten years’ 
experience in building similar equipment of which more 
than 2500 units are in service on 35 railways. 


25-KW DIESEL ENGINE GENERATOR — Directly con- 
nected to a six-cylinder, 60 hp. Diesel engine (propane if 
desired) and driven at engine speed through a fluid cou- 
pling, is the 25-KW AC Generator. The generator is tightly 
enclosed, and cooled by a unique self-contained cooling 


system. 


Fluid drive permits the simplest possible method of syn- 
chronizing and load distribution. Any number of gener- 
ators or alternators may be used for multiple unit opera- 
tion in train lining. 


Satisfies 110-Volt electrical needs—The standard AC al- 
ternator supplies 220 Volts, 60 cycle, 3-phase current. For 
illumination and light equipment loads, a 110 Volt con- 
stant voltage type transformer is employed, so that illumi- 
nation voltage is automatically stabilized when the sys- 
tem is heavily loaded. 


Largest Builders of Mobile Engine-Driven 


all services...alr 


ting and emergency 


Air Conditioning 


conditioning, 
heating for passenger cars 


For electrical heating, 80% or 20-KW of the engine 
generator’s output is available in the heating season. 
For an all-electric dining car—for cooking, warming 
compartments, toasters, mechanical refrigeration, and air 
conditioning, the load usually exceeds 25-KW. Here two 
25-KW units operating in parallel is a simple solution of 
the problem. 


AIR CONDITIONING 


ELECTRIC DRIVEN CONDENSING UNIT has a capacity 
of 5-10 tons. A complete package, it includes two large 
air condensers. Like the engine-generator, it has the 
well-known Waukesha ‘‘roll out” mounting. 

The compressor, driven by a 2-speed 15 hp. motor is the 
standard V-type. It provides 10 tons at 900 r.p.m. and 
5 tons at 450 r.p.m. Designed for heavy duty with a ball- 
bearing crankshaft and full floating drive pulley. 


Write for complete 
information 


Waukesha 25-KW Diesel 
Engine-Generator ‘‘rolled 
out” for inspection 


ace. 5 eS ce . 


and Generator Equipment 


Largest 


Sawing 
Capacity 


„MARVEL No. 18—18" x 18° - MARVEL No. 24—24" x 24” 


Designed and developed to bring true accuracy and economy to 
sawing big work up to 24” x 24”. In hundreds of metal working 
plants from coast to coast, these giant saws have proven themselves 
to be the best cut-off equipment for the biggest and toughest steels. 
There are nine other types of MARVEL saws to meet every sawing 
need. Write for our catalog and give us an outline of your work. We 
will recommend the right MARVEL saw for your work. 


ARMSTRONG-BLUM MFG. CO. 


“The Hack Saw People” 
5700 Bloomingdale Ave. Chicago 39, U.S.A. 


Bakes or Dries Wena 


x 


Coils & Armatures | 


peutomatically 


NO Watching ° NO Timing 


Hi-volume horizontal air flow. 
Automatic heat control. 
Positive fresh air intake. 
Controlled volatile exhaust. 
Uniform temperature. 
Economical to operate. 

Easy to load and unload. 


HERE'S AN OVEN that saves 
time on urgent motor repair 
jobs. This DESPATCH S Oven 
reduces baking time 25 to 35%, and bakes auto- 
matically—without watching or timing! 

Average load for this 6’x6’x6’ oven is 72 
armatures and 100 complete coil sets. Daily ca- 
pacity is 216 armatures, 300 complete coils. 

emperature: 300°F. to 450°F. Time: variable 
up to 6 hours—ave. 4 hours at 300°F. Direct gas 
fired convection heat . . . automatic, safe (Factory 
Mutual approved). 


DESPATCH OVEN COMPANY 
Minneapolis Office: 619 S.E. 8th St. 


irs S » anergy GREAT NORTHERN Shops, St. Paul, 
Gadel rincipal Cities bakes two 3-ton 36” diameter armatures 


for diesel-electrics in 12 hours with this 
DESPATCH 


DESPATCH Oven. 
OVEN COMPANY A WRITE TODAY 


for information 


673 (Adv. 76) ` z - . For additional information, use postcard, ‘pages 53-547 +- >e" Rallway Mechanical Fate 


the Electro-Motive Division. He was; 
pointed manager of the demonstration 
tion in 1946. 
W. D. Davis, who has been appointed t 
head the newly created service repair de 
partment of the Electro-Motive Division, 
was born in Topeka, Kan. After complete 
ing his studies at’ Kansas State College, he: 
took special Diesel training at General 
Motors Institute, Flint, Mich. He worked 
on G. M. Diesel engines at the Cleveland 


W. D. Davis 


Diesel Engine Division, at Cleveland, Ohio, 
from 1933 to 1935, when he was trans 
ferred to the service department of thè 
Electro-Motive Division at La Grange 
In December, 1939, he became service office 
engineer; in July, 1942, assistant service 
manager, and in February, 1944, parts 


manager. 
+ 


Oaxıre Propucrs, Inc.—Oakite Prot? 
ucts, Inc. has announced the expansion d 
its railway service division with the a 
pointments of J. Craig Ellis and Frank J: 
Darden to its staff of special railway ser, 
ice representatives in the field. Mr. Ellis 
will work out of the Chicago office and 
Mr. Darden’s headquarters will be in St? 
Louis, Mo. 

+ 

AMERICAN STEEL & Wire Co. — C. È 
Wiley has been appointed assistant mai 
ager of the district sales office of th 
American Steel & Wire Co., a subsidiary. 
the United States Steel Corporation, 
headquarters at Chicago. 


+ 


Union AssesTOos & Russer Co.—Lewif 
J. Silverman has rejoined the Union AY 
bestos & Rubber Co., as vice-president ai 4 
general counsel. 

+ 


TIMKEN RoLLER BEARING COMPANY: 
The Timken Roller Bearing Company ms 
announced the appointment of H. C. Eé 
wards, formerly chief engineer of reseamte 
and development, as director of ti 
and development, to succeed J. F. Lesh 
who has retired after 45 years of service 
with the company. Walter F. Green, W 
merly assistant manager of research ® 
development, has been appointed manage 
of research and development. H. M. Si 
formerly Boston, Mass., branch manage 
the service-sales division, at Detroit, SG 
has been appointed branch manager, to 


RAILWAY TYPE PROPELLER SHAFT 
HYPOID GEAR UNIT 


43 YEARS OF 


Spicer 


SERVICE 


Where runs are too short to justify the 
use of a spacing table, or where irregular 
plates must be handled, this modern 
Thomas Duplicator is ideally adapted. It 
affords rapid, precision duplication of 


-- for punching, 
slotting and 
mofching of 

plates 


One-man Operation; Positive Control; 


Quick, Accurate Positioning 


holes, notches or slots, and will speed 

production in car-shops, bus and truck 

building plants and in numerous other 

fabricating operations in varied industries. 
` Write for Bulletin 312 


EA 23, PA. 


_DUDGEON 
Mee LFCL ENV 


_ TUBE EXPANDERS 


DUDGEON 
TYPE 22 


An efficient quality 
tool recommended for 
all general boiler 
work. Has o large 
range of expansion 
for a variety of tube 
gauges and sizes. It 
draws the tubes out 
of the tube sheet and 
automatically sets 
the tube at the prop- 
er distance. Tubes 
are expanded the full 
length of the tube 
ends. Smooth, rapid 
expansion and feed 
are provided 


- ¢entury-o ; 
was called upon to develop and — 


Available in all sizes ! 


It is particularly significant that dur- 
ing the emergency, DUDGEON — a 
leader in the field — 


supply new types of tube expanders 
in great quantity for every type of 


- domestic and foreign application. 


Through fulfillment of these unprec- 


edented demands, DUDGEON can 
‘now assure prompt delivery of tube - 
expanders to meet the most unusual — 
at prices reflecting — 


sag koveti PEO. 
the benefits of greater pirduaan. 


Complete literature 
on Dudgeon prod- 
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ucts — expanders, 
hydraulic pumps 
and jacks — avoil- 
oble. Write today. 


ceed J. D. Jesseph, resigned. Frank y 
Barry, formerly a field representative 3 
the New York office, has been appoints! 
manager of the Boston branch. 
+ 

BuFFALo Force Company.—James E 
Mossell has been appointed sales manager 
of the machine tool division of the Bufiak 
Forge Company, to succeed the late Earl; 
G. Leonard. 

Mr. Mossell has been associated wit 
Buffalo Forge for 35 years, more than 25 


James E. Mossell 


of which have been in machine tool saks 
He has represented the company in Pew: 
sylvania, Michigan, Canada and New Eng 
land. 

d 


GLosBeE STEEL Tures Company—Frei 
erick K. Krell, formerly sales service s 
pervisor for the Globe Steel Tubes Cor 
pany, ‘has been appointed Chicago district 
sales representative. 


Obituary 


Francis J. WHITE, electrical acne 


the Okonite Company, died on October 
Mr. White was 67 years old. 


Personal Mention 


General 


Victor E. AMSPACHER, foreman of the 
chemical laboratory of the Pennsylvania 
has been appointed chief chemist, in charge 
of the chemical laboratory of the tët 
department at Altoona, Pa., assuming the 
duties of the late T. W. Fisher, assistar 
engineer of tests-chemical. 


J. H. SALTZGABER, whose appointment ê 
superintendent of equipment of the Clev- 
land, Cincinnati, Chicago & St. Louis (P4 
of the New York Central system), wit 
headquarters at Indianapolis, Ind., was 1® 
ported in the October issue, was bom in 
Van Wert county, Ohio, on October % 
1893, and entered the service of the Ner 
York Central in 1910 as a machinist appret- 
tice. On June 1, 1928, he bacame night &* 
ginehouse foreman, at LaFayette, Ind; % 
December 1, 1928, enginehouse and car fort 
man, at Benton Harbor, Mich.; on Auge 
16, 1929; night enginehouse ‘foreman 3 
Kankakee, Ill., and on July 10, 1930, engi% 


Rail Mechanical Engine! 
ei NOVEMBER, 187 


n N 


| 


Motor-operated 
Bench Positioner 
Model IP 
capacity 100 Ibs 


i | 


Better Your 
PROFIT 
Position 
with a better 
WELDING 
Position 


When you position the work for 
downhand welding with a Ransome 
Positioner, you gain these advantages: 
@ Production increases up to 50%. 

@ Labor savings up to one-half. 

@ Better quality work, with smoother, 
stronger welds. 

@ Reduction in welding rod waste 5% 
to 7%. 

@ Reduction in crane service and acci- 
dent hazards. 


No matter what railroad equipment 
you wish to position, Ransome can 
furnish equipment to handle it. Send 
for Bulletin 210B. 


A — ~: è is 
Model 400 Positioner — capacity 20 tons 


Industrial Division 


MACHINERY COMPANY 
Dunellen, N. J. 
Subsidiary of 


WORTHINGTON 


Pump and Machinery 
Corporation 


Ransome Positioners and Turning Rolls . . 
Capacities 100 Lbs. to 75 Tons 


Railway Mechanical Engineer 
NOVEMBER, 1947 


house foreman at Kankakee. Mr. Saltz- 
gaber was appointed general foreman at 
Cincinnati, Ohio, on May 1, 1939, and five 
months later assistant master mechanic, 


J. H. Saltzgaber 


with headquarters at Bellefontaine, Ohio. 
On July 1, 1942, he became master me- 
chanic, at Indianapolis, and on May 1, 1946, 
assistant superintendent of equipment. 


Ernest K. Bross, whose appointment as 
mechanical engineer of the Boston &*Maine, 
the Maine Central and the Portland Ter- 
minal at Boston, Mass., was reported in 
the October issue, was born at Worcester, 
Mass., on April 16, 1896. He attended the 
Worcester public schools and Worcester 
Polytechnic Institute, receiving his B.S. de- 
gree in 1918 and his E.E. degree in 1921. 
During 1918 and 1919 Mr. Bloss was assist- 
ant power and electrical engineer, Reming- 
ton Arms U. M. C. Co., and from June, 
1919, to June, 1920, research assistant, 
Westinghouse Electric & Manufacturing 
Co., then becoming railway engineer in the 


Bloss 


Ernest K. 


general engineering department of the latter 
company. From September, 1925, until the 
following June, Mr. Bloss was a salesman 
for the Chamberlin Metal Weatherstrip 
Company. In November, 1926, he became 
assistant electrical engineer of the B. & M,; 
in September, 1929, he was appointed su- 
pervisor rail motor cars, and in January, 
1944, supervisor Diesel maintenance and 
operations of the B. & M., the Maine Cen- 
tral and the Portland Terminal. 
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alll 


RAILROAD EQUIPMENT 


(NG IMLERS - DESICMERS - MANUFACTURES 
ALL LOUIPMERT FOR WITAL MATING 


Built by specialists in railroad equipment for 33 
years, MAHR forges, torches, furnaces, burners, 
blowers, valves and similar equipment are de- 
pendable, safe, efficient and economical. 


MAHR NO. 19 VACUUM TYPE RIVET HEATER 


Portable, campressed air, oil-fired rivet forge. Heats 300 
to 400 %4" x 3° rivets or 65 Ibs. of small parts per hour. 
Rugged and dependable. 

Completely safe. Vacuum type burners require no 
pressure on fuel tank or fuel line. If forge overturns, valve 
in tank filler cap closes ... prevents oil from flowing out. 

When compressed air (80-100 Ibs.) is connected, oil 
is drawn from tank go burner, mixed with air, atomized 
and sprayed into combustion chamber. Lights easy... 
burns steady ... creates intense heat. 

Stationary unit (Model No. 17) also available. 


MAHR LOCOMOTIVE FIRE LIGHTER 


Provides better fire bed faster, with far less trouble than 
old methods. Extra long nozzle supplies very hot, wet 
flame directed downward, spreading over wide area. Wet 
flame soaks coal with hot oil for quick, hot fire, with 
little or no smoke. ee 

Positively safe. No pressure on tank. Oil drawn from 
tank by vacuum created by compressed air. No danger 
of bursting oil hose or exploding tank. Uses kerosene, 
distillate or low grade fuel oil. Steam coil provided through 
tank to pre-heat oil in cold weather. 


MAHR CAR BOTTOM ANNEALING FURNACES 


These versatile annealing furnaces are adaptable to many 
heat treating processes such as carburizing, drawing or 
tempering, hardening, normalizing, spheroidizing and 
stress relieving. Economical gas or oil burners give ac- 
curate, uniform temperatures. Heat over and under charge 
for faster heat penetration. Rugged construction . . . de- 
pendable service ... low maintenance. Temperature range: 
up to 1800°F. Made in sizes to meet your requirements. 


WRITE for Bulletins on 
MAHR RIVET HEATERS ¢ FORGES « TORCHES 
FURNACES ¢ BURNERS -+ BLOWERS 
VALVES + TIRE HEATERS ¢ FIRE LIGHTERS 


MASI MANUFACTURING CO, 
DIVISION OF DIAMOND IRON WORKS, INC 
1700 2nd St. N., MINNEAPOLIS, MINN. 
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This new Coffing Hoist-Jack is 
the 3-in-1 tool you need to save 
time and money—safely—on 
scores of lifting, pulling or 
stretching jobs in shop or 
factory. Use it as a jack, as a 
hoist or as a load binder. 
Moves machinery, lifts trucks, 
cars or equipment. Workmen 
like its easy operation. 2,000 
pounds capacity; weighs only 
23 pounds complete; Safety 
tested to 100% overload. 


EASIER AND FASTER 


with the NEW COFFING HOIST-JACK 
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The NEW “MIGHTY-MIDGET” 
PULLER 


Coffing scores again 
with this new Puller 
that weighs only 6'4 
lbs. but lifts or pulls a 
500 Ib. load! Easy to 
carry; easy to use— 
two-way handle oper- 
ates asaleverorhigh- 
speed crank. Little 
head-room needed. 


Write for Illustrated Bulletins on these and other 
Coftinmg products—SAFETY-PULL RATCHET 
LEVER HOISTS e QUICK-LIFT ELECTRIC HOISTS 
SPUR GEARED HOISTS *® DIFFERENTIAL 
CHAIN HOISTS ù I-BEAM TROLLEYS 


“ COFFING 


HOIST COMPANY 


Danville, Illinois 


OZ=170 


THE STEAM THAT 
DRIVES THE FAN 
HEATS THE AIR 


The Wing Turbine Driven Re- 
volving Unit Heater is a new type 
of unit heater combining the ad- 
vantage of turbine drive for the 
fan with the use of the turbine 
exhaust to furnish the steam for 
the heating section. The steam 
condensed in heating the air has 
thus already been used to oper 
ate the fan turbine. 


WING TURBINE REVOLVING HEATER 


eliminates the need for electric motor pressure on the turbine, hence no leaks 
and electric power. There is no back and no need for power-absorbing 


REVOLVING 
UNIT HEATERS Newark, N. J. 


Write for complete details 
L.J. Wing Mfy.Co. 


52 Seventh Ave. New York 11 


Factories 
Montreal, Canada 


For additional information, use postcard, pages 53-54 N 


Car Department 


W. C. Meyer, superintendent car depar- 
ment of the Illinois Central at Centrals 
Ill., is on leave of absence due to illness, 


W. B. HENLEy, general car foreman 2 
Mattoon, Ill., has been appointed assistar 
superintendent of the car shop at Centralia 


EARL A. HEDGEPATH, foreman car re 
pairs of the Southern at Columbia, S. C, 
has been appointed general foreman cr 
repairs at Richmond, Va. 


H. H. Youns, superintendent car depan- 
ment of the Illinois Central at Chicago, has, 
upon his own request, returned to Centralia, 
Ill., as superintendent of the car shop there. 


J. A. WEtscu, shop superintendent of the 
Illinois Central, at Paducah, Ky., has be 
appointed superintendent car departme, 
with headquarters at Chicago. 


Electrical 


G. Donovan Henry has been appointe/ 
foreman electricians of the Southen # 
Chattanooga, Tenn. 


Master Mechanics and 
Road Foremen 


R. E. WHITTAKER, assistant master me- 
chanic of the Illinois Central at Markham 
yard, near Chicago, has been appointed ma- 
ter mechanic with headquarters at Pi- 
ducah, Ky. 


W. C. FLecx, assistant master mechant 
of the Pennsylvania, at Fort Wayne, In‘. 
has been appointed master mechanic # 
Chicago. 


J. Homer STAtiines, general forma 
of the Southern at Alexandria, Va, ks 
been appointed master mechanic, with hea | 
quarters at Charleston, S. C. | 


F. D. Dunton, master mechanic of th 
Erie at Secaucus, N. J., has been trs 
ferred to Port Jervis, N. Y. with jun: 
diction over the Wyoming and Jeffers 
divisions, and that portion of the Nev 
York and Delaware divisions to bt * 
signed. The position of master mecha 
at Secaucus has been abolished, and t 
position of master mechanic at Jersey (it: 
N. J., has been extended to include $e 
caucus and freight power on the sit 
lines. The position of master mechan 
at Avoca, Pa., has been abolished. 


Francis L. Horrman, who has been > 
pointed master mechanic of the New Yor 
Central at Buffalo, N. Y., as noted in t* 
August issue, was born on August 6, 1%* 
at Hornell, N. Y. He attended high sci 
at Jersey Shore, Pa., and is a graduate” 
Pratt Institute (June 23, 1930). Het 
came a machinist apprentice in the 
of the New York Central at Avis, Pa, * 
September 1, 1926. Mr. Hoffman took: 
leave of absence beginning in Septemb. 
1928, to attend Pratt Institute, and ™ 
turned to Avis shop as a special appret“ 
on July 1, 1930. On June 1, 1933, be * 
came terminal foreman at Newberry Jo 
tion, Pa.; in September, 1938, assist?" 
terminal foreman at Avis enginehouse; © 
April 1, 1943, terminal foreman at Com™ 


Enger 

Rallway Meehan oR IN | 
| 

| 


TWO 


November, 1947 


ETL ELECTRODES 
that Can Do 


0 OF YOUR 


oWELDING 


Here’s a sure way to important savings: two P&H Welding 
Electrodes of such wide usefulness, they can do all your mild 
steel welding. 


These are two P&H Electrodes especially suited for railroad 
welding — “PF” and “AP”. They can mean an end to the stock- 
ing of dozens of types — and the ensuing high costs, waste and 
elaborate procedures. “PF” and “AP” are excellent for main- 
tenance and repair work . ... for car and other fabrication. They 
provide faster, surer welding of both — for 
substantial savings in each. 


Many progressive roads are using these 
two P&H Electrodes for as much as 90% 
of their mild steel welding. You, too, can 
have this unusual welding service. Why not 
talk to a P&H Railroad Sales Representative 
about “PF” and “AP”? Call or write today. 
For that other 10% welding — there is a P&H 


Electrode — AC or DC — for welding all mild, 


alloy and stainless steels, and cast iron. Also P&H Model WA-200 Arc 
types for building up and hard surfacing. Woldicg tives baa 


5 amperes. Other AC 


28: 
RAILROAD SALES cretonereauiemani. Alva 
p é H DIVISION ‘or ri arpaa 


4607 West National Avenue 
Milwaukee 14, Wisconsin 


For additional information, use postcard, pages 53-54 $ 81 


A ROOF 
DOESN'T 
PREVENT | 
RUST j 
Idle ferrous metal equipment 
in storehouse stocks earns no 
income...may even cause 
revenue-slashing expense, if it 
is exposed to the costly attack 


of rust. That is why maintenance 


engineers for many railroads 


protect storehouse stocks. 


EASY TO APPLY... 
LONG-LASTING 
Any exposed ferrous metal surface 
can be treated with the varnish- 
thin protective layer of NO-RUST 
in jig-time . . . at substantial sav- 


ing in maintenance costs. More- 
over, one application will last 
indefinitely. 

NO-RUST is the safe, modern 
way to keep storehouse stocks 
ready for the road at all times.Cut 
upkeep costs on idle equipment. 
Specify NO-RUST for your shop. 

We specialize in railroad protective 
finishes; GRAPAK front end paint. . . oil 


stain and car sealer . . . VERNIX floor 
hardener . . . freight car primer and finish. 


tost- PAINT 


AND OIL CORPORATION 


MINNEAPOLIS 13, MINNESOTA 
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always specify NO-RUST to ' 


F. L. Hoffman 


enginehouse, Corning, N. Y.; on January 
15, 1946, assistant master mechanic at Buf- 
falo, and on July 1, 1947 
at Buffalo 


master mechanic 


Shop and Enginehouse 


VırcıL W. TREXLER has been appointed 
general foreman of the Southern at Mon 
roe, Va. 

CarLis_tE H. Partitow, general foreman 


enginehouse of the Southern at Alexandria 
Va., has been appointed general foreman 


at Greensboro (Pomona), N. ( 


Cuartes O. Arant has been appointe! 
day enginehouse foreman of the Souther 
at Meridian, Miss. 


Bernarp W. Henopricks has been ¿p 
pointed foreman, foundry, of the Souther 
at Richmond, Va. 


C. F. ScHwartz, master mechanic of the 
Erie at Avoca, Pa., has been appointed 
shop superintendent at Hornell, N. Y. 


L. A. Dixon, enginehouse foreman ci 
the Pennsylvania at Williamsport, Pa., has 
been appointed assistant master mechan 
with headquarters,at Fort Wayne, Ind. 


C. T. Eaker, master mechanic of tx 
Illinois Central at Paducah, III, has ben 
appointed shop superintendent, with head- 
quarters at Paducah. 


B. P. TAYLOR, chief inspector of the New 
York, New Haven & Hartford at Van Nes 
N. Y., has been appointed general forem 
at Van Nest 


| 


| 


| 


\. E. Mayo, general foreman oi 
New York, New Haven & Hartia 
Van Nest, N. Y., has been appomuii 


assistant superintendent of shops at Vai 
Nest. 


E. J. KeLLey, assistant superintendent di 
shops of the New York, New Hava Ù 
Hartford at Van Nest, N. Y. has bem 
appointed superintendent of shops at Vat 
Nest. 


If you have a SPECIAL PROBLEM 


in any of these operations, where 
precision work is demanded and 
where greater production at man- 
hour savings is paramount— 


* BORING—rough, semi-finish 
and finish * MILLING (special 
types)* STRAIGHT LINE 
DRILLING * UNIVERSAL AD- 
JUSTABLE SPINDLE DRILL- 
ING * HONING * TAPPING * 
REAMING * COUNTERBOR- 
ING * VERTICAL AND WAY- 
TYPE EQUIPMENT... 


then a Moline Multiple Spindle 
Specially Designed machine tool 
is your answer. Moline tools are 
ruggedly built and engineered to 
fit your PARTICULAR require 
ments, they’re made to last for 
years, they’re easy to change over 
to other jobs, they do better work 
at less cost and stand up to it 
longer. 


For YOUR special problem, go 
“HOLE-HOG,” write us for any 
information you may need. 


MOLINE TOOL COMPANY 


100 20th Street 


For additional information, use postcard, pages 53-54 
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F ailway as 
Mechanical Engineer 


TRANSPORTA TION LIBRARY 


One man 


..- does the work of 


oh ae 


A 


DROP END BALANCER 
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HOPES ALL OF YOU WILL HAVE A 
FULL AND JOYOUS HOLIDAY SEASON 


We're saving our big celebration for the 


100,000th Unit-equipped car 


— 


IT CAN HAPPEN ANY DAY NOW! | 
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... and rugged construction 
to use all 
of the 50hp 4 


These three big features, and many more... 
including single lever selection of speed 
and feeds, by power at the front and rec 
operating position; wide speed and fees 
ranges for both high speed steel and sintered 
carbide cutters... are incorporated in CINCIN- 
NATI Dual Power Dial Type Milling Machine 

That's why they can take over such a bi A 
proportion of work in many shops. 
No. M-1569, containing complete informa: 


| CINCIS#NATI | 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U. 5. A. 
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CINCINNATI DUAL POWER DIAL TYPE MILLING MACHINE 
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Pullman-Standard Develops 


General-Service Box Car 


The Pullman-Standard Car Manufacturing Company 
has recently developed a 50-ton, 40-ft. 6-in. general- 
purpose box-car design, known as the P-S-1 which is 
built primarily of welded, copper-bearing, open-hearth 
steel and has a nominal light weight of 45,500 Ib. About 
14,000 of these cars have been ordered to date by 13 
railroads and 1,500 completed at the company’s Michigan 
City, Ind., plant. 

The P-S-1 box car design incorporates to an unusual 
degree component parts, engineered and manufactured 
by the car builder with the objective of controlling pro- 
duction and assuring rapid delivery of cars at reduced 
unit cost. The unit-design cars are also expected to 
prove exceptionally sturdy and durable in service with 
attendant savings in maintenance cost and reduced out- 
of-service time for repairs. 


Pullman Features and Innovations 


Major Pullman-developed features and innovations in 
the P-S-1 car include the underframe with welded draft 
sill, built-up welded bolsters and continuous floor 
stringers, all arc welded ; automatic arc-welded sides with 
sheets placed on the outside of Z-bar side posts, side 
plates and side sills and continuously welded in place; 


Unusual number of components 
produced by builder to control 
deliveries and keep down cost— 
14,000 on order for 13 roads 


two-part riveted ends, with 4-in. deep corrugations 
spaced 12 in. on centers; either arc-welded or riveted 
roof with carlines standing up on the outside of the car; 
arc and spot-welded side doors with overlapping corru- 
gations for strength and rigidity; and numerous other 
smaller items, as shown in the latter part of this article. 

Parts of the P-S-1 car, purchased as specialties from 
other manufacturers and suppliers include: air brakes, 
hand brakes, running boards, draft gears, couplers, truck 
frames, bolsters, brake beams and other parts, as de- 
scribed in the last two paragraphs. 

All materials used in the car, as well as design features, 
conform to A. A. R. specifications and strength require- 
ments. All mild open-hearth steel shapes, plates, bars 
and sheets, 14 in. and less in thickness are copper bearing. 
The side sill and end-sill angles also are made of copper- 


- - 


Pullman-Standard’s P-S-1 box car 
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bearing steel. Lumber for the framing, decking and lin- 
ing is southern yellow pine, Douglas fir, or western 
hemlock. 

The center sills are A. A. R. Z-26 36.2-Ib. sections with 
the top flanges hand arc welded together the full length 
of the car. The draft sill construction is the latest Pull- 
man built-up design including draft lugs, bolster center 
fillers, strikers and coupler carriers. The coupler carrier 
wear plate is drop forged, A. A. R. standard. 

Built-Up Body Bolsters and Other Parts 


Body bolsters are built up and arc welded, forming an 
integral construction with the center sill. The top and 
bottom cover plates are 21 in. by %4¢ in. and webs are 
\% in. thick. The top cover plate extends continuously 
from side to side of the car. The bottom cover plate 
extends from the side sill to the toe of the bottom flange 
of the center sill. A separate bottom plate extends 
under the center sill and ties the two bottom cover plates 
together. Side-bearing braces are formed *¢-in. in- 
verted U-shape pressings welded between the bolster 
webs. The bolsters are connected with rivets to a side- 


sill connection member which is a 6-in. 15.3-lb. ship 
channel. 
Two crossbearers per car are located near the door 
sts, built up and arc welded with 4-in. webs and 8-in. 
by 54 g-in. top and bottom cover plates. The top of the 
crossbearer is contoured so that the floor stringers are 
supported on the top cover plate which permits the 


Arc-welding operations on one of the underframes 
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stringers to run continuously between the body bolsters, 

Four crossties per car, located between crossbearers 
and bolsters, are made of %4g-in. pressed plate flanged 
all around and riveted to the center and side sills, Four 
center-sill separators are 34 -in. pressings, located at the 
-rossties and two are 14-in. weldments, at the cross- 
bearers. 

The floor stringers are 3-in. 6.7-lb. Z-bars, two on 
each side of the center sill. The stringers are continuous 
in one length between body bolsters, passing over the top 


Section of carline welded to 14 gauge roof sheet 


of the crossties and crossbearers. The stringers con- 
tinue from the bolster to the end sill, two on each side 
of the center sill. Stringers are connected by welding to 
the underframe cross members and by riveting to the 
end sill angles. 

Body center plates are drop forged A. A. R. design, 
secured with 7-in. rivets. Body side bearings are 
rolled or drop forged, tapered section to fit the slope of 
the bolster and made of 0.40 to 0.55 per cent carbon 
steel. The side bearing clearance is adjusted within the 
limits of % in. to 14 in., or a total of 14 in. to 14 in. at 
each end of the car. 

Draft keys are 0.40 to 0.55 per cent carbon steel, of 6-in. 
by 1%4-in. round edge section, quenched and tempered. 


General Dimensions of P-S-1 50-Ton Box Car 


Length invide,, Te-a aanne ters. teen Wes ate L e T AAA 40- 6 
nath: over: strikers, feins iii. sans vs ae bae hint Anidos a 41-10 
gth between truck centers, ft.-in. avaiatesiahaata SON 
Width inside, tilings, oo disaiscike, node nedee deed 9-2 
Height inside, ft.-in. ..............0.00000000, 10- 6 
Height, rail to floor, ftin. |... LLL 3-7% 
Side door opening, width, ft-in, ....... a LLN 6-6 
Estimated light weight, Dr.ir deraa O o a aea 45,500 


* With chilled tread wheels, pine floor, pine framing and fir lining. 


Draft-key retainers are A. A. R. T-head, secured with 
commercial spring cotters. 

Brake equipment is the standard AB-1012 freight-car 
schedule, including the latest release control retaining 
valve and air-brake hose with FP-5 couplings. Braking 
power is 18.7 per cent of the gross rail load based of 
50-Ib. cylinder pressure. All brake pipe is extra-heavy 
black steel except the train-line end nipples which arè 
10 in. long, of standard-weight black steel pipe. All pipe 
ES are extra heavy and couplings are wrought iron 
or steel. 


General Car Body Construction 


Car sides are the Pullman automatic arc-welded type 
in which the side sheets are butt welded together at 
to the outer flange of the Z-bar side posts. The sheets 
are placed on the outside of the side plate and side sill 
and are continuously arc welded in place. The side 
sheets, 0.10 in. thick, are riveted to the door and comer 
posts. Side plates are A. A. A. 9.9-lb. W-section S-28l. 
Side sills are 6-in. by 3%-in. by 54 ę-in. rolled angles 
extending from end to end of the car. The side sill 
Ineer 
runny sees 


After the assembled roof has 
been put in place, the car is 
moved under the roof hold- 
down jig and the roof sheets 
welded to the side plates 


A section through side sheets welded to an intermediate side post 


under the doorway is reinforced with a 54 ¢-in. pressed 
angle, arc welded to its bottom. 

Intermediate side posts are 3-in. 5.1-Ib. rolled Z-bars, 
section Z-27, sixteen per car. Corner posts are %3% ę-in. 
pressings of Pullman design with the diagonal corner 
member arc welded to the inside of the steel end. Door 

sts are 4-in. by 3-in. by %4-in. angle sections pressed 
into channel shape. 

Door-post gussets of %4-in. plate connect the door posts 
to the side plate and side sill. Side-door threshold plates, 
346 in. thick, rest on the wood floor, are bolted to the 
side sill and flanged at the front edge. 

The car ends are made in two sections riveted at the 
center seam, to the end sill, and to the roof. All corru- 
gations except the top one are 4 in. deep, spaced on 12-in. 
centers. The bottom sections is % in. thick and has five 
corrugations. The top section is %@ in. thick and has 
four 4-in. corrugations and one 2-in. corrugation. End 
sills are 6-in. by 334-in. by %e-in. rolled angles extending 
from side to side of the car and applied with the 6-in. leg 
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horizontal. The horizontal members of the side- and end- 
sill angles are adequately joined together with 1%4-in. 
gussets. Top corner caps of %4-in. plate, formed to rein- 


4 


Sections through vertical flanges of the side plate (left) and side sill 
(right) showing side-sheet welds 
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force the top corner of the car, are riveted and welded to 
exclude weather. The car has no push-pole pockets. 


Optional Welded or Riveted Roof Design 


Car roof sheets are steel sheets of No. 14 gauge joined 
together on the car-lines and secured in place by arc 
welding in the welded roof design. The sheets are applied 
on top of the flange of the W-section side plate and con- 
nected by arc welding. At each end of the car they are 
flanged down and are riveted to the face of the steel end. 

Carlines are 234-in. by %4-in. bulb-sections extending 
across the car. Each carline extends down and is welded 
to the upper vertical leg of the side plate. Carlines are 
spaced to accommodate standard lengths of running 
boards. Running-board saddles are %-in. steel, flanged 
and arc welded to the top of the bulb section of the 
carline. 

In the case of the alternate riveted-roof design, the 
No. 14 gauge galvanized roof sheets are flanged and 
joined together by riveting within a hair-pin type of seam 
cap. The sheets are flanged down and riveted to the 
upstanding vertical leg of the side plate Z-bar and to the 
face of the steel end. A 

The seam caps, pressed from 14-in. steel, extend across 
the car on the outside on top of the roof and are also 
flanged down and riveted to the vertical leg of the side 
plate. Seam caps are spaced on 41-in. centers so as to 
accommodate commercial standard lengths of running 
boards. The running-board saddles are pressed from %- 
in. commercial galvanized sheets. 


Features of the Truck Design 


The 50-ton trucks have a wheel base of 5 ft. 6 in. and 
side-bearing center spacing of 4 ft. 2 in. They are of the 
spring-plankless type with the truck brake arranged for 
the brake-lever connection to pass through the truck 
bolster. The journal boxes have integral A. A. R. waste- 
retainer ribs. 

Axles are A. A. R. standard 5'4-in. by 10-in., Grade 
A, mounted in 33-in. chilled car wheels. Brake-beam 
hangers are standard loop-type forgings and truck brake- 
lever connections are one-piece forged design. Brake- 
beam safety guards are double 3-in. by 21%4-in. by %4-in. 
rolled angles riveted and welded to brackets at the bottom 
of the truck bolsters. Brake beam leveling links of 
spring steel are provided. 


P-S-1 Car Parts Made or Supplied by Pullman 


The following P-S-1 car body parts are made or sup- 
plied by Pullman-Standard: Roof, ends, side doors and 
fixtures, uncoupling device, side plate, strikers, draft lugs 
and center filler, floor clips, body center plate, ladders and 
grab irons, draft-gear carrier, body brake pins, cardboard 
brackets and bindings, body brake-rod jaws, body brake 
levers, angle cock holders, retaining-valve anchor, defect- 
card holder, A. A. R., pipe clamps, branch-pipe T-anchor, 
and draft-key retainer. 

Truck parts made or supplied by Pullman-Standard 
consist of journal-bearing wedges, brake pins, axles, 
33-in. chilled-tread wheels, brake-lever connections, 
brake-beam hangers, brake levers, brake-shoe keys, 
brake-beam safety-guard angles, brake-beam leveling 
links. 


P-S-1 Car Parts Purchased As Specialties 


Parts of the P-S-1 box car which are purchased as 
specialties include: AB 1012 air brakes, running boards 
and brake steps, vertical-wheel hand brakes. draft gears, 
couplers and coupler yokes. 

Truck specialties include: Brake beams, brake-beam- 
hanger wear plates, leather fiber dust guards, dust-guard 
plugs, journal bearings, journal-box lids, side bearings, 
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Pullman floor clip installation (inverted) 


springs and spring plates, truck sideframes, bolsters, 
brake shoes, waste and oil. 


How the Cars Are Painted 


Particular attention is paid to the painting of P-S- 
box cars. All metal parts are cleaned with gasoline and 
wire brushed. Laps and joints are protected by a coat 
of joint paste at riveted joints on sides and ends and car 
cement on other riveted joints. One coat of car cement 
is applied to the underframe. 

Exposed interior steel surfaces above the side and end 
linings, including the underside of the roof, are given 
one priming coat of zinc chromate or red oxide of iron 
primer or equivalent, followed by a finished coat of metal- 
lic brown paint. The outside roof is protected by a 
similar primer followed by one coat of car cement. 
Outer surfaces of the car sides are protected by one 
primer coat and two coats of metallic freight-car paint 
One coat of car cement is applied to the car ends. Side 
doors are protected by one primer coat and two coats 
of metallic-freight-car paint. Before installing any woot- 
work, the sides and ends inside are given one coat of car 
cement. Truck frames and bolsters receive one coat of 
standard red mineral primer at the foundry followed by 
one coat of ready mixed black paint after assembly. 
primers and paints for the finish coats are of the fast 
drying, two-coats-a-day type. 


EQUIPMENT on Orper.—Railroads and private car lines had 
126,213 new freight cars on order on November 1, as com 
with 116,546 on October 1, according to the Association of Amer- 
ican Railroads. Of the former total, Class I roads and railroad 
owned private-controlled refrigerator cempanies had 109,467 new 
freight cars on order, including 43,934 hopper cars, of which 3483 
were covered hoppers; 10,789 gondolas, 884 flat, 6,538 refriget 
ator, 750 stock, 333 miscellaneous freight cars and 46,239 box 
cars, including 43,397 plain and ventilated and 2,842 automobile 
box cars. The Class I roads also had 967 Icomotives on order o 
November 1, compared with 573 on the same day in 1946. ‘This 
year’s total included 45 steam, four electric and 918 Diesel- 
electric locomotives. 
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“A valuable piece of equipment that is in itself a fire hazard” 


Eliminating 


Diesel Fire Losses’ 


Ix 1945, the average loss per fire for Diesel locomo- 
tives was $2,133 compared with $339 for steam loco- 
motives. 

It should not be difficult to understand that an in- 
ternal-combustion engine, powered by and running in 
oil, will be oil soaked, and if not properly cleaned, will 
gradually coat itself with dust deposits which rapidly 
build up into a greasy coat of dirt. It is this oily film 
that creates the hazard in the Diesel locomotive. Un- 
like the steam locomotive, the Diesel is an exposure to 
itself. 

Diesel fuel oil will seep through some of the tightest 
joints, keep the floors inside the engine room oil soaked, 
and spread oil over the underframe and the trucks where 
it is exposed to sparks from brake shoes at each stop- 
ping of the train. The theory has been advanced that 
fuel oil will ignite only when subjected to the conditions 
prevailing inside the Diesel engine cylinders on the 
compression stroke, but actual fire losses indicate that 
oil deposits are readily ignited by molten particles of 
brake shoes. 

Our main consideration being the reduction of fire 
losses, we should aim at their elimination. About the 
best way to eliminate fire losses is to prevent fires. The 
keystone of fire prevention is good housekeeping, and 
it is in this field that good housekeeping will really pay 
for itself. 


Make Cleaning Easier 


But good housekeeping is impracticable when con- 
struction methods defeat this important detail. Exposed 
pockets in the underframe and superstructure in which 
oil soaked diret accumulates and which form ready re- 
ceptacles for waste paper and other rubbish make house- 
keeping difficult and expensive. The removal of doors 
from enclosures under cabs open up a hiding place for 
wind blown paper cups, wiping rags and incandescent- 
light wrappers. The location of fuel and lubricating- 


* Abstract of address made at the meeting of the Railroad Section, 
National Fire Protection Association at Chicago on May 26 and at the 
meeting of the Fire Protection and Insurance Section Association of 
American Railroads, at Chicago on October 23 and 2 This address was 
included in the June, 1947, issue of the News Dace published by the 
F. P. & I. Section, A. A. R. 

t Supervisor of fire prevention, Seaboard Air Line. 
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By R. J. Snowdon; 


Preventive and protective 
measures for Diesel loco- 
motives presented at meet- 
ings of the National Fire 
Protection Association and 
F. P. & I. section of A.A.R. 


oil pipe lines and electric-circuit conduits in corners 
and on the floor make thorough cleaning impossible. 
The failure to provide racks for spare knuckles, re- 
railers, chain, spare steam connectors, air and signal 
hose, fuses, torpedoes, and lanterns in the nose of the 
locomotive causes employees to dump this equipment on 
the floor, among which combustible rubbish accumulates 
to create a fire hazard. 

To make thorough cleaning possible, the manufac- 
turers of Diesel locomotives should consider closing the 
superstructure and underframe pockets with light metal 
sheets so that dirt and oil can be easily and quickly re- 
moved. If enclosing the space under cabs impairs the 
operation of traction-motor blowers, then screen doors 
should be used to keep rubbish out. A more suitable 
location should be found for piping so that it can be 
readily and properly cleaned, and some sort of prac- 
tical arrangement should be devised for the storage of 
spare parts kept in the nose so that the floor will be 
clear and cleanable. Below the underframe a suitable 
guard should be provided around the fuel tank to pro- 
tect it from being punctured by flying objects. 

These are a few of the improvements that could be 
made in the design of the locomotive by the builders, so 
that their product would be easier to clean and more 
rapidly prepared for further service. 

Much publicity has been given to the high mileage 
these locomotives can run in continuous service as com- 
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pared with the interrupted service performed by steam 
locomotives, which are shopped for long periods after 
running their assigned mileage. High mileage is made 
possible principally by the short layover periods at ter- 
minals and the long runs made. The short layover 
periods tend to curtail the running maintenance and 
cleaning given these locomotives, and the long runs in- 
crease the wear and need for more thorough cleaning. 


Maintenance Hazards 


In the maintenance of Diesel locomotives every pre- 
caution should be taken to prevent fire. Smoking should 
be prohibited in or around the locomotive. Portable 
electric lights should be equipped with vapor-proof 
globes and if welding or cutting is necessary, a carbon- 
dioxide, carbon-tetrachloride, or dry-powder fire ex- 
tinguisher should be kept handy, ready for use. Water, 
in fog form, is satisfactory, if available. 

The use of flammable liquids as solvents should be 
prohibited. Recently, a fire, happily a small one, re- 
sulted from the use of gasoline under a locomotive to 
expedite the work. 

In overhauling the Diesels, only the safest equipment 
should be contemplated, and each employee should be 
taught the proper use of tools, lights, welding equip- 
ment, and fire protection. Safety and fire prevention 
should be made the habitual rule, and to accomplish this 


it is desirable that mechanics and supervision should - 


be permanently assigned to Diesel repair work so they 
may be vigilant in the knowledge that they are working 
in hazardous surroundings. 


Shop Design and Equipment 


Diesel repair shops should be equipped with ample,- 


well-maintained fire fighting equipment. Here, where 
water is available, water in fog form is an excellent 
medium of fire extinguishment, particularly because of 
the unlimited supply and the fact that most everyone is 
familiar with it. Where generators, motors and other 
electrical equipment are being repaired, carbon-dioxide, 
carbon-tetrachloride and dry-powder extinguishers are 
preferred, and several such extinguishers should be kept 
ready for use. 

Dip tanks, impregnating vats, and bake ovens should 
be installed in separate fire resistive buildings and should 
be protected with fixed automatic fire equipment. If 
housed in one building, the several maintenance depart- 
ments should be separated by fire walls, since each pre- 
sents a hazard of its own. Fuel-oil fumes from the 
engine repair shop, varnish fumes from the electrical 
repair shop, and sparks from machine tools and acetylene 
or electric welding outfits in the body repair shop do 
not mix well together except when the admixture is in 
the correct proportions. Then they mix too well. Paint- 
ing should be done in a separate building with adequate 
ventilation and preferably sprinklered. Portable fire ex- 
tinguishers suitable for Class B fires should be available. 

In the design of Diesel shops, the use of turn or trans- 
fer tables should be avoided and movable locomotives 
should be kept on not more than two continuous tracks, 
ready to couple, so that they may be removed from the 
shop building in case of fire. Each locomotive so re- 
moved, represents a saving of from $200,000 to $250,- 
000. not to mention the consequential loss of use should 
the locomotive be damaged by fire. 

Diesel locomotives should not be repaired or serviced 
in roundhouses. This type of structure was not de- 
signed for Diesel repairs. These locomotives are too 
valuable, intrinsically and potentially, to expose to ad- 
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joining live-steam locomotives. ‘The servicing and iuel- 
ing ot Diesel-electric locomotives are entirely new dt- 
partures from the old way in railroad life. It is so d:- 
ferent from servicing a steam locomotive that the two 
operations should be kept separate as to location an. 
personnel. 


Fueling Stations and Procedures 


Careful study should be given the fuel-oil instaiia- 
tion, from the unloading device to the fueling stand. 
Much fuel can be saved and many fire hazards can be 
avoided by welding the pipe lines and using as few 
threaded joints as possible, by keeping the fuel lines 
above ground where they can be observed, by unloadia; 
tank cars through the dome and by moving the oil t; 
positive-displacement pumps. 

A typical fueling station would have the dome un- 
loading device situated near the pump house and mair 
storage tank with the pump connected so that it coviċ 
be used to pump oil from the tank car into storage or 
from the storage tank to the fueling station, the latter 
operation being governed by remote control located nea: 
the fueling point. The difficulty presently encountered 
in fueling Diesel locomotives due to the oil-level gauge 
filling up while the oil is flowing into tank makes it 
necessary to cut off the flow of oil intermittently te ob- 
serve the oil level. It generally results in the tank ‘eng 
overflowed in order to make sure it is full. The msr- 
facturers either of the locomotive or the fuel-hose niig 
valve might be induced to incorporate in their design an 
air-escape whistle similar to that used by our ame: 
forces on their blitz cans and by some manufacturers œ 
gasoline dispensing valves and automobiles. 

Oil spilled on ground should be covered with dirt unti 
the oil is soaked up. Serious fires have resulted from 
the careless handling of cigarettes. matches, and ose 
lights near where fuel oil has been spilled. 

For the purpose of properly protecting fueling s- 
tions, each overhead unloading device, pump house, ar! 
fueling device should be equipped with one fire ex 
tinguisher suitable for combatting Type B fires. Such 
extinguishers should preferably be interchangeable with 
those used on Diesel locomotives, so that the locomotive 
can replenish its supply of fire equipment if it has been 
necessary to use it before arriving at the fueling statir:. 
The storage of replacement tanks for Diesel locomotive 
flooding systems at fueling stations should also be ccr- 
sidered because it is important constantly to keep îr 
equipment on these locomotives in operation conditi- 


Fire Detection Systems 


The detection of fires on Diesel locomotives is as i- 
portant as the detection of low lubricating oil or he: 
hearings. Several devices are manufactured which de- 
tect either excessive heat, the rate-of-rise of tempera: 
or the presence of smoke. 

The excess heat detection through thermostats strate- 
gically placed in the engine room would soon sound tte 
alarm and give the crew an opportunity to fight the fire 
in its incipiency—an important advantage. Such a svs- 
tem might not be effective under the locomotive due t 
varying weather conditions and wind created by tte 
movement of the train. To detect fires underneath the 
locomotive, such as burning or smoldering oil residue or 
overheated traction motors, a smoke detecting device 
has been made that collects smoke present under the 
locomotive and by the means of photo-electric cells gives 
an alarm, enabling the crew to bring the train to a sto 
and engage the fire while it is yet small. Such a device 
has been tested on at least one locomotive. Unfortv- 
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nately, it was equipped with a disconnecting switch and 
the human element stepped in. So many alarms were 
received from passing burning crossties that the device 
was cut out, although it could be easily reset by merely 
pressing a button. Also, the sensitivity of this device 
could be adjusted by removing the front of the cabinet. 
Everybody tried to adjust it with heavy screw drivers 
until it finally got out of adjustment to the extent that 
it had to be cut out entirely. 

The fact that everybody tampered with it trying to 
reduce the number of alarms is testimony that it worked 
well. A replaceable welded unit, factory set and un- 
adjustable, with no disconnecting means and with reset 
button installed on the dashboard in front of engineman’s 
seat is suggested as a definite means of detecting the 
presence of smoke under locomotive, an important warn- 
ing, particularly for those roads that traverse country 
inaccessible by road. 


Fire-Fighting Equipment 


The first-aid fire equipment installed on Diesel loco- 
motives varies considerably. Some roads use carbon- 
tetrachloride, others carbon-dioxide, while some use -dry 
powder extinguishers. The use of water in fog form 
has been considered. Each of these extinguishing means 
is an effective fire fighter. Carbon-tetrachloride.is some- 
what at a disadvantage, only because in such confined 
spaces and prevailing temperatures it creates a pungent 
vapor which affects the user of the equipment to the ex- 
tent that he can not continue his work. 

Opinion as to the amount of fire protection to be in- 
stalled also varies. Some roads use only one one-gallon 
carbon-tetrachloride or 15-lb. carbon-dioxide fire ex- 
tinguisher per locomotive. Others use four of each. 
Some have fixed piped installations with deflector horns 
distributed over the engine room and a supply of 250 Ib. 
of carbon-dioxide, which can be remotely released, to 
entirely flood the engine room. 

The portable extinguisher is important, particularly 
in fighting small fires, and two such extinguishers should 
be installed on all locomotives. This may suffice the road 
operating through densely populated areas where pub- 
lic fire protection is available within a reasonable dis- 
tance. But for roads operating where towns are scarce, 
a large supply of fire extinguishing medium is advisable. 

For fires originating under the locomotive, experi- 
ence has shown that carbon-tetrachloride or carbon- 
dioxide, except in bulk low-pressure form, or even dry- 
powder extinguishers, are unable to combat fire should 
the locomotive he standing in the wind, due to the dis- 
sipation of the Oxygen blanketing gases. The effective- 
ness of these fire extinguishing media is limited by the 
amount of chemicals available. Were it possible to carry 
enough of each or either kind on a locomotive, any size 
fire could be controlled. even under the worst circum- 
stances. To combat this type of fire, foam is needed. 
This type of equipment is recommended, embodying a 
water-storage tank, carbon-dioxide propulsion tank, pro- 
portioning tank, remote controls, and two 100-ft. lengths 
of 114-in. hose, one on each side of the locomotive, with 
a foam-play pipe on each hose. Tf a 120-gal. water tank 
is provided, approximately 2000 gallons of foam can 
be generated—enough to cover both trucks of a Diesel 
locomotive with a good smothering coat. Chemical foam 
is very effective, but mechanically created foam is pre- 
ferred; it gradually dissipates, leaving little residue. 

Another extinguishing system to be considered for 
underframe and truck protection is water in fog form. 
Such an installation would require a water supply tank, 
pump, piping and nozzles strategically located over ex- 
posed parts or one or more hoses with fog nozzles. 
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In either case, if water is to be used in fighting fire, 
a supply separate from that carried to feed the steam 
generators and sanitary system should be used. The 
fire-equipment water tank should be kept full always. 
The steam generator supply tank may be nearly empty 
at times and can not be depended on for fire fighting. 

Periodically checking the fire equipment on Diesel 
locomotives is important. 


Yard Protection 


The application of fire protection apparatus to Diesel 
switching locomotives is, by reason of the confined space, 
limited to first-aid equipment, such as portable carbon- 
tetrachloride or carbon-dioxide extinguishers, and the 
possible installation of a flooding system of these same 
media for under-the-hood fires. One type available lends 
itself to the installation of a foam system such as pro- 
posed for the road locomotives. 

Such equipment that is presently considered for 
switching locomotives does not nearly approximate the 
fire-fighting value of the steam switcher equipped with 
a fire hose. With the gradual disappearance of the old 
steam switcher, it will become necessary for those roads 
whose yards are not readily accessible to local fire- 
department equipment to devise and provide a fire- 
protection car equipped with water, hose, chemicals, 
tools and self-propelled pumping unit, which can be 
conveniently spotted in the yard where it wi" be readily 
available, so that the switcher can move it ¢.... kly to the 
scene of a fire. Several types of such cars have been 
developed, varying from old locomotive tenders, to tank 
cars and box cars. Each road can develop the kind that 
best suits its needs from old equipment on hand. Such 
fire-protection apparatus should he equipped to fight 
fires in three classes: ordinary combustible solids, flam- 
mable liquids, and live electrical equipment. Gas masks 
should be provided to protect personnel from the several 
types of exposures to which they may be subjected. 

Above all, supervision and personnel should be trained 
and made thoroughly acquainted with the fire-protection 
equipment they may be required to use. For this pur- 
pose, an intensive training program should be planned, 
involving the actual extinguishment of simulated fires 
of the various kinds, by the men who will be called on to 
protect the equipment in case of fire. 


Summary 


Finally, the important details deserving serious con- 
sideration are as follows. Build Diesels so they can be 
cleaned. Keep them clean by giving the terminals a 
chance to clean them properly. Repair them safely in 
safe places. Fuel them properly without undue ex- 
posure. Equip them with sufficient and efficient fire- 
detecting and fighting equipment. Train the employees 
to forget the steam locomotive and all its associated 
methods. Realize that we are dealing with a valuable 
piece of equipment that is in itself a fire hazard. 


Gustav METZMAN, president of the New York Central. has 
presented to the Smithsonian Institution in Washington, D. C.. 
models of the original “Empire State Express,” which went into 
service in 1891, and of the present train, which began operation 
late in 1941. The original model consists of the four cars which 
made the first run and locomotive 999, which established a speed 
record in 1893 of 112.5 miles an hour pulling the “Empire.” The 
present-day model consists of six of a normal running complement 
of 16 stainless-steel, streamline cars and a streamline Hudson- 
type steam locomotive. A model of a two-unit Diesel-electric 
locomotive which succeeded the steam locomotive also was pre- 
sented. 
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Behavier of 


Wheels on Low-Adhesion Rails’ 


For many years, the practice in this country has been to design 
passenger-car brake rigging for maximum braking ratios of 90 
and 150 per cent for full-service and emergency brake applica- 
tions. The reason for selecting these ratios was that experience 
with higher ratios indicated that excessive wheel sliding occurred 
when the ratios of 90 and 150 per cent were exceeded. 

Experiment has demonstrated that the coctiicient of adhesion 
between a motionless wheel and the rail is about 32 per cent at 
the point of contact. While the wheel is in motion, the adhesion 
coefcignt will become less and under ordinary dry rail condi 
tions will vary from 17 to 25 per cent. With these adhesion 
values, passenger cars can be satisfactorily braked, utilizing brak- 
ing ratios up to 150 per cent without sliding of wheels except for 
the last few feet of a stop. However, there are times when the 
wheel-rail adhesion is considerably less than 17 to 25 per cent 
and, as a result of heavy braking on such rail, the wheels are 
often flattened to the extent that it becomes necessary to remove 
them from service. 


Causes of Wheel Sliding 


The most common causes for slippery rail are frost, dew. a 
drizzling rain, leaves on the rail, a light dust mixed with mois- 
ture, insects, and newly laid rail. Sometimes even fertilizer 
drifts onto the rail when the farmers are plowing the fields. 
Intermittent spots of oil and grease, particularly at rail joints, 
switch points and on station platforms, do not help the cause 
along. These elements cause the coefficient of adhesion between 
the rail and wheel to fall as low as 5 to 7 per cent. This means 
that when braking on such low-adhesion rails, the wheels may 
slide at low speeds whenever a braking ratio of from 35 to 40 
per cent is exceeded. In the words of the engineman, it would 
mean that wheels may slide whenever a brake-pipe reduction 
of more than 10 to 12 Ib. is made on such rail without using 
sand to restore the adhesion to the higher values. 

There are also two contributing factors which are present 
even during braking on dry rail. These are known as transfer 
of weight and intermittent wheel-and-rail contact. 

A transfer of weight takes place from the rear to the front 
pair of wheels on a four-wheel passenger-car truck as a train 
stops with the brakes heavily applied. The front of the truck 
frame noses down while the rear of the frame appears to rise. 
This nosing of the truck creates a transfer of weight from the 
rear to the front axle of the truck. In addition, there is a transfer 
of weight from the rear truck to the front truck of the car. 
Mathematical calculations indicate the axle loads of a passenger 
car having four-wheel trucks and clasp brakes will change to 
approximately the following typical values when an emergency 
brake application is made while the car is in motion: 


Per cent of 


static load 
On front axle 2 www 115 
On second axle... wwe 88 


On third axle a sesotho eE EASE ane 
On fourth axle ... ic. cece keene ee wb E 


Unfortunately, with the rolling car wheel, the wheel-and-rail 
contact pressure is of a variable and intermittent character. A 
casual glance along the surface of the track will disclose more 
or less undulating variations in it, the magnitude of which will 
depend largely on the character of maintenance and weather con- 
ditions. During cold weather, contraction of rails increases the 
joint spacing, and frost causes additional unevenness in the rail 
surfaces so that an emergency or even a heavy service brake 
application at high speed will often cause injurious wheel sliding. 

While the wheel is subject to intermittent contact and non- 
contact at the rail, the rotative energy of the wheels helps to 
keep them revolving. At 60 m.p.h., the rotative energy will be 
approximately 200,000 ft.-Ib. per pair of wheels. This, however, 


_* From a paper presented before the meeting of the Air Brake Associa- 
tion held at Chicago September 15-17, 1947. 
t Air-Brake Engineer,, New York Central System. 
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Fundamental factors involved in 
wheel sliding and effectiveness of 
wheel-slide-control devices ana- 
lyzed — Differences in adhesion 


between new and old rail described 


is not enough to prevent the wheels from sliding on low-ad- 
hesion rails when the condition of intermittent wheel-rail contact 
pressure combines with the transfer of weight and permits the 
brake-shoe pull to excced the rail pull. These conditions account 
for occasions when only one or two pairs of wheels will develop 
flat spots even though all wheels under the car are subject to 
very nearly the same shoe pressure. 

The area of contact between -a 36-in. steel wheel and 127-lb. 
rail has been found to vary from .4 to .6 sq. in., which is an area 
about the size of a penny. The area of contact will depend upon 
the contours of the wheel tread and the ball of the rail, and 
the amount the rail bends at the point of contact. Various tests 
have demonstrated that the area of contact between the wheel 
and rail does not appear to influence the sliding of wheels. 


Principles of Braking 


Among the first and most important investigations to determine 
the coefficient of friction between brake shoes and wheels and 
between wheels and rails were those made in England in 1878- 
1879 by Captain Douglas Galton and George Westinghouse. It 
is interesting to observe that the results obtained during these 
experiments are considered most reliable data and have been 
confirmed by subsequent tests. The following principles estab- 
lished by these tests made 69 years ago apply with equal force 
to present-day conditions: 

1—The application of brakes to the wheels, when skidding is 
not produced, does not appear to retard the rapidity of rotation 
ot the wheels. 

2—When the rotation of the wheels falls below that due to the 
speed at which the train is moving, skidding appears to follow 
immediately. 

3—vhe resistance which results from the application of brakes 
without skidding is greater than that caused by skidded wheels. 

4—Just at the moment of skidding, the retarding force increases 
to an amount much beyond that which prevailed before the skid- 
ding took place; but immediately after the complete skidding has 
taken place the retarding force falls down again to much below 
what it was before the skidding. i 

5—The pressure required to skid the wheels is much higher 
than that required to hold them skidded; and appears to bear 
a relation to the weight on the wheels themselves, as well as 
to their adhesion and velocity. 

6—In order to obtain the maximum retarding power on a 
train, the wheels ought never to skid, but the pressure of the 
brake-blocks on the wheels ought to stop just short of the 
skidding point. In order that this may be the case, the pressure 
between the blocks and the wheels ought to be very great when 
the brakes are first applied, and ought gradually to diminish 
until the train comes to rest. 


Automatic Wheel Slide Control 


Experience has taught enginemen to avoid heavy service 
brake applications on low-adhesion rails, to consume more time 
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when making station stops and slow-downs when tthe rail is 
slippery, and to make only light initial brake-pipe reduction in 
order to heat the wheels sufficiently to burn the frost off the 
rail before following up with heavier reductions. These pre- 
cautions have been helpful when making service brake applica- 
tions. However, with emergency applications, about the only 
thing that could be done to overcome partially low wheel-rail 
adhesion was to drop sand before the brake application, if time 
permitted. Now the railroads can afford mechanical devices 
that are available for the purpose of minimizing wheel sliding 
during braking. 

Since 1937, three electrical and two mechanical types of 
wheel-slide-control devices have been offered for use on railway 
passenger cars. These devices function to reduce momentarily 
the braking forces on the wheels whenever they start to de- 
celerate into a slip and thereby permit their resuming train speed. 
Automatic sanding on each truck of a passenger car is also avail- 
able and can be associated with the wheel-slip-control device to 
sand the rail automatically following the first wheel-slip indi- 
cation. This method of automatically controlling the sanding 
has the advantages of limiting the use of sand to occasions when 
actually required, thereby conserving sand, and it supplies the 
sand at the right time and place. When sand is applied after 
the wheels begin to slide, it usually will cause the flat spots to 
be larger than they would have been had the sand not been 
applied. Excessive use of sand is detrimental to track equip- 
ment and sometimes will interfere with automatic block signaling. 

When the installations of wheel-slide-control devices first were 
undertaken, the New York Central System laid down thumb-nail 
specification having only two fundamental items, namely, (a) 
that in the event of possible failure or inoperative condition of 
this equipment, only the wheel-slide-control effect was to be tem- 
porarily lost without influence on normal functioning of the 
braking system, and (b) that ultimately the objective to be 
attained was that positive wheel-slide-control protection was to 
be obtained under emergency brake applications and unfavorable 
rail conditions. 

As a result of a series of over-all check tests which we 
initiated and carried out in cooperation with the interested manu- 
facturers, the above objectives not only were establishsed but 
also led to constructive simplifications being incorporated in 
the wheel-slide-control devices. 


Wheel-Side-Control Devices Tested 


Following four years’ experimenting with all of the various 
types of wheel-slide-control devices on 32 modern streamline 
passenger cars used in Empire State Express service, the New 
York Central last year, in cooperation with two of the. manu- 
facturers, initiated a series of tests to investigate the possibilities 
of further improving the two most promising devices to provide 
maximum protection against wheel sliding and yet hold the 
stopping distance to a safe minimum. These investigations com- 
prised one six-car train test and five series of single-car break- 
away tests, the last of which was completed on August 22. A 
total of 431 test stops were made over various rail conditions 
which included dry rail, dew on rail, artificially wetted rail, 
rail washed by rain, lightly sprinkled rail, dusty rail, and newly 
laid rail. Tests were made on well ballasted 127-Ib. rail and 
on 105-lb. rail under which the roadbed was quite irregular. 

Early during the development of the wheel-slide-control de- 
vices, it was realized that three paramount problems had to be 
solved ; first, a reliable method for detecting the first wheel-slip 
indication, second, a very fast means for venting brake-cylinder 
pressure after the slip detection is relayed to venting mechanism, 
and, third, proper timing in the restoration of normal brake- 
cylinder pressure. These three difficulties became very realistic 
during our single-car break-away tests, wherein it was noted 
that with emergency brake applications at low speeds on quite 
slippery rail, the wheels went into slides at rates as fast as 
80-100 m.p.h. per second. This means that the wheels ceased 
rotation in as little as .15 second and at the most required less 
than half a second. About one second is the minimum time yet 
achieved in venting the brake-cylinder pressure from 60 to 5 Ib. 
Therefore, it is practically impossible to beat the wheel to a 
slide at all times. However, there were many times at higher 
speeds when the brake-cylinder pressure was vented fast enough 
to keep up with the slipping wheels and they were able to 
resume car speed without going into complete slides. Here 
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again, the rail adhesion was the controlling factor when not 
low enough to permit the wheels outracing the dump valves. 

During the wheel-slide tests, it was observed that when the 
wheels went into a slide, and the brake-cylinder pressure was 
vented, the time required for the wheeels to resume normal car 
speed depended upon the rail adhesion and the car speed at the 
instant. This time varied from .1 to .8 seconds. 

Even though a pair of wheels goes into a slide for an instant 
and then recovers to car speed, that pair of wheels still pro- 
vides some retarding effect due to resistance between the wheel 
and rail in the form of sliding friction and abrasion between 
the two metal surfaces. The fractional resistance is due to 
the relative roughness of the two surfaees in contact, and may 
be compared to the lifting of the weight to be moved over the 
successive inequalities of the surface on which it rests. Abrasion 
involves the cutting away of the particles of the metals in con- 
tact. Retardation is also produced in getting the pair of wheels 
back up to car speed as the wheels absorb some of the energy 
of the moving car in doing so. 


Effect of Rail Age on Adhesion 


Last year the New York Central experienced several cases 
of flat wheels on passenger trains on account of the brakes being 
applied while the trains were on newly laid rail. This led to 
our making single-car break-away tests to determine the differ- 
ence in adhesion between new and old rail, and to see how much 
traffic and time was required to wear the new rail down to 
a good adhesion surface. It was found that new 127-lb. rail 
which was heavily coated with mill scale provided a minimum 
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Upper, section of newly laid 127-Ib. rail over which no trains have run; 
lower, the same rail after 24 hours of traffic 


adhesion coefficient of .12 when the rail was dry. After about 
18 freight trains had passed over the new rail during the first 
24 hours in service, it was noted that the adhesion coefficient 
increased to a maximum of .16. This indicated that the ad- 
hesion of new dry rail may be as much as 25 per cent less 
than dry worn rail due to the coating of mill scale always pres- 
ent on new rail; also, that one day of ordinary traffic was suff- 
cient to wear the new rail down to a surface capable of provid- 
ing rail adhesion equivalent to that of well worn rail. 


Surp.us Troop Cars.—Of the 506 surplus troop sleeping cars 
sold by the War Assets Administration, 105 were purchased by 
railroads, and the others largely by the Reconstruction Finance 
Corporation and Warner International Company of Chicago. The 
Chicago, Rock Island & Pacific and the St. Louis Southwestern 
bought 50 each, the Bangor & Aroostook purchased four and the 
Minneapolis, Northfield & Southern bought one. The cars pur- 
chased by the Rock Island cost $3,780 each and all the others cost 
$2,880 each. 


687 


Welding in Car Repairs” 


Å sour 30 years ago, fusion welding processes 
were being introduced and accepted almost entirely as 
a repair process on railroads. All of you who were 
familiar with the inception of these processes will 
remember old types of equipment and welding materials, 
and realize how far we have been privileged to advance 
since then. Generally speaking, railroads have been 
cooperative in conducting practical tests of many new 
equipment and material developments. 

Actually a weld is nothing more than a means of 
transferring stress from one part to an adjacent part. 
Abrasive-resisting weld deposits are not, of course, 
covered by this definition. Therefore, in welding, the 
proper unit of appraisal should not be the lineal inch, 
as is so often used. 

The true value of a weld joint is the cross sectional 
area of the weld metal completing the joint. If you 
develop in a weld metal section less cross-sectional area 
than that of the adjacent parts to be joined, a notch 
effect is created which will greatly reduce the operating 
effectiveness. Likewise, if an abrupt heavy weld deposit 
reinforcement is developed, the point at which the abrupt 
section change is made will have concentrated stress, 
thus impairing its operating effectiveness. If the safety 
factor of a given member is high enough, it should be 
understood these objectionable conditions carry a 
lessened liability. Bear in mind there is no other process 
or procedure that can produce equal strength on con- 
tinuity in a metal joint. 

We have been able to develop procedures by which 
many parts can be welded with dependability so far 
as the process application is concerned. No matter what 
type of welding process is involved, the skill of the 
welding operator remains as a last necessary require- 
ment for a successful welded unit. Considering the 
source of major research contributions, it is highly de- 
sirable to encourage qualified supply representatives to 
pass their valued developments on to railroad repre- 
sentatives and welders as soon as consistent, so as to 
maintain welding efficiency at the highest possible level. 
Most railroads have welding specialists, in whom weld- 
ing procedure control is vested, but an organization is 
required on a large railroad to keep welding operators 
well informed, as the job itself is primarily where weld- 
ing dividends accrue. 


Welding Operators Make Real Contribution 


At this point I would like to pay just tribute to 
faithful welding operators usually referred to as a 
“welder,” for their contribution to the advance of the 
art. For over 30 years, it has been my privilege to be 
directly or indirectly associated with welding, and I 
have never met a welder who wasn't aggressively inter- 
ested in making a perfect weld. That is his ambition. 

It is a matter of added economy and will facilitate 
the rapid return of a car to service by welding parts 
in place, where permissible. We all know there are 
times when over-ambitious supervisors direct the welder 
to perform work under extreme difficulty; for instance, 
by not removing parts which act as obstacles to his 
necessary manipulation. Each condition of this nature 
should be given cooperative consideration. I have found 


* Abstract of a paper presented at the April 14 meeting of the Car Fore- 
men’s Association of Chicago. x 
t General welding superviscr, Chicago, Burlington & Quincy. 
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of welds include faulty de- 
sign of the part and porous 
parent metal — Test results 
of procedures under Rule 23 


that you can depend on a welder to do his best, but 
you can’t afford to discount the obstacles he faces. 

Welding materials in a broad sense are quantitative, 
but a welder’s ability is primarily qualitative. As an 
example, you should not expect a welder to produce a 
welded joint capable of resisting an 80,000-1b. stress, 
if you give him 50,000-lb. filler rod material. His 
qualitative requirement is only that he have the ability 
to control the molten metal in making a joint with 
uniformity and precision. He should not be blamed for 
failure if he is directed to weld or braze materials that 
do not lend themselves to fusion or adhesion, or to 
perform a job with the wrong process or materials. 
That is why the A. A.R. welders’ qualification test is 
strictly on the basis of a welder’s ability to control molten 
metal. It is a responsibility of mechanical authorities 
to specify the type of weld metal to be used on a given 
part, also to insure that short-cut substitutions are not 
forcibly used. 

The most common metals used in car structures are 
mild steel plates and shapes, Grade B cast steel, malleable 
iron and an increasing amount of low-alloy high-tensile 
steels. Some few Grade C and D steel castings and a 
little aluminum are also used. Each of these materials 
requires the proper filler rod material to duplicate as 
closely as possible the physical properties of the respec- 
tive materials to be welded, except of course, the areas 
normally subject to abrasion, in which instance a specific 
type of weld metal may be applied at least to reduce the 
rate of abrasion, thus prolonging the service life of 
that area. 


Repair Track Welding Mostly Manual 


Proper preparation of a part to be welded is pre- 
requisite to an economical and sound weld joint. Your 
production will be decreased in direct proportion to the 
excess joint opening and the cost will increase in 
approximately the same proportion. Practically all 
repair-track operations are manual and there are little 
or no usable applications of the deeper penetrating 
processes, such as submerged melt, by which the fusion 
of the deep portions of plates is accomplished with little 
or no added weld metal. The maximum advantage to 
repair welding in this respect are the deep penetrating 
manual electrodes, where conditions indicate their use. 

At this point it appears that the word “Autogenous” 
should be defined because of its misuse. A definition of 
autogenous as applied to welding is: “Uniting metal 
surfaces by fusion without hammering and without the 
addition of metal.” The title “fusion welding” is now 
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universally used, because it is broad and includes the 
operation whether metal is added or not. 

When the usual electric-arc or oxy-acetylene welding 
equipment is used to apply bronze or brass to form a 
joint, it is referred to as “bronze welding” and implies 
that the metal parts (if made of steel, cast iron, cast 
steel, etc.) are attached by adhesion, and not fusion, at 
least to no appreciable depth. 

Another major factor, definitely not a welder’s re- 
sponsibility, is the faulty design of a structure. Polarized- 
light studies of various types of joints as originally made 
by Professor Hollister at Purdue University have given 
us the visual picture of areas of concentrated stress in 
a weld joint. It seems that this practical demonstration 
and visual result should be publicized far more than it 
has been, because it has to do with every welding job 
where transfer of stress is concerned. This relatively 
simple test can immeasureably help you understand the 
most destructive errors in weld joints and it should be 
thoroughly understood by the engineer who designs a 
welded structure. Stress-coat is another practical method 
which provides a visual picture of stress analysis. 

When a part is to be repaired or reclaimed by weld- 
ing, we are interested in its continued successful per- 
formance as a unit. A failed welded part is a weld 
failure even if the part fails outside the weld metal, 
whether due to destructive effect of welding heat in 
the parent metal, or due to porosity in close proximity 
to the weld if it is identified during the progress of the 
weld. We should always keep in mind that the weld 
and weld effect must not cause further failure of the 
part. These latter statements are to be accepted with 
reasonable judgment insofar as porosity is concerned. 
Certainly a welding operator cannot accept the blame 
for all the porosity contained in a cast-steel section. 


A. A. R. Specifies Porous-Free Castings 


A. A. R. Manual under Spec. 201-45, Sec. IV, Par. 
15 (b) specifies that steel casting must be free from 
injurious defects, as compared to A. A. R. Rule 3 which 
on page 24 (t) (3-C) states that cast-steel truck sides 
must be entirely free (among other things) of porosity. 
A. A. R. Rule 23, Page 95, under the truck-side limita- 
tions rule is, in the first paragraph, making a move to 
eliminate the cast-steel truck sides cast prior to 1927. 
This decision was prompted by the large amount of 
irregularities contained within the cast-steel sections, 
principally porosity, it being thought that a major im- 
provement was evolved in the latter part of 1926. Re- 
gardless of whether or not the year 1926 produced a 
major improvement, it is a fact that since that date, we 
still have prolific porosity in this material; it is im- 
possible to obtain strength from gas bubbles. The dis- 
turbing part is that this porosity and “injurious defects” 
are usually not externally visible. X-ray photographs 
will reveal them, but this is not a usual procedure. 

The reason this serious condition is brought up in a 
welding subject such as this is two-fold. First, accord- 
ing to A.A.R. Rule 3, any truck side removed from a 
car and welded for replacement stock must be entirely 
free from porosity or it cannot be replaced in service. 
I do not wish to deceive myself, and frankly, would not 
be willing to say that any truck casting is entirely free 
from porosity, even if I visually inspected it to the best 
of my ability. If an X-ray inspection revealed the section 
to be sound, I would be more willing to accept it, but 
what railroad is equipped to conduct such extensive 
testing ? 

The second reason is the difficulty of eliminating or 
removing such defects when they are encountered during 
the progress of a weld and how can we he certain they 
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have all been removed when weld repairs are completed ? 
In a few instances in Rule 23, a U- or J-groove prepara- 
tion is specified in connection with making a weld. Also 
on truck sides, an oxy-acetylene gouging nozzle is 
specified to prepare the U-groove. The reason for this 
requirement is, that the gouging nozzle is a good inspec- 
tion tool for disclosing irregularities in metal due to its 
washing effect, which does not upset the metal as does 
a chisel, which tends to cover up irregularities. It also 
has the natural ability to leave a U-type groove. A 
J-groove is simply one-half of a U-groove. The U-groove 
importance to a weld is, that it permits maximum sur- 
face area to absorb heat with a minimum root section 
area which, in turn, permits the easiest root section 
fusion. As the root section is fused, the contraction of 
the cooling metal causes considerable shrinkage stress, 
and with thinner adjacent parent metal thickness, stress 
is not nearly so concentrated in the fusion zone, because 
the thinner section yields and the dissipation of heat is 
not so rapid from the weld zone; also as heat dissipation 
takes place, the adjacent thinner section tends to expand, 
compensating for the shrinkage of the weld zone. 

The U preparation was originally a patented process. 
Other than preheating, this is the most reliable prepara- 
tion to insure weld-root fusion, which is a most neces- 
sary requirement for a satisfactory weld. 


First Consideration Given to Safety 


In preparing the A. A.R. code of rules, the com- 
mittee responsible for formulating the rules must of 
necessity give first consideration to the safe continued 
performance of each welded part. Opinions as to de- 
pendability of welding do not always coincide. It is 

erfectly natural and no doubt healthful, that variations 
in opinions exist, providing the analysis of the problem 
is correct. 

Usually the rejection or acceptance of a welding oper- 
ation by the A. A.R. is first decided by a specific 
mechanical committee or sub-committee, assigned to 
certain functionally connected groups of car parts. For 
the most part, decisions of these committees are based 
on the potential liability that may accrue in case of 
failure. An example of prohibited welding is that part 
of Rule 23 covering U. S. Safety Appliance standard 
parts. Some of the welding prohibited in A. A.R. 
Rule 23 is no doubt a carryover from the infancy of the 
art, when undeveloped equipment and materials, untried 
techniques and untrained operators resulted in failures 
which left the impression that certain wearing conditions 
do not lend themselves to successiul welding. Several 
restrictive examples are as follows: (1) Cast-steel 
bolsters worn over 40 per cent of their section area; 
(2) coupler shanks worn in excess of 3% in. deep; 
(3) coupled yokes, if worn in excess of 1% in. and 20 
per cent of the cross sectional area of the strap; (4) 
spring or bolster hangers, if worn in excess of 20 per 
cent of the original section. 

These case examples have proved themselves suffi- 
ciently strong by having worn to the extent indicated 
without fracturing. The materials they are made of can 
certainly be equalled, if not exceeded, in physical prop- 
erties by weld deposit metal restoring the worn area; 
it follows that the restoration of worn surfaces would 
correct a much more destructive eccentric load condi- 
tion. Further, a weld metal of higher abrasive resistance 
can be applied, which will insure a longer performance 
record than that of a duplicate new part. 

It appears from these simple examples that a better 
advantage of welding procedures can be taken by specify- 
ing the use of adaptable abrasion resisting weld material. 
Many cast or rolled sections of ferric structural material 
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do not contain all of the desirable characteristics in the 
as-rolled or as-cast condition, and welding processes are 
admirably adapted to the possibility of advantageous 
alterations, the outstanding of which is hard surfacing. 
The welding procedures required to deposit wear- 
resistant materials on the bulk of the general run of 
steels are relatively simple. On medium- and high- 
carbon steels the relatively cheap flame-hardening pro- 
cedure will, in many instances, provide a much-improved, 
wear-resistant surface structure. Almost all surface 
areas subject to heavy abrasion are locally subject to 
compressive stresses; under this operating condition 
there is a greatly lessened liability to rupture the main 
body of metal, due to the hard-surfacing materials. The 
selection of the most efficient hard-surtacing weld ma- 
terial should be given cautious consideration because of 
the various factors involved. It is an economic error to 
ignore the value of abrasive-resisting weld applications, 
even on new parts, where it is known abrasion will 
take place. 

A further major consideration is the economical jus- 
tification for progressing any welding repair operation. 

The magnitude of car welding operations specifically 
mentioned in the A.A.R. Rules is more impressive 
when an estimated total of the more important parts are 
tabulated. Presently, there are more than 2,000,000 
freight cars of all types in interchange service. Con- 
sidering only truck bolsters, top center plates (most 
truck bolsters of later design have the bottom center 
plate cast integral), couplers, yokes, spring planks, and 
truck sides, there are approximately 30,000,000 such 
parts in interchange service, with a total new value of 
about $750,000,000. Adding the value of the under- 
frames, superstructure, etc., where there is practically 
no restriction on welding operations, the total value of 
parts within the applicable field of welding must be 
over $3,000,000,000, on interchange freight cars alone. 


Large Economies Possible By Welding 


The question naturally follows, What net return is 
accrued from the cost of welding? Any answer would 
have to be broad, but it seems from surveys of cost 
ratios that for each dollar spent on welding operations 
the railroads can expect at least a net return of $2.00 
over and above any competitive process. In other words, 
any railroad spending $1,000,000 a year on essential and 
practical operations, could reasonably obtain a net return 
of $2,000,000. With so large a volume and value in- 
volved, it becomes clear why rules pertaining to welding 
should be under close scrutiny and be revised currently 
to take advantage of all progressive developments. These 
figures do not include the value of continuity of car 
service due to expeditious repairs by welding and no 
attempt is made here to analyze this added monetary 
return. 

There will be times when the cost ratio of reclama- 
tion compared to the cost of a new part is not the con- 
trolling factor—for example, during the recent war 
period when it was, at times, impossible to obtain new 
materials. This condition necessitated the adoption of 
Sec. C, first known as an emergency section of A. A. R. 
Rule 23. The complete revision of Sec. A and B of 
Rule 23 several years ago was due to the estimated 
future demand of an anticipated war emergency, also 
an effort more nearly to take advantage of the progress 
made in welding to that date. 

It is generally understood and true that some A. A. R. 
welding rules are formulated as the result of laboratory 
tests. During the years 1942-43, A. A.R. tests were 
conducted of welded cast-steel coupler bodies, coupler 
yokes and truck sides. The specimens used in these tests 
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were all of Grade B cast steel, identical to the majority 
of similar parts now in service on interchange cars. 

You who are charged with the responsibility of 
handling and welding these parts should know that a 
well-detined welding procedure was followed to produce 
a number of the welded specimens involved in these 
tests, along with test specimens of other welding pro- 
cedures. The details of procedures followed in prepar- 
ing these test specimens were submitted in letter form 
to the A. A. R. in August, 1942, when these test speci- 
mens were prepared, and are a part of the A. A. R. file. 
In these tests the defined procedure specimens exceeded 
the strength performance of all other specimens tested. 
The following comparative tensile load figures taken 
from the test records speak for themselves: Cast-steel 
yokes, defined procedure, (3) 590,000 Ib., (2) 628,000 
lb., (1) 660,000 Ib.; cast-steel yokes, highest of all other 
procedures, (2) 517,000 1b., (1) 532,000 Ib.; cast steel 
coupler bodies, defined procedure, (3) 575,000 1b.: 
(2) 622,000 Ib., (1) 631,000 Ib.; cast steel coupler 
bodies, highest of all other procedures, 500,000 Ib. 

The defined procedure exceeded other procedures by 
as much as 131,000 Ib. in a single unit, with a minimum 
higher comparative test performance of 58,000 Ib. Six 
specimens of the defined procedure were tested, com- 
pared with three specimens of the best other procedures 
submitted. 

The defined procedure referred to is not permitted 
for use on cast-steel coupler bodies and yokes under 
present A. A. R. Rule 23. 

The test performance records and reports were sub- 
mitted to the A. A.R. Coupler and Draft Gear Com- 
mittee and the General Committee of the Mechanical 
Division. 

Shortly following these tests, the A. A. R. also con- 
ducted test of welded truck side frames. The couplers 
and yokes are made of the same Grade B cast steel as 
truck side frames. 

Four new truck sides that had previously been tested 
to destruction were set up as standards for comparison. 
Each of them had failed through porous sections, failures 
being attributed to such weakened area. 

In the truck side tests the same defined procedure 
was specified and used as on couplers and yokes. This 
procedure performed perfectly on side frames also, and 
1s now approved for use on truck side frames in A. A. R. 
Rule 23. A part of this defined procedure, namely the 
use of an oxy-acetylene gouging nozzle in preparing a 
U-groove, is a must in Rule 23 for any processes of 
welding on truck side frames. 


Most Freight-Car Metals May Be Welded 


Fortunately, almost all of the metals generally used 
in freight-car construction lend themselves to welding 
applications. A vast proportion are in the low-carbon 
range known as hypobutectoid steels which, in other 
words, are steels with a carbon content .83 per cent or 
lower. As a general rule, the higher the carbon content 
the more critical a successful welding procedure must 
be. Structural-steel shapes and plates usually are within 
a carbon range of 0.15 per cent to 0.25 per cent and 
present little difficulty. Grade A steel castings range 
close to 0.20 per cent carbon and this carbon content 
gives little trouble in welding. The Grade B carbon 
range is about 0.33 per cent and at this point it is neces- 
sary to use a procedure that will moderate the undesir- 
able high-temperature effect of welding. 

The few Grade C and D castings used in car con- 
struction usually have carbon ranges bordering 0.45 
per cent, or are composed of alloys. Both are extremely 

(Continued on page 694) 
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- The Load Compensating Brake’ 


Tne Illinois Central Railroad is about to place in serv- 
ice 400 hopper cars equipped with the new Load Com- 
pensating Brake, which, by a unique piston arrangement, 
makes it possible for the first time to produce varying 
braking forces with a single brake cylinder. In this way 
the extra weight and handicap of a second brake cylinder 
with its notched push rod and latch box is avoided. This 
arrangement, also for the first time, employs less air for 
braking a loaded car than for an empty car—a very 
desirable situation. 

To obtain the necessary -braking force for the loaded 
car the single cylinder is 12 in. in diameter, and to con- 
serve air the nominal piston travel is 5 in. This com- 
pares with 8-in. nominal piston travel for the single 
capacity brake and with 8-in. piston travel for the empty 
cylinder and 3-in. for the load cylinder of the empty-and- 
load brake. To better insure the desired piston travel at 
all times an automatic slack adjuster is employed. This 
also is the first time that the slack adjuster has been con- 
sidered to be an indispensable part of a freight brake 
equipment. 

The sectional view of the brake cylinder, Fig. 1, re- 
veals the points of interest in its design. The brake cyl- 
inder body is of conventional design. The piston, how- 
ever, has in addition to the conventional 3-in. diameter 


Fig. 1—The brake cylinder body showing the 12-in. piston, a; the 
chamber around the hollow rod, b: and the chamber inside the hollow 
rod, c 


hollow rod, a second hollow rod 75% in. in diameter. 
This larger hollow rod in conjunction with a sealing 
gland in the non-pressure head forms an air chamber on 
the spring side of the 12-in. piston. The chamber in- 
side of the hollow rod, c, is always subjected to atmos- 
pheric pressure. The chamber around the hollow rod, b, 
is subjected to pressures ranging from atmospheric to 
the maximum developed in the chamber of the 12-in. 
piston, a. 

The air under pressure in a is that which produces the 
braking force, and the degree of braking is produced by 
the amount of service brake reduction or by an emer- 
gency application, in the conventional manner. 

The air under pressure in b counteracts the pressure in 
æ in proportion to the respective pressures and piston 
areas in the two chambers. If the car is fully loaded, the 
pressure in b will be atmospheric at all times. If the car 
is empty, the pressure will be the same as in a. When 
the car contains intermediate loads, the pressure will 
Ciiffer from that in a in proportion to the loading. 


t Vice president, Westinghouse Air Brake Company. 
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By C. D. Stewart} 


Fig. 2—The weighing gear in its non-functioning position 


The “effective” piston area for the empty car condi- 
tion is capable of producing a 50 to 60 per cent braking 
ratio with 50-lb. brake cylinder pressure. The “effec- 
tive” piston area for the loaded car condition is capable 
of producing approximately 30 per cent braking ratio 
with the same pressure. 

Thus the range of braking ratios is much narrower 
than with the single capacity brake and consequently the 
slack producing forces in mixed trains is very much re- 
duced. As for solid loaded trains, the braking ratio is 
50 to 100 per cent greater than is now obtained on trains 
having the single capacity brake and, therefore, the brake 
is very much more effective for the control of trains on 


Fig. 3—The hook engaging the bar on the car truck 
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heavy grades or for trains operating at higher speeds. 
Since the brake cylinder will have air under pressure 
in both chambers a and b under certain condition of car 
loading, it follows that air for operating the automatic 
slack adjuster cannot be taken from it in the conventional 
way. To meet this situation a cam-operated valve is 
mounted in the non-pressure head in such a location that 
the large hollow tube engages it at the point of nominal 
piston travel. The valve is opened by any hollow rod 
movement beyond this point and air under pressure from 
chamber a causes the slack adjuster to function in the 
conventional way and thereby takes up the slack in the 
brake rigging restoring the piston travel to normal. 
The degree of air pressure that is admitted to cham- 
ber b is determined by the load compensating valve and 
it in turn is automatically adjusted by the weighing gear. 
The gear is normally in free position so that car body 
movement due to running over the road will not cause 
false registration and also will not wear out the equip- 
ment. Fig. 2 shows it in' such position. When the car 
is at its designation and having been loaded or unloaded, 
the locomotive is again attached, the brake system is of 
course charged before the car is moved. In the processes 
of building up the air pressure from atmosphere to 45 
Ib., the weighing gear momentarily comes into action. 
The hook is raised, engages a bar on the car truck, 
Fig. 3, and thereby causes the mechanism in the com- 
pensating valve to assume a position that corresponds to 
the deflection of the car springs that in turn reflects the 
degree of car loading. When this function has been per- 
formed and the brake system pressure rises above 45-lb., 
the weighing gear is disengaged and the compensating 
valve locked in the position to which it has been moved. 
Fig. 4 illustrates the scale beam mechanism within the 
compensating valve. Reference d is the movable fulcrum 
that is positioned by the weighing gear in conformity 
with the car loading. Reference e is a plunger that cre- 
ates a force on the right hand end of the scale beam, 
reference f when air under pressure is present in cham- 
ber a, which is connected at all times with chamber a 
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Fig. 4—The scale beam mechanism within the compensating valve 


of the brake cylinder. The amount of force that is 
exerted at f is in direct proportion to the brake applica- 
tion and the amount of force that is delivered at g is in 
proportion to the location of the fulcrum d. In the posi- 
tion shown the fulcrum is in the middle of the beam and 
consequently the forces at each end of the beam are 
equal. The upward movement of the left end of the 
beam opens an air supply valve that permits the flow of 
air from the compensating reservoir to chamber b of the 
brake cylinder, and, because the forces on both ends of 
the fulcrum are equal, the pressures in both chambers 
of the brake cylinder will be equal. The effective brak- 
ing force, exerted on the brake cylinder push rod, is that 
developed on the brake cylinder piston area; that in 
chamber a is not opposed by a like pressure in chamber b. 
When the car is fully loaded the fulcrum is directly under 
plunger b and there then is no force delivered to the left 
end of the seale beam. As a consequence there will be 
no air under pressure transmitted to chamber b. 
(Continued on page 695) 
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Fig. 5—Piping diagram of the complete Load Compensating Brake equipment 


| Diesel Operating Traits’ 


| 


A revolution in railroad motive power has taken place. It 
is fair to say has taken place, rather than is taking place. The 
dictionary defines “revolution” as a radical and unusually 
sudden change, and certainly by that definition the Diesel-electric 
locomotive has caused a revolution to take place. 

There are few in this room who will take issue with me 
when I say that Diesel-electric locomotives are the dominant 
factor in railroad motive power and are largely supplanting 
other types. The operation of these locomotives covers an 
exceedingly wide field, far wider than I can hope to cover 
today, so I shall try to pick out for brief presentation one or 
two of the principal characteristics of this locomotive as it 
affects operation. 

Notice that I have used the term “Diesel-electric locomotive,” 
rather than “Diesel locomotive.” There are two ways to con- 
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sider the electrical feature on a Diesel locomotive. One is that 
it is an electric drive or transmission—a necessary evil, but 
we have to have it to use the Diesel engine. The other way, 
and the one which I prefer, is the term “electric locomotive with 
a self-contained Diesel power plant.” 


Diesels Inherit the D. C. Traction Motor 


The characteristics of the Diesel-electric locomotive in all 
important respects except one are the same as for electrical 
locomotives. Where the Diesel lacks this one characteristic, 
it more than makes up for it in others. The one characteristic 
lacking is the high short-time overload capacity of the electric 
locomotive. f 

Our latest freight electric locomotive on,the New Haven 
has a continuous horsepower of 4,860. For short periods, that 
locomotive can go up to 9,000 hp. There is no Diesel loco- 
motive nor any other locomotive type built that can touch 
a performance such as that. But the Diesel-electric locomotive, 
unlike its electric-locomotive cousin, can go anywhere on the 
railroad where clearances and weight permit, independently of 
power supply. If you want to find out how important that it 
talk to some operating men after there has been an outage 
of power supply due to a sleet storm or lightning storm. 

The most important single feature of the Diesel-electric loco- 
motive is the direct-current series motor. The best way to 
describe what this motor does is to say that the slower it goes, 
the harder it pulls. That is contrary to the older types of 
motive power with which you are familiar. Whereas this is 
a big advantage in preventing stalling and in starting and 
bringing trains up to speed quickly, it nevertheless has a dis- 


* From an address presented before the meeting of the Railway Fuel 
and Traveling Engineers’ Association at Chicago, September 15-18, 1947. 
t General Mechanical Superintendent, New York, New Haven & Hartford. 
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They spring primarily from 
characteristics of direct-cur- 
rent series traction motors 
and a fixed power input 


advantage just around the corner. At the very low speeds, 
the current goes way up and then becomes limited by traction- 
motor overheating. We had a rather interesting example in 
the early days of operating this first switcher on the New Haven 
I mentioned a while ago. It was first put in service in a small 
yard in thè New Haven territory, and at the end of the first 
trip, it was customary for a heavy 8 wheel steam switcher to 
come down -and haul the drag up to Cedar Hill Transfer, a 
run of two miles. In testing this Diesel down there, we wanted 
to see what it would do. Finally we persuaded the operating 
department to let the Diesel haul the transfer drag up to Cedar 
Hill. Playing somewhat cautiously, they had the steam loco- 
motive follow us up closely. We got started all right, moved 
up the main line through a series of crossovers and somewhat 
of a grade and the Diesel began to slow down. It slowed down 
to where you could walk along side of it. As we know now, 
there is nothing to worry about, providing it doesn’t last too 
long. When the Diesel is going slow, it is laying back its ears 
and doing real hauling. In the early days before we recognized 
that, we thought we were getting the best results when the 
speed picked up and the current dropped. During the test, we 
found that the steam locomotive had been coupled on the rear 
and was helping us. That spoiled the test. I could mention a 
number of examples, all of them interesting, and even cases 
where trains have stalled on heavy grades with Diesel-electric 
power and got out of the place where they stalled. We haven't 
seen much to worry about in respect to traction. This charac- 
teristic has been the hardest to learn on the railroad. 

The Diesel locomotive differs from other types in that it is 
a constant-horsepower machine over its entire speed range. By 
means of the electric-locomotive characteristic of the Diesel- 
electric you can translate that horsepower into a high tractive 
force and low speed or high speed and low tractive force. 


An All-Purpose Locomotive 


This characteristic, by and large, makes a more dependable 
locomotive from the standpoint of schedule and from the stand- 
point of handling full tonnage in winter weather. Last year, 
for the first time, we gave up reduced ratings in cold weather 
in freight service for Diesel electric locomotives, with some 
misgivings. We held full tonnage trains throughout last winter 
with the Diesel-electric locomotives in good shape. 

The Diesel-electric locomotive, in common with the electric 
locomotive, has led the way as an all-purpose, interchangeable 
locomotive. A number of years ago, anybody who talked about 
a locomotive that would handle the fastest passenger train and 
the full tonnage freight train was talking about a beautiful 
dream—it didn’t exist. We have a 4,000-hp locomotive, run- 
ning up to 80 miles per hour on a limited from Boston to 
New Haven, which goes back to Boston on a 4,500-ton freight 
train. That has been going on since 1941 and is no longer an 
experiment. 

In the last few years the D. C. traction motor has been made 
to serve still another purpose. That is by using the motors as 
generators, it is possible to brake trains by the so-called dynamic 
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brake principle. With the latest type locomotives which have 
the dynamic braking feature it is possible to operate tonnage 
freight trains from one terminal to another without the use of 
air brakes at all except for train stops. This has a most im- 
portant effect in train operation, both as to saving time and 
in eliminating car failures. Going down grade, we lose more 
time than going up. With Diesel, we find that we are saving 
part of time going down grade and yet the maximum speeds 
are low. We are able to use a higher average speed, but the 
maximum speed is below what it was previously with air-brake 
operation. 


Crew Comfort 


The Diesel-electric locomotive has produced equally important 
and I might say radical results in the greater comiort and ease 
of operation for the engine crews. Time and again I have heard 
the remark on the part of enginemen that operating a Diesel- 
electric locomotive has added years to their life. 

The Diesel-electric locomotive has created problems of super- 
vision and instruction of engine crews on the part of road 
foremen. I have tremendous admiration for the way you men 
have arisen to this problem and have met it. 


Simplicity and Accessibility 


The builders and the railroad mechanical engineers can help 
out tremendously in instruction, supervision, and operation of 
Diesel-electric locomotives if they will forget theoretical but 
remotely needed protection and theoretical efficiencies which 
don’t amount to much and concentrate on simplicity and acces- 
sibility of apparatus. No doubt every railroad that has operated 
Diesel-electric locomotives has gotten tied up time and time 
again because of the blowing of a small fuse. Let's try to perfect 

- what we have, stressing simplicity and accessibility, and forget 
about the unnecessary refinements. 


Discussion 


A number of questions were asked of Mr. Hatch pertaining 
to operations and maintenance of Diesel locomotives and train- 
ing of crews. These questions, with the answers, follow. 

Q.—What is to be done when there is a loss of power on a 
Diesel locomotive in freight service? A.—Reduce the tonnage. 

Q.—What is the best temperature at which to run the motors? 
A.—The lowest possible temperature. Do not operate the loco- 
motive to extremes of low to high temperatures too frequently ; 
the expansion and contraction affects the life of coils and other 
parts of the motor. 

Q.—What should the engineman know about the Diesel loco- 
motive? A.—He should know enough to get out of trouble on 
the road. He should also be encouraged to acquire as much 
general knowledge of the locomotive as possible. 

Q.—Should a railroad repair its own motors? A.—The New 
Haven repairs them in its electric locomotive repair shop. The 
answer depends upon the number of locomotives to be repaired. 

Q.—Who are the instructors on the New Haven? A.—The 
traveling engineers and six instructing enginemen. 

Q.—Does the New Haven use riders on its Diesel locomotives? 
A.—No road maintainers have ever been employed on the New 
Haven. 

Q.—In case of man failure, who is held responsible? The 
engineman or fireman? A.—When the locomotive is in motion, 
the engineman is not responsible for what goes on back of the 
cab. When the locomotive is standing, both men are responsible. 

One of the training problems which was mentioned in the 
general discussion is the loss of men trained for Diesel oper- 
ation who bid in better steam jobs. In training men for Diesel 
service on the New Haven an eight-step instruction sheet is given 
to each road crew. Each step is used for a single trip and the 
men sign the sheet for that step at the end of the trip. Then, 
three men and an instructor spend four hours together creating 
defects with an oral examination at the end of the period. This 
is done on the locomotive and leads to a competency certificate. 
The men are paid for this time. If they require re-examination, 
they must do it on their own time. 

Another problem which complicates the training program is 
the variety of locomotives on some railroads which makes it 
impossible to put out a single set of instructions to cover all 
locomotives. 
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Welding in Car Repairs 


(Continued from page 690) 


sensitive to welding applications and must be welded 
with specific procedures. 

High-manganese steel, sometimes used as wear plates, 
has a carbon content of near 0.85 per cent and is alloyed 
with about 13 per cent manganese which makes it an 
Austenitic type of steel. Austenitic steel in its relation 
to welding, has no abrupt critical transformation and 
therefore it does not develop an abrupt volume change 
such as ferric steels do. 

Ferric materials of the next higher carbon content 
which we generally use are within the cast-iron category, 
which have a carbon content of around 3 to 3.6 per cent, 
or about four and one-half times as much carbon a 
the highest steel generally used. In principle, if this 
material is subjected to long periods of heat as high 
as 1,300 to 1,600 deg. F., and is slowly cooled, it becomes 
malleable iron and is comparatively soft and ductile. 
When it is heated to the above temperatures and then 
cooled rapidly, it becomes hard. The white cast irons 
are markedly harder than the grey cast irons under all 
comparable conditions of heat gradients. As a matter 
of fact, an improved condition will result if steels of 
the lower carbon content are at least warmed to as low 
as 200 deg. F. 

A preheat temperature of 400 deg. F is generally 
desirable for medium carbon steels, whose range 1s 
around 0.45 per cent carbon. Proper preheating tends 
to eliminate the possibility of internal thermal checks 
which are, in fact, cracks. If these thermal checks have 
accrued, any subsequent heat treatment does not remove 
them and they remain as very definite injurious defects. 

If these simple expedients are followed it will be the 
first step in the dependability of a weld. The different 
ferric metals vary in their inherent ductility and those 
with low ductility are adversely affected to a greater 
extent by the local high temperatures of welding. Pre- 
heating tends to eliminate the first shock but it is not 
all that is necessary if the material is not high in 
ductility. Depending on the critical nature, we can 
follow the weld procedure with stress relieving by heat- 
ing the generally affected area to 1,100 deg. F., which 
tends to permit local plastic flow at areas in and near 
the weld so that little residual high stress remains at a 
sharply defined location. 

If, after welding, we wish to restore a higher uniform 
strength to the part, we can normalize by heating it to 
around 1,600 deg. F., which will make the materia 
structure more uniform, and then, by permitting it to 
cool under the same conditions as those under which it 
was manufactured, we can approximate its former prop 
erties. This is, in effect, what you do when you comply 
with Rule 23 in the welding of coupler bodies, coupler 
yokes and truck sides or any Grade B cast-steel patt. 

Many of the typical welding jobs on the repair track 
concern steel shapes and plates such as center sills, side 
sheets, post angles, etc. Rule 22 defines the sequence 
under which welds are to be made but it does not define 
a detailed procedure which tends to control warpage 
and other elements which assist in making a sound 
finished weld joint. 

(Mr. Gannett then explained the following weld pro- 
cedures: Multiple-pass, back-step, intermittent- and 
single-pass welds, heavy beads vs. small beads, in their 
relation to warpage, arc blow and magnetic control, why 
welded and riveted composites are not cumulative 0 
strength, malleable-iron surfaces and bronze welding, 
cast-iron surfaces and welding, or bronze-welding, an 
cutting abuses.—Editor.) 
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Burlington Converts 
Government Kitchen Cars 


Some months ago, the Chicago, Burlington & Quincy 
purchased from the War Assets Administration 300 
surplus government kitchen cars and is now rapidly com- 
pleting the conversion of these cars for baggage-mail- 
express service at the company shops, Havelock, Neb. 
The cars will replace 300 box cars equipped for head-end 
passenger-train service, the box cars then being avail- 
able for general freight service where they are badly 
needed. 

The converted kitchen cars are in reality better fitted 
for passenger-train service than the special box cars 
formerly used, because they are equipped with buffers 
and passenger draft gears. The AB-1-B brakes and 


steam trainlines are also part of the original equipment. 
Each car has two brake valves and two cylinders, each 
operating the brakes on one truck. 

In preparing the kitchen cars for the new service no 
major change in design is required. The cars are simply 


Interior of the kitchen car after conversion for handling baggage, 
mail, or express 


stripped of kitchen equipment, water tanks and piping, 
fire extinguishers, emergency tools, etc., leaving the lights 
and steam heat in the cars. The cars are lighted by spe- 
cial 6-volt lamps with electricity supplied from Eveready 
R 2600 air-cell batteries. 

Openings in the roof are closed; crosswise steam coils 
relocated; windows protected by cross bars; stanchions 
applied to guard the sliding side doors; interior floor 
and lining repaired; interior painted with aluminum; 
exterior painted, relettered and renumbered; air brakes 
cleaned; journal boxes repacked; and Allied trucks 
repaired. 

A placard holder is placed near the end of each car 
at about the same height as on other C. B. & Q. baggage 
cars. Hasps are applied to side doors to accommodate 
postal locks. 


Load Compensating Brake 
(Continued from page 692) 


Fig. 5 is a piping diagram of the complete load com- 
pensating brake equipment. It shows the relation of the 
various parts to each other and to the standard AB 
brake equipment. The shaded parts are those added tu 
the AB equipment to provide the load compensating 
brake. 


The valve dotted in, in the brake cylinder line, is a 
brake cylinder release valve. Its function is to vent the 
brake cylinder pressure when cars are to be shunted, 
and to do this without loss of the reservoir pressures. 
This valve is manually opened by a trainman after the 
brake pipe pressure has been vented. It will then re- 
main open until brake pipe pressure has been restored, 
when it automatically is restored to normal position. 

The A. A. R. has authorized the installation of a lim- 
ited number of the load compensating equipment and also 
of the release valves. When a sufficient number of cars 
have been equipped with the former, they plan to conduct 
road tests of 150-car trains under the empty and loaded 
conditions. Observations will be made both as to general 
brake performance and as to stopping distances from 
various speeds in comparison with the same performance 
with the present single capacity brake. 


BAGGAGE-MAIL 
EXPRESS 


One of 300 government kitchen cars converted for baggage-mail-express service on the C. B. & Q. 
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EDITORIALS 


Freight Claims 
And The Car Man 


The work of railway men in several different depart- 
ments has an important bearing on the large amount of 
money which is paid annually to shippers in claims for 
damaged freight shipments, but car men have primary 
responsibility, for on them devolves the critical job 
of (1) maintaining car equipment, (2) selecting and 
carding cars for commodities they are suitable to carry 
and (3) inspecting cars at interchange points and mak- 
ing light or running repairs in such a way that loaded 
commodities will reach their destination safely and 
‘with minimum delay. 

The magnitude of the responsibility which car men 
bear in fulfilling this duty is indicated by the fact 
that current loss-and-damage claims are costing the 
railroads in excess of $100 million annually. Records 
of the A. A. R. Freight Claim Division show that 
over 514 million individual claims were filed against 
the railroads during last year, or the largest number 
ever filed in a single twelve-month period. 


The contribution which car-department men can make 
was recently summarized by the A. A. R. Freight 
Claims Division which maintains that car men, as 
builders, are naturally prevention minded and if they 
can unite their knowledge of equipment with claim 
men’s knowledge of damage causes, a substantial re- 
duction of loss and damage will result. It cannot be 
emphasized too strongly that car men need to study 
the nature of car defects which cause damage and take 
effective steps to correct them. Otherwise the damage 
will be repeated each time the car is used. This applies 
particularly to any kind of projection inside the car, 
including nails or bolts. 

Other suggestions are that car men (1) help show 
railroad and shipper representatives what they can do 
to keep equipment clean and prevent abuse of cars 
which destroys their usefulness for subsequent first- 
class loading; (2) keep posted on commodities most 
susceptible to damage in certain classes of cars and im- 
part this knowledge especially to yard men or others 
who have to select cars at points where experienced 
car inspectors are not available; (3) be sure to remove 
old classification cards each time a car is loaded or 
selected for loading ; (4) use special care in cleaning cars 
whenever there are indications of previous loading with 
soda ash or other contaminating commodity which may 
work out from lining or floor cracks and damage grain 
or food products in later loads. 


Intermediate inspection points can assist by stopping 
and correcting defective loads which originate at smaller 
points and promptly advising those responsible of all 
failures and how to avoid them. In fact, there is urgent 
need for better means of enabling car men at outlying 
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points to benefit from the wider experience gained at 
principal interchange centers. 

Car men need to be diligent in helping shippers and 
agents load machinery and other difficult items, also 
in maintaining running gear so as to avoid transporta- 
tion failures and encouraging yard men to handle cars 
carefully and well within the limits of modern draft- 
gear protection. Still another thing which needs tc 
be watched is the passing of cars with illegible numbers 
which result in delays and mishandling. 


For Better Welding 


Welding and the allied operations play leading parts 
in all phases of shop and enginehouse work. Because 
they do it is important that the mechanical departinents 
keep abreast of new developments in the field outside 
the industry which can be given railroad applications 
and be informed of improved techniques and practices 
within the industry. 

One way to strengthen the railroads’ welding position 
would be to place welding under the guidance of top- 
notch welding engineers and supervisors. There are 
so many ramifications of welding and the associated 
operations that these men must be specialists. Optimum 
performances can not be expected of men saddled with 
that work in addition to other duties. For one thing 
welding engineers are needed to design parts for weld- 
ing if maximum strength and economies are to be 
obtained. They are needed to select the right com- 
bination from the multitude of processes, electrodes or 
welding rods and welding equipments for the materia! 
to be welded. They are needed to train the welding 
operators who play such an important part in tke 
quality of the finished product. 

Another step that could be taken to improve rail- 
road welding would be to have their engineers and 
supervisors participate more actively and in greater 
numbers in the meetings of the American. Welding 
Society. The mechanical departments benefit by par- 
ticipation in other organizations which have the presen- 
tation of new developments and the interchange of 
ideas as paramount objectives. The A.W.S. is the 
logical place to find out about progress in the welding 
ficld and to disevss problems of mutual interest. This 
society is organized as well to conduct research in 
any phase of welding. The attendance at the railroad 
session during the recent annual meeting of the society 
in Chicago indicates that most railroads are not taking 
advantage of the opportunities for enlightenme=t 
afforded by these meetings. 

The mechanical departments could very profitably 
schedule symposiums on any one of a number of sut- 
jects at these meetings. Arc welding, oxyacetylene 
welding, shape cutting and flame hardening in railrae? 
shops are suggested topics. At the recent annua! 
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meeting of the Master Boiler Makers’ Association 
there was considerable difference of opinion expressed 
about the welding of alloy steel boilers. The best 
place to discuss this subject would seem to be an 
A.W.S. meeting. The control of distortion in welded 
passenger and freight car sides due to welding stresses 
would be another topic of considerable interest. 

The four top winners in the railroad classification 
of the $200,000 Design-For-Progress Program of The 
James F. Lincoln Arc Welding Foundation, announced 
elsewhere in this issue, are all engineers from the 
railroad supply industry. It is therefore not surprising 
that some of the outstanding welding set-ups in the 
country can be found in the plants of the car and 
locomotive builders. Men who know welding and 
keep in touch with developments are an indispensable 
factor in getting the most out of welding. 


Train Communication 


Thirteen railroads replied to a recent A.A.R. request 
for information covering their use of train communica- 
tion. The request was made by the Committee on 
Radio and Allied Communications As Applied to Rail- 
road Operation of the Communications Section, A.A.R., 
and a summary of the replies was published in a 
supplement to the 1947 proceedings. The reports 
were relatively incomplete since a considerable number 
of the installations were made so recently that sufficient 
data for preparation of estimates were not available. 
Under the circumstances, the committee did not feel 
warranted in drawing any conclusion. 

The report is nevertheless interesting, and its very 
incompleteness, coupled with known facts, serves to 
describe the present situation. For example, the 13 
railroads reporting show a total of 399 locomotives 
and 171 cabooses equipped for main-line service, and 
196 locomotives equipped for terminal service. This 
is out of a total of 42,841 locomotives and 24,106 
cabooses, operated by Class I railroads. The appar- 
ently small number of installations has given some 
concern lest the railroads be criticized for making 
insufficient use of radio channels assigned to them. A 
major part of the systems reported by the 13 roads 
employ inductive communication, but there is obvious 
need for radio as well as inductive systems. 

There are a number of reasons for the situation. 
Railroads must adopt entirely new things slowly and 
carefully, and the use of such a communication system 
involves a strong need for standardization. Equipment 
must be sufficiently rugged to withstand the vibration, 
shock and dirt common to operation on cabooses and 
locomotives. It must be capable of staying in service 
without attention for long periods of time. The rail- 
roads must also establish adequate maintenance and 
servicing facilities. Up to the present time, suitable 
equipment has not been available in quantity. 

Most of the installations reported by the 13 rail- 
roads use axle-generator power supply on their ca- 
booses. It is apparently working well, but it involves 
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a number of unsolved problems of yard battery charg- 
ing and equipment servicing and maintenance. Several 
roads are trying engine-driven generators for caboose 
power supply, but only one of the 13 reports on their 
use. It has been determined recently that voltage 
regulation must be close if tubes in sending and receiv- 
ing sets are to have the life, and give the dependable 
service, that should be expected of them. 

Some railroads are working to develop new things 
such as gear drives for small axle generators, inductor 
type, a.c. generators, etc. Others are seemingly just 
waiting to see what the more aggressive operators 
produce. All railroads are much concerned about 
what may be expected in power for caboose lighting 
and other applications, but if they refrain from doing 
anything because of this, or because they wish someone 
else to do the development work, they would deserve 
to lose the many advantages of their present position. 
A few railroads and manufacturers are doing some 
first class engineering development work and they 
should be given help and encouragement by everyone 
who expects to profit by the development of train 
communication. Its potentialities are too great to 
risk early misdirection or loss of position in the radio 
spectrum. 


Future Railway Fuels 


As the rate at which Diesel locomotives are going 
into service has accelerated, evidences of concern are 
appearing on the railroads as to the extent to which 
Diesel fuel will be available in the future. The im- 
mediate prospect of a short supply of petroleum prod- 
ucts during the coming winter, particularly in the 
middle west, has, no doubt, been a factor in stimulating 
this concern. 

The shortage in immediate prospect, however, is 
temporary in character. Among its causes are a short- 
age of pipeline capacity upon which the interior of 
the United States depends for the transportation of 
much of its petroleum and petroleum products and a 
shortage of refinery capacity. The effect of these 
factors has been aggravated by the rapid increase in 
demand for certain petroleum products caused by the 
growth of the house-heating market, by transfers from 
coal to oil because of the uncertainty as to the avail- 
ability of an adequate supply of coal and by the in- 
crease of Diesel fuel consumption on the railroads. 

But, temporary as these conditions are, there is 
need to look at the factors which will determine the 
availability of petroleum products for the more distant 
future. These have been studied by the Bureau of 
Transport Economics and Statistics of the Interstate 
Commerce Commission and the results published in 


-“Postwar Levels of Demand for Transportation Fuels 


Compared with Reserves.” Estimates of the fuel de- 
mands of the various transportation agencies were 
made for the years 1947 and 1948. Fuel reserves were 
appraised, some attention was given to competitive 
forces affecting the use of various sources of energy, 
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and the factors aftecting the future trends of fuel prices 
were discussed. 

The Bureau finds that the North American continent 
“is using and probably will continue to use its petroleum 
resources at a higher rate when compared with reserves 
than any other continent having significant production.” 
To recover oil from a pool at too high a rate has 
proved wasteful. Such withdrawal results in the in- 
filtration of water before an adequate proportion of 
the oil is removed and too high a percentage of the 
latter cannot be recovered. According to the American 
Petroleum Institute the proved reserves of petroleum 
in the United States (those which have been explored 
by drilling) amounted to 20.45 billion barrels in 1945 
and the production of petroleum to 1.74 billion barrels. 
This is a proved reserve equal to only about 12 years’ 
production. A rate of removal calling for a reserve 
equal to 20 years’ production is considered desirable in 
many fields, 

The I.C.C. study shows that the amount of drilling 
required to produce a given quantity of petroleum is 
increasing, indicating a steadily increasing cost of re- 
placement of proved reserves. This and high cor- 
poration taxation are brakes on the incentive to under- 
take the financially hazardous operations of exploring 
new fields. 

The I.C.C. also finds that the United States has 
become a net importer of petroleum and estimates that 
foreign petroleum production will fall behind the foreign 
demand by 1951. It expects a probable continued 
moderate increase in price “relative to the movement 
of all wholesale prices” up to 1965, assuming no change 
in the tariff. 

Coal reserves, which at the consumption level of 
1943 will last for over 5,000 years, are already being 
developed as sources of synthetic petroleum products. 
And there are large reserves of natural gas and shale 
oil which can be synthesized into gasoline and natural 
gas. If the supply of petroleum continues to decline 
in relation to the demand and prices continue to rise, 
the product of the synthetic processes will come into 
the market to supplement and compete with the products 
of natural petroleum. Indeed, the synthetic processes 
are already in pilot operation. 

It would be presumptuous to attempt a prediction 
as to the full effect of all these forces upon the future 
use of fuels and of the types of motive power to burn 
them on the railroads. At the present time a large 
part of the liquid fuel used by the railroads is burned 
in steam locomotives. This is an end product of dis- 
tillation and for many years it cost the railroads but 
a few cents per barrel. Today, because modern dis- 
tillation processes permit the conversion of a high 
percentage of petroleum into gasoline, Diesel fuel, and 


furnace oils, the price of the end product is going up.. 


This may improve the prospects of the Diesel. Indeed, 
if all oil-burning steam locomotives were replaced by 
Diesels, the overall quantity of liquid fuel required, 
because of the high thermal efficiency of the latter, 
would be considerably reduced. 
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Another uncertain factor in the situation is the 
pulverized coal-burning gas-turbine. How this may 
affect the situation may be known within the next 
four or five years. 


Induced-Draft. Fan 


With an annual coal bill approaching 400 million 
dollars no negligible part of which is due to the 
fact that frequently as much as 20 per cent or more 
of the total steam locomotive horsepower is required 
to produce the draft—continued complacency in neglect- 
ing possible means of increasing efficiency is open to 
question. In the matter of producing the draft ior 
the effective combustion of coal there has been no 
change in basic design since virtually the first crude 
locomotives. Draft is still produced by a simple but 
highly inefficient exhaust nozzle dragging air for 
combustion through holes in the grates with the ac- 
companying heavy drain on locomotive horsepower 
output. Substantial aid to combustion is given by two 
comparatively new developments—overfire air jets and 
the undergrate air distributor—the use of which seems 
desirable with the present drafting arrangement as 
well as with any improved drafting design. But the 
fundamental design of the locomotive drafting system 
has yet to be changed so as to provide sufficient quan- 
tities of air for good combustion while itself requiring 
an appreciably lower power consumption than is com- 
mon for the exhaust nozzle, 

Any arrangement that offers hope for supplying the 
combustion air at an appreciably lower power con- 
sumption is worth at least a preliminary investigation. 
This includes the induced-draft fan, despite a complete 
lack of success in past installations. Perhaps modern 
developments in fan design and metallurgy will make 
success possible where only failure was found before. 
Higher fan speeds and the better blade design of the 
present time may be the answer to the lack of capacity 
so often found in previous experiments. Metals that 
are available today are far more abrasive resistant than 
those available 20 and more years ago. If an investiga- 
tion showed a test installation to be justified, the first 
could be made on an oil-burning locomotive to avo: 
too many problems to solve at one time. 

On the positive side the induced draft fan offers 
many advantages if it can be developed into a reliable 
appurtenance. A reduction could be obtained in the 
power demand on the locomotive for drafting the 
fire; the draft would be more uniform, particularly at 
low speed; it would be independent of the cylinder 
back pressure and would be under the direct contr»: 
of the fireman; cylinder performance would be im- 
proved by exhausting directly to the atmosphere. The 
greater combustion efficiency would reduce fuel costs 
and would improve operation by making more horse- 
power available at the drawbar. Ashes, the disposa! 
of which is always a problem, would be reduced t 
the extent that the locomotive efficiency is increased 
and proportionately less coal has to be burned. 
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Car Foremen and Inspectors 


Car Lubrication Practices” 


Your committee last year suggested some changes in the then 
recommended practices in connection with materials used in lubri- 
cating journals and we quote in part from the A. A. R. Report of 
Committee on Lubrication of Cars and Locomotives, dated May 
23, 1947: 

“Following up this statement, it was suggested that your com- 
mittee make a comprehensive study of the A. A. R. standards and, 
if possible, develop specifications for the best grade of waste and 


K. H. Carpenter, 
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oil for journal box packing and recommend that these revised 
specifications be made mandatory through the A. A. R. rules to 
bring about the desired results in service to reduce hot box delays 
and damage to equipment to a minimum. 

“The question of possible improvement in the present A. A. R. 
specifications covering waste for journal box packing and the 
desirability of, or necessity for a more restrictive specification 
to be universally required for packing boxes on cars in interchange 
service under the A. A. R. rule was discussed at length at the 
meeting of the Committee held in Altoona, Pa. on March 6, 1947. 
The question of possible revision of the present A. A. R. speci- 
fications for car oil to improve its lubricating qualities under 
extreme weather conditions was also discussed. It was the con- 
sensus that your committee should not recommend changes in the 
A. A. R. specifications for waste and oil leading to the objectives 
suggested by the C. D. O. A. Committee on Car Lubrication Prac- 
tices without a factual basis as to what constitutes the best grade 
and mixture of waste service for all season service and the char- 
acteristics of the oil for use with the waste determined or accepted 
as the best grade, mixture, and preparation for journal box pack- 
ing. This factual basis could probably best be arrived at through 
laboratory tests, followed up by service tests designed to evaluate 
the physical characteristics and oil storage and feeding qualities of 
the waste and the lubricating value of the oil. It was decided to 
make a further study of the problem attending the setting up of a 
research program to develop the essential facts in this involved 

_ problem and, if justified, request an appropriation from the asso- 


* From a report of the Committee on Car Lubrication Practices presented 
before the meetin’ of the Car Department Officers’ Association at Chicago 
in September, 1947. 
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Shop and servicing methods 
and tools to produce quality 
work are essential factors 


ciation to cover a preliminary laboratory program to be carried 
out under the Mechanical Division Research Office on the testing 
machine available either at Altoona, Pa. or Indianapolis, Ind.” 

Whatever action is taken by the A. A. R. committee to improve 
the specification for oil and waste, will improve hot box 
performance. 

To control hot boxes, proper compliance must start in the wheel 
shop and end in the service treatment of journals in train yards. 

So many operations are dependent on others in relation to good 
lubrication practices and performance that nothing can be over- 
looked if satisfactory performance is to be obtained. 

As we stated last year, strict compliance with rules of the Wheel 
and Axle Manual will produce highly satisfactory journals and 
we can then reasonably expect satisfactory results if other sug- 
gested methods, rules, instructions, etc., are practiced in regard to 
truck maintenance and lubrication. However, many railroads 
overlook the necessity of proper wheel shop practices which defeats 
practically any kind of lubrication program. 

Tolerances have been progressively restricted in later years due 
to heavier journal loads and increased speeds, but in many cases 
wheel shops are operating with antiquated machines which cannot 
produce proper workmanship or the minimum requirements of the 
Wheel and Axle Manual. In many wheel shops the personnel is 
badly in need of instructions and qualifying ability to turn out 
acceptable work; there is too much emphasis placed on quantity 
and not enough on quality. 

When wheels and axles are properly machined and mounted, our 
basic lubrication foundation is obtained and if truck maintenance 
is proper the car journal should give many miles of satisfactory 
service without heating. 

To lubricate journals properly they must be thoroughly cleaned 
before application. All roads use some kind of rust preventative 
which must be removed before wheels are applied. Probably the 
most accepted manner of removal is by cutting the coating loose 
with kerosene and then wiping the journal with waste, rags, or 
wiping towels. The best journal produced will start out under 
a handicap unless all of this coating is removed from the journal, 
end of collar, and dust guard fit. It is essential that all the kero- 
sene be removed so that the journal will receive maximum lubri- 
cation at once. 

The accepted methods as outlined in the Wheel and Axle Man- 
ual and the requirements of Rule 66 relative to wheel application 
and packing of journal boxes will produce desirable results insofar 
as lubrication is concerned. However, these requirements cannot 
be obtained unless the proper tools, facilities and materials are 
available. 

There should be no necessity to repeat the Manual’s instruc- 
tions or rules in this report, but we venture to say that if all car 
department supervisors would read their manual from cover to 
cover each year, they would be amazed at the numerous conditions 


(Continued on page 702) 
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Above: The main dismantling and assembly bench for 
Vapor connectors—Foot-operated clamps hold the con- 
nectors securely—The revolving tray holds springs, 
bolts, and other small parts needed in the assembly 


Metallic Ste’ 
Repairs o 


A speciac department has been equipped at its Chicaga 
shops by the Chicago & North Western for reconditi 
ing flexible metallic steam-heat connectors. Labor sawi 
jigs and standard tools and wear gauges are provided a 
a space 30 ft. by 40 ft. in a car shop building fork 
hauling connectors from the entire system once 
Two repair men handle the work in batches of 507 
connectors at a time. A later article will give detaml 
gauges, tools, and repair methods. 


> 


Above, left: Connectors it , 
stock bins awaiting repairs | 


Above, right: Large welded 
metal tray with 19 compart- } 
ments of various sizes © 
which bulky parts of consa- . 
tors are moved to the asses- _Ț 
bly bench—This is 5 ft. 

3 ft. by 15 in. deep— 
material rack in the bx 
ground is 30 ft. long 

5 ft. high—tIn it 
stored new connector pi 


Left: Left to right, 
made air press for 
ing bushings; drill 
portable metal trays (2¢ 
by 36 in.) at bench level 
reclaimed partts—Behind 
drill is a grinder and 


Connector 


>. & N. W. 


Left: Jig for dismantling and reassembling Barco FT-1 connec- 
tors—The near end is for dismantling; the far end for assem- 
bling—The pedal compresses the assembly to simplify bolting 


Above left: This jig is for dismantling and assembling Vapor 
1196 and Barco FT-2 connectors for 2'4-in. trainlines—It is 
made of \-in. plate and is supported on 4-in. pipe stands— 
The long tool which is leaning against the stand is* used for 
clamping the connector when removing and reapplying the bolts 


Above right: For applying coupler heads to Y-castings (Vapor), 
horizontal tubes (Barco), and rubber steam hose—One head is 
bolted to the stand and the other head is coupled to it—The 
tube or hose is then removed and reapplied with a pipe wrench - 


Above: Test bench for connectors, No. 244 valves, regulators and end valves—Below left: The connector, rigidly supported from 
ithe bench, receives steam at about 150 Ib. per sq. in. at its upper end and is coupled to a dummy at the lower end—This 
ds driven by pitman from the device in the foreground—Three minutes is normal break-in time—Below right: Overhauled con- 
‘Mectors racked ready for spray painting—Ten cennectors are supported on each side 8 in. on centers—Tags show date of repair 


Car Lubrication 
(Continued from page 699) 


in their wheel shop and wheel handling practices that could stand 
correction, 

To provide good work in train yards each oiler must be fur- 
nished a packing iron of suflicient length and strength to set the 
packing at the extreme rear of at least 1l-in. boxes, and a good 
packing iron is of little value unless the oiler actually knows what 
he is doing and sets the packing to the desired height. He must 
also be furnished a small, sharp, pointed hook of proper length 
for use in detecting waste strands under journal bearings. If he 
is on the night shift he should have the best light obtainable, not 
the poorest, as is generally the case. In addition, well designed 
oil cans and waste pails should be furnished. 

We must place the materials he is to use at strategic places in 
the train yard so that he can get to them without climbing through 
or over cars, or having to walk necdless additional steps around 
cars. In addition, these materials must be properly stored; bear- 
ings must be stacked so they will remain in good condition; pack- 
ing must be under cover or in weather-tight drums with weather- 
tight heads. In cold weather, both packing and oil must be kept 
in heated buildings. 

We called your attention to educating oilers in our report last 
year and we want to again stress this important matter. You will 
get no more out of your oiler than you insist he give you, and if 
you will accept a mediocre job, you will get no better. 


Truck Repairs—Side Bearing Clearance 


Many hot boxes could be eliminated with better workmanship 
and truck maintenance in shops and repair tracks. Rule 66 
provides for the proper inspection and application of packing. 
If the instructions in this rule are followed diligently, the basic 
application of materials is at least correct and if the railroad 
has packing, bearings and oil of good quality and the journals, 
wheels, trucks, etc., are in good condition, hot boxes will be 
greatly minimized. This means that loaded cars must have 
sufficient body and truck side bearing clearance, wheels must 
not be out of round, brake burn comby, or with worn flanges. 
Side frames, truck bolsters, journal boxes, center plates, truck 
springs and spring planks must all be in good condition, as all 
reflect directly or indirectly in journal heating. 

Last year we told you about the poorer quality of materials 
we were having to work with and we want to emphasize again 
that there is still no improvement; yet we are increasing train 
speeds, journal loads, lengths and heights of cars, all of which 
have a direct bearing on hot box performance. 

Many roads are using Diesel locomotives which operate at 
high sustained speeds for long periods, sometimes running entire 
divisions without stops. This means higher journal temperatures 
due to increased friction and only better oil and other products 
will dissipate this additional heat. We cannot keep on increasing 
journal load and speed without better bearings, oil, packing, 
etc., if we are to keep down hot boxes. 

We are applying so-called high speed trucks under new freight 
equipment capable of speeds up to 85 m.p.h. and to accomplish 
this the truck manufacturer designed an entirely new spring 
principle, but we have the same old journal box assembly with 
the same old packing, oil and bearings. 

From 40 m.p.h. to 60 m.p.h., journal friction increases over 100 
per cent, end thrust friction increases over 200 per cent, wheels 
turn at about six hundred r.p.m. at 60 m.p.h., so it is evident we 
must have good materials to withstand the increased friction 
caused by these higher speeds. 

Tolerances have been progressively restricted in wheel shops 
on journals to provide better materials, but journal wear toler- 
ances have been increased, as has also train speed. It would 
seem that as speeds increase, wear tolerances should be more 
closely restricted. We cannot expect to get better hot box 
mileage when we place a greater load on lubrication by increas- 
ing both speed and wear tolerances. 

The friction bearing is going to be here a long time and 
we should improve it and the journal box assembly, so as to 
get the advantage of more desirable performance. 

Packing retainers have been improved and although they are 
not a cure-all, we believe there is a distinct advantage in their 
use, controlling the movement of packing in the box. The cost 
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of application is so small that the decrease in hot boxes caused 
by waste grabs should be a real incentive for most railroads 
to use them under all freight and passenger equipment; also 
service treating boxes equipped with retainers takes less labor 
as the packing needs less adjustment. 


One large packing service company states if good lubricatior 
is to be obtained and maintained, four cardinal rules must be 


universally adopted: namely, an enforceable specification for new 
oil and waste that assures quality lubricants; a specification for 
renovated material that approximates the new material specifica- 
tions; uniform weight-volume of packing per box which wiil 
unquestionably make necessary the use of machine-made waste 
pads or rolls to replace one piece packing; tight closures to 
assure and maintain the maximum advantage of quality lubricants. 

(The report was submitted for the committee by K. H. Car- 
penter, chairman, superintendent car department, D. L. & W-) 


Discussion 


There was an extensive discussion of this report which begar 
with a statement by one chief car inspector that more freight 
cars are now passing through interchange in such condition 
that they ought not to be operated than he has observed in 
50 years’ experience. He said that the only solution is to retire 
many of these cars or write them up under Rule 120. 

Another member stated that the report brings out a number 
of mechancal conditions which should be condemned and re- 
ferred to the A. A. R. for appropriate action. For example. 
he mentioned wheels, also coupler crosskeys and truck side 
bearings, as the cause of numerous failures. 

Another suggestion advanced was to provide heavier fanges 
on body center plates. In connection with side bearings, this 
member said that the possibility of making them adjustable 
should be fully explored, as this improvement would save the 
railroads large amounts of money annually. 

B. H. Barrett, general shop superintendent, C. B. & Q. 
Havelock, Neb., confirmed the report that center plates are 
weak, but said they are not entirely at fault as the car bodies 
are still required to take excessive shocks due to inadequate 
draft gears. He indicated that body bolsters also are susfering 
from this condition. Mr. Barrett commended the Present Z-bar 
center sill construction, but urged the use of full-size center 
fillers which may be welded in place. He said that designers 
are now sometimes going too far in attempting to save weight 
at critical points in the car construction. 

P. J. Hogan, supervisor car inspection and maintenance, New 
Haven, suggested that freight car trucks be stenciled for greater 
ease in getting trucks reassembled under the proper cars in 
cases of derailment. 


Freight Car 
Developments* 
By J. A. Welscht 


Freight equipment on the railroad is the revenue pro- 
ducer, and the maintenance of freight equipment and the 
claims paid to shippers, for damage to ladings, have a 
pronounced effect on earnings. 

Many new developments are occurring in the freight- 
car field. For example, the Association of American 
Railroads is making extensive tests of various new types 
of brake beams which manufacturers have presented te 
them, and there is no question in my mind that a greatly 
improved beam will result. 

Freight claims are rapidly increasing which is show: 
by the startling payments made by U. S. railroads as 
follows: $59,736,000 in 1944; $78. 791,000 in 1945: 
$94,300,000 i in 1946. Thus far, in the current year. 
freight claims paid are running 20 per cent over 1020 
so that the total payments for 1947 will be over $110- 
000.000. This year will be the first year since World 


* Part of a paper presented at the November 19 meeting of tt: 
Car Foremen’s Association of Chicago. 


+ Superintendent, car department, Ilinois Central. 
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War I that they have exceeded $100,000,000. Is it any 
wonder, therefore, that all railroad managements are 
vitally interested in this subject, not only because of the 
millions which they pay out in claims, but because 
claims mean dissatisfied shippers and loss of traffic. 

For many years it was felt that little could be done 
by the car department in the reduction of freight claims 
as it was the impression that most of this was due to 
rough handling of equipment. This may have been a 
defeatist attitude, for recent investigations make it appear 
that rough riding of freight cars is unquestionably re- 
sponsible for a larger percentage of damage claims than 
rough handling. It is for this reason that easier-riding 
freight-car trucks which have been developed and are 
now available for new equipment and improved spring 
and spring-damping arrangements for existing cars, have 
received and should receive greater consideration by car 
departments. In addition to this, easier-riding trucks 
should be of direct interest to the car department as they 
will probably substantially reduce maintenance of both 
equipment and road bed. 


Cars Delayed at Interchange Points 


It is a known fact that cars are delayed entirely too 
long at interchange gateways and in many cases are 
inspected three or four times before leaving the terminal. 
New and more efficient methods will have to be developed 
in the inspection and handling of cars at interchange 
points. Since this inspection is usually between two or 
more roads, it will require coordination. It is necessary 
for us to devise ways and means, so far as we in the 
car department can, to help insure faster and better serv- 
ice at less cost in order to meet future competition. 

Good results have been obtained in better inspection 
where the car foreman applies enough personal effort to 
educate his yard forces to insure that cars are bad ordered 
only when necessary. Closer inspection must be made of 
cars at originating points on the line to see that the 
car and lading are in condition to go through to destina- 
tion. This will expedite the handling of trains both on 
the line and at terminals. 

Much thought must also be given to better inspection, 
classification carding, and repairing of empty freight cars 
before they are placed for loading. Generally, the loaded 
car receives the preferred inspection, whereas it is just 
as important to inspect the empty car, make any repairs 
necessary and then card it for the commodity it is suit- 
able to carry. Many delays to loads and the possibility 
of transfers or adjustments of lading with freight claims 
resulting from this source may be avoided if the inspector 
is properly educated and alert in the performance of his 
duties. 


More Effective Handling of Bad-Order Cars 


We must also think up more efficient methods of 
handling bad-order cars. When a car is on the repair 
track for some particular defect, it should be thoroughly 
inspected by a competent inspector or foreman and all 
repairs made as required by the interchange rules. This 
will avoid stopping the car at some other repair track 
a few days later. Consideration must also be given to 
the so-called “high-speed repair tracks” where bad order 
loaded cars must be placed, repaired and forwarded in 
their regular scheduled trains. 

From a classified or heavy-repair standpoint, our pro- 
gram on the Illinois Central is to get all freight cars 
through the shop on a four-year cycle. This is done most 
economically by selecting certain series of cars and assign- 
ing them to a certain shop where the schedule is set up to 
repair a specified number of cars per day. AB brake 
applications are made to cars going through the shop 
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on these programs. It is necessary to follow up with 
the transportation department to get the cars into the 
shop and with the stores and purchasing departments 
for the necessary materials. We have succeeded in this 
program to the extent that we believe our freight cars 
are in as good physical condition as any in the country 
at this time. 

In 1935 the Illinois Central started experimenting with 
the conversion of some cars and building others for 
pulpwood, stone and other special commodities. At that 
time, one particular car was built which I want to call 
to your attention. It was an all-steel, wood-lined box 
car, built in accordance with A. A. R. specifications in 
effect at that time. The car has not been in the shop for 
other than painting, cleaning of brakes, etc., since it 
was built, and we call it the “granddaddy” of our present 
day equipment. It is to be used in comparison as to 
serviceability with cars we have built or purchased since 
that time and what is known as the package car. 


I. C. Builds 600 Composite Hopper Cars 


In 1943 we were in dire need of hopper cars which 
could not be obtained from any manufacturer, and we 
set out to build 600 A. A. R. composite hoppers in our 
own shop. Some of the fabricating work was contracted 
to manufacturers, some was performed in our locomo- 
tive shop at Paducah, and some of it was done at our 
Centralia Car Shop, where the building took place. Since 
that time we have installed fabricating machinery, presses, 
etc., for car work at Centralia and have built completely 
1,500 box cars, 350 auto cars, 500 flat cars and 450 
hopper cars, or a total of 2,800 cars. This operation has 
proved entirely successful as well as economical. 

At this time we are having constructed by one manu- 
facturer, 400 hopper cars of Cor-ten steel. This will be 
an all-welded job. The light weight of this car is es- 
timated at 34,000 1b., and since this is a 50-ton car, 
the braking ratio requires the car to be equipped with 
load-compensating brake. . 

We also are constructing five hopper cars of aluminum 
in our shops at McComb, Miss. This operation requires 
heat treatment of the aluminum materials after parts 
are fabricated. i 

We expect to use nailable steel flooring for experi- 
mental purposes in some of our mill-type cars to be 
built in 1948. It is supposed to save costs because of 
longer wear and less liability to damage from impact 
loading or ripping with unloading tools. It is claimed 
that under normal conditions this floor will last as long 
as the car itself, but of course we in the field know 
that it will be subjected to all conditions except normal. 


An Innovation in Dust Guards 


Much could be said about hot boxes, but I merely 
want to bring out here the development of a dust guard 
which is an innovation in design and material, employing 
a 16-gauge hot-rolled steel insert for added strength and 
resistance to strain and graphite-coated rubber to seal 
in the oil and seal out the dirt or other foreign matter. 
This dust guard has four rubber bands extending around 
its outer edges at the back and front of the unit. This 
synthetic rubber material. which is oil, heat and abrasion 
resistant, is chemically and mechanically bonded to the 
steel insert, so no pull or roll of the axle can displace it. 
As the dust guard moves horizontally or vertically in 
the dust guard well, the rubber acts as a squeegee, pre- 
venting entry of dirt, dust, etc., and seals the oil in. 
Wheels may be changed without damage to the dust 
guard. . l 

Shipper demand for high-speed livestock service has 
prompted the Union Pacific to equip 800 stock cars with 
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roller bearings. Cars so equipped have resulted in in- 
creased business. This is a barometer for those of us 
handling livestock, and we should be looking into it. 

The treating of lumber used in building and repairing 
stock cars is another development attributable to the 
car department. 

Last, but not least, is the experimental aluminum re- 
frigerator car built in the I. C. shop at McComb, Miss. 
This car was built to plans formulated by the Refrigerator 
Car Committee of the United Fresh Fruit and Vegetable 
Association. It has many innovations. It has been on 
display at Chicago, New York, Washington and other 
cities and is still under surveilance of the United Fresh 
Fruit and Vegetable Association as well as engineers 
of the Association of American Railroads. From all 
reports its performance has been good. The car has 
collapsible aluminum bulkheads and has successfully 
handled merchandise on its return trips to the fruit 
territories. 


Pullman-Standard 
Employee Suggestions 


The employee suggestion system, developed and exten- 
sively used at the Pullman-Standard Car Manufactur- 
ing Company shops at Bessemer, Ala., Butler, Pa., 
Michigan City, Ind., Pullman, Chicago, and Worcester, 
Mass., is producing hundreds of suggestions which in 
the aggregate greatly promote increased car shop safety, 
efficiency and output. Specific objections sought with 
this suggestion system include reduction in costs, im- 
provements in production, quality, or designs, better 
public relations, safer operation, better plant house- 
keeping and working conditions, elimination of waste, 
and reduced weight of equipment. 

All suggestions are received, analyzed and rated on 


Device for carrying Insulmat drum and spray machine 
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an individual plant basis. Those accepted are recognized 
as the basis of cash prizes of varying amount awarded 
to the employees responsible. As reported in the No- 
vember, 1947, Supplement to  Pullman-Standard’s 
monthly publication “The Car Builder,” there were a 


Method of applying cheese cloth backing to shellaced stencil paper 


total of 203 individual suggestions submitted at the 
company’s five plants. 

Typical of these suggestions is the device for carry- 
ing an Insulmat drum and spraying equipment, both at 
the same time, from one car position to the other with 
the shop crane. This device is used at the Worcester 
passenger-car shop. 

In the illustration, it will be observed that two steel 
bands encircle the drum and are welded to a pair of 
3¢-in. by 3-in. vertical steel bars which are united at the 
top and forged into a hook shape for engagement with 
a chain from the shop crane. The circular bands are 
hinged on one side and pinned on the other for ease ot 
placing around the drum which they fit snugly just under 
the upper rim and the lower stiffening Corrugation. 
This prevents the drum from slipping out of the device 
when an upward pull is exerted on the hook. 

The device also has an upward projecting arm o 
bracket which forms a convenient support for the large 
Insulmat hose, smaller air hose and spray gun used in 
applying the material to car bodies by the spray method. 
The advantage of this device is that it keeps the drum 
and all equipment used in spraying Insulmat all on one 
carrier which can be easily handled about the shop with 
a single crane movement, whereas at least two crane 
moves were formerly required. 

Another suggestion, advanced by an employee at the 
Bessemer freight-car shop, consists of backing up shel 
laced stencil paper with cheese cloth to give greater 
strength and durability to the paper, hence increasing the 
life of stencils and enabling cleaner work to be done 
with them. In the second illustration, a large sheet oÍ 
stencil paper is shown on the shop floor with a gir! 
applying a coat of shellac to the paper after which the 
cheese cloth is unrolled and firmly adheres to the shel- 
laced surface of the paper which is then cut into stencils 
by the usual methods. It is estimated that the resultant 
increased stencil life at this shop effects a saving 0 
about $300 a year. 
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Flue and Tube 
Application and Maintenance 


A committee report presented at the annual meeting of 
the Master Boiler Makers’ Association on September 18, 
1947, discussed the application and maintenance of flues 
and tubes. Each of the committee members contributed 
papers describing the methods practiced on their respec- 
tive railroads. 

` The committee was composed of E. H. Gilley (chair- 
man), general boiler foreman, Grand Trunk; E. 

» Owens (vice chairman), general boiler inspector, Union 

4 Pacific; S. F. Wentz, stationary boiler inspector, New 
York Central; F. E. Goodwin, district mechanical in- 
spector, Canadian National; L. D. Prior, regional boiler 
inspector, Baltimore & Ohio; A. T. Hunter, assistant 
general boiler inspector, Atchison, Topeka & Santa Fe; 
A. D. O’Neal, chief boiler inspector, Pere Marquette, 
and J. J. Desmond, boiler foreman, Washington Ter- 
minal, 

An abstract of the paper presented by Mr. Owens 
follows. The papers prepared by the other committee 

» members will be published in abstract form in later issues. 

All flues and tubes have the beads seal welded in the 
firebox ends when applied to locomotives on our system. 
In removing them when new flue sheets are not required, 
it is our practice to burn off all beads with the cutting 
torch at the firebox end. Flues 3% in. and larger are 
then burned off just inside the front flue sheet with the 
acetylene cutting torch. All 2-in. and 2'%-in. tubes are 
cut off just inside the front flue sheet with standard cut- 
ting-off tools. One or two of the large flue holes are 
rolled out and all flues and tubes are removed from the 
boiler through these enlarged holes. 

When necessary to renew arch tubes, the old tubes 
are removed by burning off flush at the fire side of the 
door and flue sheets, and the remaining burrs removed 
from the holes by splitting them with a cutting torch, 
collapsing the burr with an air hammer and oyster knife 
tool. 


Safe-Ending of Flues and Tubes 


The drum type rattler is used for cleaning flues and 
tubes. After cleaning and inspection the flues and tubes 
are cut off square at the end to which the safe end is to 
be welded. The machine used in cutting off the flues 
and tubes at this station is a disk cutting knife revolved 
by electric motor, the cutting disk and shaft being station- 
ary, the flue or tube being forced up to the cutting disk 
by a small hydraulic jack operated by means of a foot 
lever. While the flue is revolving during the cutting-off 
operation, its end is being polished with an emery stone 
which is held on the flue or tube by a lever arrangement 
operated by hand. 

The flues and tubes are then rolled to an electric re- 
sistance welder that operates automatically. The tre- 
mendous force exerted in bringing the flue and safe end 
together during the welding operation results in a ridge 
of slag formation both inside and outside of flue. This 
is %@ in. to % in. wide and about the same height. The 
flues or tubes are rolled to the stripper, a machine devel- 
oped to remove this flash slag formation from both the 
inside and outside of the flue or tube. All slag is removed 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


down to the parent metal. Our welds are not hammered 
or rolled. 

After the stripping-machine operation the flues and 
tubes are cut to proper length, loaded in a rack, annealed, 
and transported to stock or the the boiler to which they 
are to be applied. No flues or tubes are tested before 
being applied to the boilers. 

Only two of our major shops are equipped with the 
new welding and stripping machines and they have only 
been in service a few months. The performance so far 
has demonstrated the safety of all welds and has also 
demonstrated that all the flues and tubes reclaimed for 
locomotives on our entire system can be reclaimed at 
these two major shops, which involves approximately 
120,000 to 125,000 flues and tubes per year. 


Application and Maintenance of Flues 


While all methods and maintenance practices followed 
on our railroad are believed to be good and sound, we 
are still looking for something better for flues and tubes, 
something that will give us a longer life without the 
leakage we experienced from fire cracked beads, flues 
grooving off just inside the front flue sheet, failed seal 
welds, and damage from cinder wear. 

The successful performance of flues and tubes involves 
good practices when preparing them for application, such 
as proper annea'ing, swedging, cutting off to length for 
the proper amount of metal to form good beads (which 
should be small), good snug fits of flues and tubes in 
their holes in the tube sheet to get away from all ex- 
cessive cold working necessary to get them tight in 
sheet, and proper seal welding of beads. 

Our 2-in., 2%-in., 3-Y%in. and 4-in. flues are set in 
the firebox end with sectional tube expanders, allowing 


One of the Union Pacific’s flue shops, showing a new automatic flue 
welding machine at the left and a stripping machine for removing 
flash slag formations at the right 
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346 in. for beading. We then expand the 2-in. and 
214-in. tubes with a sectional tube expander, turning 
the expander three times. A form A expander is used 
for this operation, and then the bead is formed with 
standard beading tools. All 3!4-in. and 4-in. flues are 
expanded with a three-way roller expander, allowing 
%6 in. for beading. All 534-in. and 51-in. flues are set 
with a straight roller expander, just rolling them enough 
to fit snugly in the holes, and then they are rolled with 
a three-way roller expander, allowing #4 in. for beading. 
All flues and tubes in the front tube sheet are rolled with 
a roller expander, allowing 34, in. for beading, and all 
34-in., 334-in., 534-in. and 514-in. flues and 20 per 
cent of the 2-in. and 2'%4-in. tubes are beaded. 

The back tube sheet is sand blasted before the applica- 
tion of flues and tubes and all flue beads are seal welded 
in the firebox end before the locomotive is released. The 
boiler is not filled with warm water when seal welding 
flue beads. 

All flues and tubes are applied without copper ferrules 
and very good service has been obtained in combustion- 
chamber engines. However, in short fireboxes with 
straight back flue sheets the service results are not as 
satisfactory as the flue beads crack more quickly than 
in combustion-chamber locomotives. The advantage of 
copper ferrules in any back flue sheet is that after the 
flue beads start to crack longitudinally they can be tem- 
porarily repaired by rolling. 

By making repairs when the flue beads start to crack 
by chipping off the bead flush, countersinking the sheet 
with an air hammer and flat chisel, being careful not to 
damage the end of the flue to the depth of the counter- 
sink, and flush weld, which should be done without 
flaring the end of the flue, the flues or tubes are con- 
ditioned to finish their mileage with less trouble than 
where copper ferrules are used. 

The maintenance of flues, or the repairs necessary 
at monthly inspection periods on the Union Pacific, is 
governed largely by the territory in which the loco- 
motives work and the service conditions. First, flues 
and tubes must be kept clean for successful performance. 
The practice is followed of washing all flues which 
accommodate superheater units on coal-burning engines 
and blowing with air all flues and tubes on oil-burning 
engines. It is sometimes necessary to wash the tubes 
even on oil burners. It is a good practice to tighten 
flues and tubes in flue holes with sectional expanders at 
given periods, depending both on water and service con- 
ditions. 


Questions and Answers 
On Locomotive Practice 


By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identit 
will not be disclosed without permission to do Or. 


Spun-Steel Wheels 


Q.—How are spun-steel tender-truck wheels manufactured, 
and is this type of wheel rolled or cast?—A. C. D. : 


A.—Spun-steel wheels are cast steel. They are pro- 
duced in assembled metal molds which consist chiefly 
of heavy steel rings machined to the proper contour. 
The entire rim section of each wheel is encased within 
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these steel-ring molds when spun. Molds, with the 
wheels in horizontal position and assembled in horizontal 
spinning tables, are poured from the center with great 
rapidity. High pressure is thereby exerted on the metal 
in the rim as the result of the centrifugal force produced. 
The manufacturing principle involved produces and main- 
tains high centrifugal fluid compression during the entire 
period in which pouring and solidification of metal takes 
place. For the purpose of further explanation and to 
differentiate from centrifugal operations which may have 
been employed in the past, it is particularly pointed out 
that the spun process described above is predicated on 
the utilization of high pressure made possible by the 
metal ring molds. This, in turn, is intended to have a 
definite effect on producing desired characteristics 
throughout the rim, plate, and hub portions of the wheel 
with reference to uniformity, density, and relief of work 
strains and stresses. 


Centering Force for a 
Rocker-Type Centering Device 


Q.—I was interested to read on page 192-3 of your issue of 
April, 1947, the answer given to the question on “Engine-Truck 
Centering Devices”, but I beg to disagree with the centering force 
calculated for the rocker-type arrangement when deflection of the 
truck has occurred. 

I have not had experience with this type of centering device, but 
I understand that the upper arc of the rocker is part of a circle 
having the same center as the lower bearing surface on the op- 
posite side. If so, as deflection occurs, this center moves along a 
line parallel to the inclined surface of the rocker bearing and 834 
in. (that is V (314)2 + (8%)e away from it. For the inclined 
surface to be at right angles to the direction of the resultant 
thrust in the rocker, a very desjrable feature, the taper of the 
rocker bearing would be 314 in. in 834 in. measured along the in- 
cline (sine a). However, for any deflection, the ratio of re- 
storing force to vertical weight on the truck is surely as 314 in. 
to 8% in., (tan a), the same as when the truck is central. Fig. 1 
illustrates 2-in. and 4-in. deflections. 

The restoring forces for both rocker and swing link-hanger 
types of centering devices are shown in Fig. 2. 

In the case mentioned, it would be very interesting to learn the 
reason why the change was made from swing-link hangers to 
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Fig. 1—Diagram of the restoring force in a rocker-type centering 
device for 2-in. and 4-in. displacement from center 


rockers. Possibly the restoring forces became rather too large 
at the greater deflections, as has been found in Britain on some 
engines fitted with swing-link hangers. It is a feature to be 
avoided, particularly when the truck is a two-wheel one, unless 
friction is introduced deliberately to reduce the restoring force 
at the expense of increasing the force when the deflection of tix 
truck is increasing. 

In Britain, compensation of weight of locomotives is not popular. 
In engines not compensated and with trucks having centering 
devices in which the centering forces are solely dependant upon the 
weight carried by the truck, the engine is lifted by the truck when 
deflection occurs and a redistribution of weight occurs. This may 
be serious; the existing forces of the device are correspondingly 
increased; the life of the springs carrying the trucks may be ap- 
preciably reduced; when such devices are used at each end of an 
engine, a considerable loss of adhesive weight occurs on curves so 
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that slipping when pulling“heavily is not uncommon in these cir- 
© umstances.—J.C.L. 

A.—To change the slope of the top bearing from 314 
in. in 934 in. to 314 in. in 834 in. measured along the 
incline, as outlined in the question, would defeat the 
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Fig. 2—Left: The restoring force in a rocker-type centering device 
with a taper of 3¥%-in. in 834-in—Right: Restoring forces in a 
hanger-type centering device 


purpose of this type of centering device, in that the initial 
and constant resistance of the truck would be 40 per 
cent at all times. This type of centering device is de- 
signed so that the initial resistance will be greater than 
the constant resistance for reasons stated in April issue. 


Air Brake 
Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


DESCRIPTION OF THE S-40-D-BRAKE VALVE PARTS 


566—O.—How is the shaft movement controlled? A.— 
As shown in Fig. 10, handle 42 engages driver shaft 
housing 6 and controls movement of shaft 11, which has a 
cam, shown in Section C-C. 

567—OQ.—In which position can the handle be inserted 
or withdrawn? A.—Release position. 

568—O.—In what position is the cam at tts lowest 
point? A.—lIn release position as indicated by handle 
stop 4, in which position the cam is at its lowest point 
releasing pressure on dog 72. 

569—Q.—What happens when handle is moved to the 
right? A.—Brake application as obtained by moving the 
handle to the right, which action increases cam pressure 
on dog 72 and pusher 68. 

570—Q.—What is attached to pusher 68? A.—Balance 
levers are attached to pusher 68 with roller 69 pivoted 
on exhaust valve 64. The lower end of the balance lever 
pivots on inlet valve 50 through push rod 70. 

571—Q.—W hat does the balance lever control? A.— 
The self-lapping function of the brake valve, to be ex- 
plained later. 

572—Q.—To what is the exhaust valve seat connected? 
A.—The exhaust valve seat, which is located in piston 59, 
is connected by a series of holes to the spring cavity which 
is open to the brake valve exhaust. 

5/3—Q.—To what is the interior chamber of the brake 
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valve connected? A.—To the independent application 
and release pipe 20. This connection is controlled by the 
cam 11 through dog 15, to hold application valve 25 
unseated. 

574—Q.—In what position is the application valve 
unseated? A.—All positions of the brake valve handle 
except locking position. 

575—Q.—Describe the operation of the brake valve 
handle. A.—The brake valve handle is hinged by cam 
roller 77 and is held upward, as shown, by spring 10. 
Independent release is obtained by depressing the brake 
valve handle on bail 37, Section A-A. Lower spring 106 
normally holds pilot valve 105 and release valve 22 
seated, closing off main reservoir supply, and upper 
check valve H unseated, opening the actuating pipe to 
atmosphere. When the handle 42 is depressed on the bail 
37, plunger 20 seats check valve 17 and unseats pilot 
valve 105 and release valve 22 permitting main reservoir 
air to flow to the actuating pipe. 

576—Q.—W hat does locking position consist of and 
what may it be used for? A.—Locking position consists 
of a slot in the handle guard 34 at the extreme left and 
may be used to retain locomotive brake cylinder pres- 
sure lower than that in the car brake cylinders. 

577—Q.—How is this accomplished? A.—This is ac- 
complished by depressing the handle at the desired point 
in the application zone and quickly moving to locking 
position. Plunger 20 seats valve 17 and unseats pilot 
valve 105 and release valve 22, holding any desired 
pressure in the brake cylinders. ` 

578—Q.—What else happens in this position? A— 
Dog 15, falls on the lower stop of its cam, permitting 
valve spring 28 to seat application valve 25, closing the 
independent application and release pipe. 

579—Q.—What holds controlled emergency valve to 
its seat and in which positions? A.— Controlled emer- 
gency valve 24 is heli seated by its spring in all handle 
positions except full pplication. 

580—Q.—What occurs in full application position? 
A.—A cam on the handle shaft engages the valve stem 
and unseats the valve, opening the, controlled emergency 
pipe to the exhaust. 

581—Q.—What effect does this have? A.—This nulli- 
fies the controlled emergency feature in full independent 
application position. 


CoMBINED-AUXILIARY, EMERGENCY AND DISPLACEMENT 
RESERVOIR 


582—Q.—What type reservoir is used with this equip- 
ment? A.—A combined auxiliary emergency and dis- 
placement reservoir (Figs. 11 and 12). 

583—Q.—Why are these three reservoirs combined? 
A.—In order to provide for installation in the least pos- 
sible space and keep the weight as low as practical. 

584—Q.—How does the auxiliary reservoir function? 
A.—It is the local air supply used with the control valve 
to provide for proper functioning of the service portion 
and operate the relay valves to apply the brake. 

585—Q.—How does the emergency reservoir function? 
A.—It is the local air supply used with the control valve 
to provide the quick recharge, graduated release and high 
emergency pressure features. 

586_O-~-What does the displacement reservoir pro- 
vide? A.—The required operating volume to develop the 
proper relation of brake pipe reduction. 

587—Q.—How does thts reservoir function in con- 
junction with the control valve operation? A.—The con- 
trol valve operates to admit air to or exhaust air from 
this reservoir, the application and release rates being 
ou by chokes 3 and 8 in the control valve pipe 

racket. 
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5SS—O.—What happens when a brake application is 
made? A.—When a brake application is made, the 
diaphragm is deflected, increasing the volume so that 
the initial rate of pressure development is uniform with 
that of existing brake equipment. 
_ I89—Q.—What is the K-2 Rotair Valve? A—A 
selector valve with three positions. Fig. 13. 

590--Q.—W hat are these positions and how are they 
used? A.—Freight-marked “FRGT” when the locomo- 
tive is hauling a long freight train. Passenger “PASS” 
on short trains. Lap position, marked “LAP”. The 
rotair valve handle is placed in this posintion on all loco- 
motive units in a train other than the locomotive from 
which the brakes are controlled. 

591—Q.—Where are the three handle position mark- 
ings located? A.—The three handle position markings 
“FRGT”, “PASS” and “LAP” are located on the handle 
side of escutcheon plate 25. 


Locomotive 
Balancing Table 


Most railroads are confronted with the serious problem 
of being unable to obtain a revised weight distribution 
after additions are made to locomotives or after they are 
rebuilt in railroad shops. The exception is where the 
shops are located near a builder’s plant having scale 
equipment available for determining the weights to locate 
the longitudinal center of gravity. 

The Canadian Pacific found that even moving loco- 
motives to a builder’s plant was costly as it involved 
crew wages and shipping charges. It also found that the 
use of a turntable on which to balance a locomotive and 
determine its longitudinal center of gravity was unsatis- 
factory because a turntable does not have a proper pivot 
point. 

These difficulties were overcome by the C. P. by the 
construction of a balancing table at its Angus shops, 
Montreal, Que., Canada. The table, shown in the illustra- 
tion, has two main side-frame members 58 ft. long that 
were made from discarded bridge girders. The distance 
between the center line of the girders is 15 ft. 6 in. The 
girders are braced transversely at the bottom by seven 15- 
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in. I-beams. The rails are laid on 48 crossties 10 in. wide, 
18 in. high and 15 ft. 6 in. long that rest on the bottom 
angles of the girders. 

Two-inch planking covers the ties between the outside 
of each rail and the inside of each girder. 

The table is balanced on two 6-in. pins, 15 in. long, one 
pin directly under each girder at the center of the table. 
The table is supported at each corner by a cam arrange- 
ment, shown in the foreground of the illustration, which 
permits the ends to swing free when all cams are dis- 
placed by means of the levers. A pointer at the center 
of the table indicates the balanced position of the table 
when it centers on markings painted on a plate that is 
supported by the center pier. This pointer is centered by 
moving the locomotive until the table is balanced. 

The Canadian Pacific has found that by using this 
table and an ordinary track scale that a locomotive can 
be weighed quickly and accurately. This railroad has 
checked several lots of locomotives coming from builders’ 
plants on the balancing table. The locations of the longi- 
tudinal center of gravity as determined by use of the table 
have been within 14 in. to 24 in. of those obtained by the 
builders. 


Questions and Answers 
By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems, 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission 1s 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Removal of 
Flame Cutting Restrictions 


Q.—I am referring to a question which appeared on page 8 
of the February, 1947 issue of the Railway Mechanical Engineer. 
Could you refer me to the published reports of the investigation 
as well as to the code-making bodies which have removed all 
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restrictions pertaining to welding on the edges of surfaces that 
have been prepared by flame cutting?—E. R. 


A.—The 1936 & 1937 Official Proceedings of the 
Master Boilermakers Association included a paper on 
“The Effect of Flame Cutting Upon Steel Boiler Plate” 
by the Research Committee of the International Acetylene 
Association. This committee reported that the A. S. M. 
E. Boiler Code Committee has removed all restrictions 
in the Boiler Code pertaining to welding on the surfaces 
that have been prepared by flame cutting. The rules now 
state that plates may be cut to size and shape by a flame- 
cutting process, provided the carbon content of the steel 
does not exceed 0.35 per cent. These rules stipulate 
further, however, that gas-cut plate edges must be uni- 
form and smooth and that all loose scale and slag ac- 
cumulations must be removed from them before welding. 
It is expressly stated in the Boiler Code that the dis- 
coloration which may appear on the gas-cut surfaces is 
not considered to be detrimental oxidation. 


Computing Strength 
Of Copper Tubing 


Q.—The top connection of the water column is connected to 
the extension on the top of the firebox with 114-in. outside- 
diameter copper tubing. We are now using No. 12 B.W.G.- 
gauge copper tubing. Is this tubing satisfactory for a working 
pressure of 275 lb. per sq. in.?—F. E. B. 


A.—The bursting pressure of seamless copper tubing 
may be estimated by using the following formula: 


Tensile strength of metal, lb. per sq. in. X 
thickness of wall, in. 
—_— a = Bursting pressure 
Radius of tube (14 outside diameter), in. 


Substituting in the above formula, we have 
Thickness of wall, No. 12 oe in. 
1 
Radius of tube, =.75 in. 


Assuming the tensile strength of annealed copper tubing 
to be 30,000 Ib. per sq. in., and substituting in the formula: 


30,000 x .109 


35 =4,360 ib. bursting pressure 


Bursting pressure, lb. per sq. in 
—— aactor of safety. 
Working pressure, lb. per sq. in. 


By substituting we have: 


4360 
—— =15.8=factor of safety. 
275 


The 134-in. outside-diameter No. 12 B. W. G. gauge 
copper tubing would be satisfactory for a working pres- 
sure of 275 lb. per sq. in. It is the general practice to 
have a high factor of safety for copper tubing located in- 
side of the cab. 


Electric Welding 
Nickel-clad Plate 


Q.—Does the procedure for electric welding nickel-clad plate 
differ from that for carbon-steel plates ?—F. I. R. 

A.—In general, the procedure for welding nickel-clad 
plate differs only from welding carbon-steel plate in that 
the nickel side of the plate requires nickel metallic arc 
welding wire. The preferred procedure in welding nickel- 
clad plate, particularly with a beveled joint is as fol- 
lows :—Assemble the structure by tacking from the steel 
side; complete the weld on the nickel side with a single 
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bead; chip out the tacks and clean to the root of the 
bevel; complete the weld on the steel side. 

In ‘shops where bevelling is done by hand chipping, 
it is usually desirable to weld the steel side first to avoid 
the possibility of burning, through uneven welding, and 
other difficulties arising from variations in the separation 
of the joint and the thickness of the lip at the root of 
the bevel. The accustomed practices prevailing in the 
shop, including size and type of welding rod, current 
adjustment, and manipulation peculiar to individual 
operators, are used without important modifications in 
welding the steel side of the plate. The skilled operator 
should have no difficulty in welding the nickel side. The 
principal point to be observed in the preparation of the 
points, assembly, and welding are: 

1—The edges of the plate should be planed to give 
uniform alignment of the joint. 

2—Beveled butt joints should be assembled with the 
edges of the bevel at the lip closely butted. 

3—On joints welded first from the steel side, the nickel 
side should be cleaned free from “icicles” slag and heavy 
oxide. It is advisable to chip the seam with a round-nose 
chisel to a depth necessary to expose sound metal at the 
root of the steel weld. 

4—Use nickel metallic arc welding wire for welding 
the nickel side. 

5—The operator should make trial welds with reversed 
polarity at several current values, and select the amperage 
that best suits the nature of the work and his own 
manipulation methods. 

6—A short arc, %¢-in. to a in. long, is an absolute 
necessity. 

7—The selection of the size of electrode and the ad- 
justment of the welding current must properly balance 
the penetration and rate of electrode fusion. 


Effect of Heavier-Gauge 
Safe Ends on Life of Flues 


Q.—We have considerable trouble with the tubes and flues 
cinder cutting at the back tube sheet. Can the service of the flues 
and tubes be lengthened by applying safe ends of a heavier-gage 
than the tubes and flues now in the boiler ?—F.E.D. 

A.—The use of heavier-gauge safe ends at the firebox 
end of the tubes has resulted in the life of the flues being 
considerably prolonged, provided the thickness of the safe 
ends is not increased to a point where it causes fire- 
cracking of the flue bead due to the heavier-gauge safe 
end. 


Quality of Steam 


Q.—What is meant by the term “quality of steam”? How is it 
determined in a locomotive boiler ?—F.R.N. 

A.—Wet steam is a mixture of saturated steam and 
liquid at the same temperature. The quality of the mix- 
ture is the per centage of its aggregate weight which is 
saturated steam. Road tests of locomotives show an 
average quality of 95 per cent for the saturated steam 
delivered to the superheater. The quality is determined 
by means of a steam calorimeter receiving steam from an 
appropriate sampling nozzle in the steam space. A type 
frequently used in locomotive test work is the throttling 
calorimeter, the essential details of which are a throttling 
orifice admitting steam into the expansion chamber of 
the calorimeter, and a thermometer well inserted into the 
expansion chamber so as to be entirely surrounded by 
the low-pressure steam from the throttling orifice. It 
operates on the principle that when steam passes through 
an orifice from a higher to a lower pressure the total heat 
of the steam remains unchanged, providing there is no 
loss due to radiation, There are various commercial 
forms of this type of calorimeter. 
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ELECTRICAL SECTION 


Eliminating Axle Breakage 


Fig. 1—The end of the axle is polished with a portable emery disc 
polishing machine to eliminate stamp marks and nicks, before the 
tests are made 


@w February 18, 1946, a Sperry Supersonic Reflecto- 
scope made by Sperry Products, Inc., was placed in serv- 
ice at the Erie general repair shop at Hornell, N. Y., 
and instructions were given our men by Sperry repre- 
sentatives in the method of detecting subsurface defects 
in locomotive axles and crank pins. 

The results obtained have not only increased axle and 
pin life with consequent saving in material and labor 
costs, but have increased the safety of train operation, 
and reduced out-of-service time of locomotives caused 
by axle breakage in service.” 

Originally, it was the railroad’s practice to permit axles 
to run until they were worn to the condemning limit in 
the journal, or a crack or other defect was located visibly. 

One peculiarity of fatigue failure is the lack of outward 
evidence that the material has been over stressed to the 
point where it is approaching failure. Examination by 
eye, magnetic particle methods or Reflectoscope may not 
disclose a fatigued condition, yet the steel may fail in a 
comparatively short time after inspection. 


Cause of Failures 


Some means of detecting the presence of a hidden crack 
was highly desirable since experience has shown that 
there is no reliable figure which can be placed upon the 
safe mileage of any locomotive axle. Quality of steel 


* Engineer of Tests and Chief Chemist, Erie Railroad. 
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By E. D. Hall* 


Erie is now using Sperry Reflecto- 
scopes to detect flaws in axles 
and crank pins, and has disposed 
of arbitrary axle replacements 


used—its heat treatment, its finish at the time of installa- 
tion and the condition of fillets after wear has taken 
place,—all have some bearing on the expected life. By 
far the largest single factor, however, is overstressing the 
axle. Improper setting of wedges, worn rod bearings, 
valves out of square, improper drifting, wheels out of 
balance, tires worn out of round, wheels out of quarter, 
poorly aligned turntables, worn railroad crossing frogs, 
low joints and other bad track conditions all result in 
stressing the axle beyond the theoretical limits set up by 
the designer. Any one of these conditions may be present 
for a short time in the life of an axle, or combinations 
may be present which temporarily greatly overstress the 
axle. Since axle failures are in most cases the result of 
fatigue, any increase in stresses above the endurance 
limit causes early failure if the stresses are repeated often 
enough. Proof that this condition exists is shown by 
the following list of failures of main driving axles under 
2-8-4 locomotives, all of the same class. 


Table I 
Axle Failures on 2-8-4 Locomotives 
Per cent of cross 


sectional area cracked 
before failure occurred 


Age 


oF 
Years Months 


Mileage 


11 
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It will be seen from the table that failures occurred in 
service with mileage as low as 26,642, and as high as 
405,668. 

Each failure was investigated and in only a few cases 
was the quality of steel thought to have any direct in- 
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Fig. 2—The searching unit 

being applied to the end of 

an axle while the operator 

watches the oscilloscope 
screen 


fluence on the failure. All axles were purchased to the 
same specifications and were checked by inspectors. One 
axle referred to above contained numerous small bursts, 


Fig. 3—Method of using the Reflectoscope on a crank pin 


which could only be detected by microscopic etch test, 
which was not at that time being used. 

Analysis of failures on heavy freight engines of the 
class mentioned above and other similar classes developed 
that the average mileage of main axles at time of failure 
was 250,000 miles. It was decided to set up an arbitrary 
mileage limit on all locomotive axles and crank pins. 
Since locomotives were being run 120,000 miles between 
Class 3 repair periods, we set 240,000 miles for main 
axle replacement and various multiples of 120,000 for 
other than main axles and pins. It can readily be seen 
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that this method could not hope to prevent all axle failures, 
and a certain number did occur. On the other hand many 
axles were renewed, which could have made additional 
mileage. 


Use of the Reflectoscope 


It was thought possible that the Reflectoscope might 
locate cracked axles readily and without the necessity of 
removing wheel centers from axles or pins from wheel 
centers, and on February 18, 1946, a Sperry Supersonic 
Reflectoscope was placed on test at the general locomotive 
repair shop at Hornell, N. Y. 

This machine transmits a beam of supersonic sound 
waves from one end of the piece to be tested longitudinally 


Fig. 4—The chalk mark on the side of the axle shows the position, 
and the mark on the end shows the depth of a crack as indicated 
by the Reflectoscope 
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through the piece. These waves are reflected from the 
opposite end of the piece and are picked up electrically at 
the point where they start. The movement of the waves 
from the point of origin, and the point where they are 
reflected 1s shown on a ground glass screen. If any 
crack, subsurface defect, or any other condition is present, 
which interferes with the passage of the waves through 
the piece, the location of this defect is immediately shown 
as a new indication on the screen. 

The operation of the Reflectoscope is quite simple. It 
can be used at any location where electric current is 
available. The operator can be a machinist, electrician or 
other regular employee who can be instructed in a very 
short time. 

Before tests are made on axles or crank pins, the end 
of the axle or pin to which the searching unit of the 
Reflectoscope is to be applied, is polished by means 


Fig. 5—For the purpose of testing, locomotives are spotted so that 
the rods are not over the axles 


of a portable emery disc polishing machine to eliminate 
stamp marks and nicks, which would damage the crystal 
of the searching unit or prevent making a full contact. 
This is shown in Fig. 1. A film of machine oiL is applied 
to the polished surface and the searching unit is placed 
in contact with the end of the axle or crank pin, as 
shown in Figs. 2 and 3. 


Outlines of Defect can Be Traced 


While the searching unit is moved from one spot to 
another on the end of the piece to be tested, the visible 
indication of sound wave reflections is observed on the 
Reflectoscope. Any sub-surface condition is noted and if 
one is found, the operator follows the limits of this indi- 
‘cation, thereby tracing the transverse pattern of the 
defect on the end of the axles and notes the longitudinal 
distance from the searching unit. The indications can 
be checked as often as desired. 

Figure 4 shows the outline of a crack in a driving axle 
marked to show the indications of the Reflectoscope, while 
the wheel was still in place. This axle was pressed out 
of the wheel center, Magnafluxed and photographed with 
the Magnaflux powder adhering to the actual crack. As 
can be seen from the photograph, the crack is in the wheel 
fit and could not be located by other means without re- 
moving the wheel. Many axles cut up to verify indi- 
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cations of the Reflectoscope have shown that in most 
cases the Reflectoscope indication showed cracks to be 
very slightly deeper than the actual cracks found. This 
is considered of advantage. 

Crank pins and axles can be tested in locomotives 
in roundhouses or other locations without removing side 


Fig. 6—Typical reflectogram obtained when testing a defective axle— 

The peaked indication on the left is the initial pulse as the sound 

waves enter the axle—The high peak at the right is the reflection of 

sound from the opposite side of the wheel seat and the center peak 

is the reflection from a crack in the wheel seat—In a good axle the 
center peak will not appear 


rods or dropping wheels. Figures 2 and 5 illustrate how 
engines are spotted for making tests. 


Test Results 


Since the installation of the first machine at Hornell 
backshop, 1,688 axles and 861 pins have been tested. Of 
this number, 74 axles and 26 pins have been found de- 
fective and replaced saving possible failures. 

In addition, 57 axles having mileages beyond the pre- 
vious condemning limit have been tested and found satis- 
factory for further service and have produced additional 
mileage amounting to 2,694,349 miles to June 1, 1947, 
which is the equivalent of the previous mileage of 11 
axles. Thirty-eight of these axles are still in service and 
accumulating additional mileages, which result in addi- 
tional saving. As time goes on, more and more axles 
having mileage greater than the previous limit will be in 
service and greater savings will be made. 

New axles and pins are being tested before they are 
applied to locomotives and consideration is being given 
to the installation of additional machines in car shops to 
check car axles before applying wheels. 

Since we had 337 locomotives larger than switch en- 
gines with which we had experienced axle-breakage,— 
and these engines had 1,377 driving axles, 2,754 pins, 
466 engine truck and 463 trailer axles,—it was obviously 
impossible to check these axles and pins often enough 
to assure finding all cracks before failure occurred. 

The only time locomotives could be checked was while 
they were receiving classified repairs at Hornell. Some 
locomotives received classified repairs at other terminals. 
One heavy freight locomotive broke a main axle in 
service 26,592 miles after it had been inspected. The 
failure was a fatigue failure. Records indicate no crack 
existed at 202,836 miles, but that a fatigue crack started 
and progressed, covering approximately 80 per cent of 
the total cross section area at the time of final failure. 
This axle was in service on one of the most powerful 
2-8-4 locomotives not equipped with tandem main rods. 

We, therefore, purchased two more Reflectoscopes, one 
being used jointly by the roundhouses at Meadville, Pa., 
and Marion, Ohio, the other being used jointly by the 
roundhouses at Jersey City, N. J., and Port Jervis, N. Y. 
We are now able to test every axle on heavy freight and 
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passenger power every month, and axles and pins on 


smaller engines at slightly longer intervals. 

Since the installation of the three machines, no axles 
or crank pins have broken in service. The roundhouses 
have found a total of 22 axles defective, in addition to 
those found at the Hornell shops. 

The total savings effected by these machines are con- 
siderably more than the cost of the axles. Damage to the 
other parts of a locomotive when an axle breaks may 
amount to $5,000, while total damage in case of derail- 
ment may run into hundreds of thousands of dollars. 
One thing usually not considered by mechanical officers 
is the cost of tying up the railroad while the engine is 
being removed from the scene of the accident. From a 
transportation standpoint, the elimination of such occur- 
rences is sufficient reason to give serious consideration to 
any means of preventing road failures. 


Other Uses 


Additional uses are being found for the Reflectoscope in 
checking axles on which gears are mounted, such as 
booster axles, Diesel driving axles, and shafts upon which 
bushings are pressed, such as Diesel traction motor shafts. 

The condition of steel under pressed or shrunk bushings 
such as inner races of roller bearings can readily be 
determined without the necessity of removing the bush- 
ings or races. It is expected that many more uses will 
be found for this type of machine in determining condition 
of metal in places which cannot be seen without dis- 
mantling the equipment, which will result in more depend- 
able service at reduced expense. 

The A. A. R. Committee on Axles has been conducting 
fatigue tests on various kinds of steel prepared for use 
by different methods in an attempt to reduce pin and axle 
breakage. Results to date seem to indicate greater pos- 
sible mileage than obtained with plain carbon steel. 

The Erie has run, and is running, tests of carbon steel 
axles with various heat treatments, and has tried out 
various preparation procedures such as stress relief 
grooves, rolling wheel fits, etc., and some increase in axle 
life has been obtained. However, it appears that since 
so many factors other than material have a bearing on the 
axle life, it will still be necessary to have a means of de- 
tecting fatigue cracks to avoid failures. 


Vacuum impregnating tanks 
at the Silvis, Ill., shops of the 
Chicago, Rock Island & Pacific 
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Value of Impregnation 


The value of vacuum impregnation of railway traction 
motors with insulating varnish has long been a source of 
argument, it being contended by some that the coils are 
not really impregnated and that dipping in open tanks 
is equally effective. For the purpose of determining the 
facts, tests were made recently in the Silvis, Ill., shops 
of the Chicago, Rock Island & Pacific. 

Three traction motors which required rewinding were 
selected for making the tests. In each case the armature 
was placed in the impregnator under 28 in. of vacuum 
for two hours and then the varnish was allowed to enter 
the tank while still under vacuum and remain so for 
two hours. 

At the end of this time, the vacuum was released and 
a pressure of 50 lb. applied. Armature No. 1 was left 
under pressure for four hours, armature No. 2 for eight 
hours, and armature No. 3 for twelve hours. All three 
were subsequently baked until the varnish was tacky. 
The armature coils were then cut off at the end of the 
laminations and inspected. The tacky character of the 
varnish made it possible to see just how much penetra- 
tion had been obtained. The coils of armature No. 1 
showed a penetration of %4¢ in. at the outer surface of 
the upper coil. The coils of armature No. 2, under 
pressure for eight hours, showed impregnation through 
the upper coil but not into the lower coil in the slot. 
The coils of armature No. 3, under pressure for 12 
hours, were impregnated to a point about half way 
through the lower coil. 

The varnish in the second and third cases had entered 
into and completely through the insulation between all 
three turns. The type of varnish used was 2 A-100, 
manufactured by the Sterling Varnish Company. 

These results indicated that complete penetration could 
be obtained in less than 24 hours. Since the shop works 
only one eight-hour shift, and since the impregnator can 
therefore be loaded only once in a 24-hour period, it is 
now the practice of the Silvis shop to allow all armatures 
to remain in the impregnator for periods of 16 to 24 
hours, depending upon the time in the working period 
it is necessary to load the impregnator. To further assure 
complete impregnation, the pressure has been increased 
from 50 to 80 pounds. 
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Power Supply for Cabooses” 


W unex considering a form of primary power supply 
for radio-equipped cabooses or way cars, it seems at first 
glance that the problem is a simple one that can be 
solved by merely obtaining some equipment that will 
produce the required amount of voltage and current, and 
be so constructed that a normal amount of service and 
performance may be expected with a normal amount of 
maintenance, 

But after going into the problem a little further, it 
becomes evident that other factors must be taken into 
account which make the choice of power supply more 
involved, and the choice for one railroad will not neces- 
sarily be the proper choice for another. 

It is obvious that the only types of power supply that 
can be considered at this time are those available today, 
or that may be available in the immediate future. One 
manufacturer offered to attempt development on an air- 
driven device which would obtain its primary power by 
bleeding a small portion of air from the train line. As- 
suming that this might be possible, it could not be toler- 
ated because the radio would be inoperative when the 
train was pulled in two or in switch operations when the 
radio equipment might be needed most. 


Engine or Axle Power 


This leaves us with only two basic forms of power 
from which a choice must be made,—(1) internal com- 
bustion engine-driven generators, and (2) battery power. 
Under the classification of internal combustion engines, 
we have gasoline, propane and Diesel engines driving 
d. c. generators or alternators. Battery power can be 
subdivided into straight batteries, substituted at destina- 
tion or terminal charged, and battery power, supported 
by axle-driven generators. 

Perhaps the best method of attacking the problem is to 
itemize all pertinent factors or requirements in the order 
of their importance ;—which again will not be the same 
order for all railroads because operating conditions, agree- 
ments with crafts, climatic and terrain conditions, etc., 
differ drastically between roads. 

Inasmuch as the power supply is basically desired for 
operating communication equipment, it is assumed that 
the most important problem for consideration is its 
ability to deliver dependable power with a minimum 
amount of failure in service. 

Operating problems should perhaps be number two on 
the list. This does not assume much importance with 
some roads, but we believe a majority of the railroads 
are faced with it. It is not an easy matter to effect 
changes in the operating practices or contracts with the 
brotherhoods to simplify the communications depart- 
ment’s program. 

Problem number three should consist of maintaining 
the power supply equipment,—and last, the costs in- 
volved in the use of each type of power. 

To obtain dependable service it is necessary to use 
power equipment that will withstand all adverse con- 
ditions to which it will be subjected, of which there are 
many—changes in temperature, altitude and humidity, 
dirt, dust, sand, snow, rain, vibration, extreme shock 
and load variation. It must be capable of delivering 


* Paper presented at the meeting of the Communications Section, Asso- 
ciation of Americaa Railroads in Miami, Fla., October 21-23, 1947. 
+ Radio engineer, Denver & Rio Grande Western. 
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By E. H. Musgrovej 


The fundamental equipment require- 
ments in the order of their impor- 
tanee are dependable power, fulfil- 
ment of operating needs, ease of 
maintenance and acceptable costs 


power whether the train is moving slow, or fast, or 
standing for long periods of time. It must be capable of 
delivering dependable power for long periods of time 
without attention of skilled workman, and in the case of 
internal combustion engines, must be easy and simple 
to start under all conditions. It must be free from dan- 
gerous gases, fire hazards, etc. Failure to comply with 
any one of these requirements can very easily result 
in failure of communication. 


Engine Power 


Gasoline engine-driven generators will meet the re- 
quirements pretty well, with the exception of fire hazard. 
Some cities will not allow a running gasoline engine 
equipped car to enter certain limits which would place 
restrictions on the use of them. The majority of rail- 
roads would rather not use gasoline engines on rolling 
stock and some refuse outright. The railroad insurance 
companies frown on the use of them, so on the whole 
they will be considered too dangerous for this type oi 
work, and will be eliminated from the list of acceptable 
power supplies. 

Next, is the propane engine-driven generator. Like 
the gasoline unit, it meets the requirements very well 
except possibly the fire hazard, and altitude change stip- 
ulation. The railroad fire underwriters consider the 


Axle Generator as applied to a caboose with an endless V-belt drive 
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propane engine safer than the gasoline engine, but more 
-of a fire hazard than the Diesel. However, I believe it 
is accepted from a safety standpoint. Our railroad has 
‘been using several propane engines on cabooses for two 
years with no indication of fire risk to date. 

Some trouble has been encountered in keeping them 
operating when extreme changes in altitude are encoun- 
tered. For instance, one of our caboose service points 
is Grand Junction, Colorado, with an altitude of 4,580 ft. 
The engines are checked and adjusted to that altitude 
and released for service. The train may go west, or 
east, and if to Pueblo, by way of Tennessee Pass, which 
has a track altitude of 10,200 ft., more often than we 
like to admit, the train arrives at Pueblo with the pro- 
pane engine dead, beacuse of nearly a mile change in 
altitude. 

Another point that may not be inherent in all propane 
engines, but is evident in those we have worked with, 
is that of being extremely hard to start in cold weather. 
Perhaps, the engine manufacturers can work this one 
out, but it is mentioned as one point to take into con- 
sideration before purchasing. 


Diesel engine-driven generators will undoubtedly com- 
ply with all of the requirements. Our road has had one 
in service 24 hours a day for a year and a half. The 
engine operated 10,050 hours continuously before it gave 
any trouble. After repairing, it has given another 5,000 
hours continuous service and is still going. The fire 
underwriters consider the Diesel engine more of a fire 
hazard than battery power, but safer than propane or 
gasoline power. 

It is not the writer’s belief that any light, highspeed, 
air-cooled engine can be justified in railroad work. 
Though they might fuffill the requirements when new, 
they cannot be expected to last very long, and certain 
inherent characteristics tend to make their use undesir- 
able. 

Compared with water-cooled engines they operate at a 
disadvantage. It is hard to provide sufficient air cooling 
in high ambient temperatures, and if this is accomplished, 
then it is likely that the engine will run too cold in low 
temperatures. Of course this problem can be compen- 
sated for by the use of automatic or manual shutters 
which will in turn further complicate the installation and 
maintenance. Then, too, when all this external air is 
required for cooling, the engine is subjected to more than 
its share of dirt, sand, and moisture which will ma- 
terially shorten its useful life. 

Also since air-cooled engines run at such high tem- 
peratures, they consume much more lubricating oil than 
do water-cooled units. This results in much shorter 
running time between servicings which is most undesir- 
able. Use of larger crankcases and pumping the lubricat- 
ing oil from an externally cooled tank will reduce the 
oil consumption somewhat, but will not help to any 
marked degree. 

The use of heavy one-cylindergequipment offers the 
problem of eliminating vibration on the caboose, espe- 
cially in the case of all-steel cabooses where the engine 
vibration is transmitted throughout the car with no 
natural dampening as is present in the wood caboose. 
We found, however, that by careful choice of vibration 
dampeners, the caboose receives no more vibration than 
is caused by small multi-cylinder engines. 


In the case of battery power, if we assume that ample 
provisions have been made to insure that the batteries 
will not become discharged, no matter what operating 
conditions they are subjected to, then all requirements 
will be fulfilled. The insurance companies consider 
storage batteries, with or without axle generators, the 
ultimate from the standpoint of fire hazard. 
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Axle Power 


However, providing ample insurance against failure 
is quite a trick, and must not be treated lightly. Rail- 
roads have long been users of axle-driven generators for 


Application of a Diesel-engine-generator unit under a caboose 


charging batteries, which in turn furnish power for lights, 
air conditioning and miscellaneous equipment in pas- 


senger service. Freight trains offer entirely different 


problems than passenger trains. These must be overcome 
to deliver the high standard of performance required by 
communication service on freight trains. 

One of the first obstacles to axle-driven equipment used 
on cabooses, as compared with passenger service is that 
of the difference in average speed. This may be compen- 
sated for by decreasing generator pulley sizes, but it is 
impractical to increase the size of the axle pulley over 
that used on passenger equipment. Caboose wheels are 
smaller in diameter so the same pulley would have less 
clearance from the ties. The closer the pulley travels to 
the ties, the more gravel and snow it will pick up with a 
consequent increase in belt breakage. Also it is entirely 
possible for the locomotive to attain'a speed of approxi- 
mately 8 m.p.h. before the caboose starts. No passenger 
equipment ever offered this kind of strain to its axle- 
drive belts. All of which simply means that more belt 
trouble can be expected in freight service than passenger, 
which is particularly undesirable since railroads are not 
organized to maintain freight equipment with the same 
degree of regularity or efficiency as passenger. 


Batteries 


Another point worth considering when installing bat- 
tery equipment is the type of battery to be used. There 
are two kinds—lead-acid and Edison types that are con- 
sidered standard with the industry. The lead-acid is 
more subject to shock, and if in a discharged state can 
be ruined by freezing temperatures. Also, there is the 
item of corrosion which the lead-acid battery offers, and 
the battery cannot stand a very fast charge. The latter 
becomes important in the case of terminal charging. The 
one good point with the lead-acid battery, however, is 
that its voltage remains relatively constant until a dis- 
charged state becomes imminent. On the other hand 
the Edison type battery can withstand much more shock, 
is not subjected to freezing when discharged, does not 
corrode, and can stand very high rates of charge. But, 
the terminal voltage drops faster than that of the lead- 
acid battery, and the only way the output voltage can be 
held constant is to maintain the same degree of charge 
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at all times, which of course is impossible. This natur- 
ally results in poor voltage regulation, which will be 
discussed later. 

Whether terminal charging or axle-driven equipment 
or both are used for charging, the battery must obviously 
be of sufficient capacity plus a safety factor to operate 
radio equipment properly for long periods of time when 
the train is standing on the main line or is in trouble. 
It is just such cases where radio is used the most and 
adequate protection must be provided to insure communi- 
cation. Battery power is, of course, less efficient than 
engine generators because of the number of conversions 
required before voltage is actually imposed on the radio 
equipment. 


Voltage Regulation 


A year and a half ago, we placed radio equipment in 
operation and maintained records on each piece. At that 
time we found that we could keep radio equipment in 
operation in Diesel locomotives for something like an 


A Diesel-engine-generator set installed in a compartment in one 
corner of a caboose 


average of eight days before failing. Propane-equipped 
cabooses averaged two weeks and the one Diesel-equipped 
caboose operated continuously for five weeks before fail- 
ure. By the time four months had elapsed, we had 
worked over some of the radio equipment with help from 
the factory and removed a number of troublesome fea- 
tures. The modified radio units were placed in service 
and allowed to run to breakdown. This time we averaged 
27 days on the locomotives, 40 days on the propane 
engine cabooses, and 92 days on the Diesel engine ca- 
boose. 

Further modified radio equipment was placed in serv- 
ice in the locomotives and cabooses the first of this year, 
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and our findings to date are: All radio equipment in 
the locomotives can be depended upon to operate more 
than two months; on propane engine equipped cabooses 
two and one-half to three months; on the Diesel engine 
caboose we do not know. We are now removing the 
radio equipment on a preventive maintenance basis, to 
insure against road failure. One v.h.f. receiver failed 
five days after installation because of a defective tube, 
but outside of that the equipment in the Diesel caboose 
has given no trouble whatever. The v.h.f. receiver (which 
is the most troublesome of all the units) has been in 
service since the first of the year, however, it was re- 
moved from service the middle of August for preventive 
maintenance although still operating satisfactorily. 

To install radio equipment on freight trains is quite 
expensive, but to properly maintain it may cost up to 
$850.00 per year, per train. If, by close voltage regula- 
tion the maintenance periods could be reduced fifty per 
cent, as indicated, the radio maintenance costs will be 
materially reduced. 

It is too early to establish definitely the importance of 
close voltage regulation, but we strongly suspect that 
it is there. Recorded charts were taken of all power 
equipment, and we found that the propane engine gen- 
erators gave us a voltage regulation of Æ+ six per cent 
fluctuating approximately once every three seconds above 
or below the mean 115 volts. 

In the case of the Diesel-engine-generator, the voltage 
regulation held to + 1.5 per cent with fluctuations oc- 
curring approximately once every fifteen seconds. The 
Diesel locomotives use 64-volt batteries for power, and 
fluctuate from 64 volts to 78 volts, or plus 22 per cent 
with no minus fluctuations, the mean voltage being 64 
volts. We have no figures on battery-equipped cabooses 
that we have taken ourselves, but one railroad communi- 
cations official states that there is a + fluctuation of 19 
per cent; another + 21 per cent; another + 18 per cent. 
It would be very interesting to make the same tests on 
battery equipment that we have conducted on our ca- 
booses. 

If we can attach importance to the above findings, 
then we can no longer say that we will accept a caboose 
power supply with a voltage regulation of + 5 per cent, 
as suggested by radio equipment manufacturers and the 
A.A.R. It will definitely be to a railroads’ advantage to 
purchase as closely regulated power supply systems as 
the industry knows how to produce. 


Effect of Operating Conditions 


Problem number two for discussion is the effect of 
operating conditions on the choice of caboose power 
supply. It cannot be hoped that we can solve these 
problems for other railroads; in fact, we can do nothing 
to change our own operating system. But we can dis- 
cuss them and point out why in many instances a 
secondary choice of #xboose power must be made. 

In the first place, we understand that the majority 
of railroads have their cabooses assigned. This is indeed 
a deplorable situation for radio operation on the main 
line. When this condition exists, the cabooses are only 
going to operate over one division and will be in actual 
road service one-third of the time or less. On the other 
hand the locomotives are operating the majority of the 
time, and usually over more than one division. This 
means that if one locomotive operating over three divi- 
sions is radio-equipped, then all cabooses operating over 
those three divisions must likewise be equipped to pro- 
tect the one engine. Of course this is a one-sided example. 
but serves to make the point. When cabooses are as- 
signed, the trainmen live in them when on one end of the 
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division. It is apparent that the train crew will not want 
to spend 16 hours in a dead cabouse with a plus 46-db. 
engine background noise. 

Of course, if engine equipment were used, the engine 
could be shut down at the end of the run and started 
again by the train crew before starting on the next run. 
This would be perfectly satisfactory if the engine did 
not give trouble in starting. 

Also, as one railroad official pointed out, if ten ca- 
booses were stored in the yard, and men sleeping in 
them, complaints would be received if crews, preparing 
one of the cabooses to go out on line, started the engine 
and allowed it to run for some time before the caboose 
was removed from the storage track. In an instance 
such as this, unless the engine could be sufficiently 
muffled and mounted in a sound-proof compartment, with 
vibration reduced to a minimum, it is obvious that bat- 
tery power would be the only answer. 

A railroad that uses assigned cabooses has the best 
to know where a given caboose is at the moment. In 
chance of recovering batteries by terminal charging when 
necessary. This is, of course, due to the layover time 
at terminals. On the other hand, roads that pool their 
cabooses usually run them nearly continuously and 
should a battery be down, there is little chance of get- 
ting it charged at a terminal unless the caboose is bad 
ordered and removed from service. 

Another bad feature of the pooled caboose system is 
that there has been a tendency for the transportation 
people to be quite lax as to what caboose goes on what 
train and very often it is nearly impossible for them 
other words, they have been drawing from a pool and 
it really did not matter what caboose was used. Now, 
however, with some of the cabooses radio-equipped to 
match up with radio-equipped engines, it matters a lot 
which one is selected. 

All employes handling the makeup of trains and move- 
ments of cabooses after they are taken from a train will 
have to have systems set up so that they know where the 
way cars are at all times, and can spot them on the 
proper tracks so that they may receive power supply 
servicing as well as radio checking with as little lost 
time as possible. 

Cabooses have in the past been treated practically the 
same as freight cars, but with radio equipment and power 
supply equipment to be serviced and repaired, it is going 
to be necessary to set up special facilities to handle the 
work. Also procedures for switching and handling of 
cabooses by the yard forces must be effected. 

Though the handling of pooled and assigned cabooses 


will necessarily be different, and whether pooled or as-- 


signed will have a bearing on the type of power supply 
selected, stil] the only real advantage that the pooled 
caboose has over the assigned is that installations can 
be made caboose for engine, resulting in a far less initial 
outlay of money. 


Maintenance of Equipment 


Problem number three is the maintenance of the 
power supply equipment. Experience accumulated on the 
Rio Grande shows that the small high-speed engine gen- 
erator units require far too much servicing and mainte- 
nance to justify their lower initial cost. For instance, 
propane, air-cooled, two-cylinder, 1800-r.p.m. units now 
in service must have the crankcase oil checked every 
eighteen hours, with an average of one pint of oil added. 
A propane bottle must be changed every three days and 
every ten days the oil must be changed, the starting bat- 
teries checked, the engine performance checked and speed, 
voltage, etc. noted. Then once a month the engine is 
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ready for overhaul, and is exchanged with one from the 
overhaul shop. 

In contrast to this record, the Diesel engine requires 
servicing once every 10 days, at which time the crank- 
case is drained; ratliator, batteries, speed performance, 
etc. checked, the engine refueled, and then it is satis- 
factory for another ten days. About once a year the 
engine must be shopped for overhaul. 

From a maintenance and servicing basis, in comparing 
the propane, light air-cooled engine with the Diesel water- 
cooled engine, we find that with fewer servicings on the 
Diesel we can establish a single service point. which 
means that all education, supervision, personnel, parts 
and supplies may be handled at one point only, which 
simplifies service and maintenance problems. Also the 
handling of fuel oil is much simpler than the handling of 
over two hundred pounds of weight for each propane 
bottle. 

In spite of all the additional servicing and multiplicity 
of checks, the propane engines are inoperative an average 
of eight per cent of the train miles which is certainly 
not a desirable record. On the other hand the Diesel 
was inoperative two tenths of one per cent of the train 
miles. 

The Rio Grande has had no experience with battery 
equipment on cabooses. However, from information 
received from other roads and our own electrical men 
who have had much experience with maintenance of 
battery and axle-driven generators on passenger equip- 
ment as well as battery and generator equipment on 
Diesel electric engines, we feel reasonably safe in making 
the following statements regarding the maintenance and 
failure of this type of power. 

After every round trip run, (approximately every five 
days), the battery water and voltage should be checked, 
belts inspected and regulation equipment and lamps 
(when used) checked. When the batteries are discharged 
it will take about twelve hours of terminal charging to 
bring them back to normal. When lead acid batteries 
are used, some repair due to freezing must be expected. 
Considering that these batteries freeze on passenger 
equipment and have to be replaced, it is certainly rea- 
sonable to expect a greater percentage of replacement on 
freight equipment because of slower runs, much longer 
stand-out in sidings, etc., and because the servicing 
facilities are not nearly comparable to those used on pas- 
senger equipment. 

A reasonable amount of maintenance can be expected 
each year on the generator, regulation equipment, and 
pulleys in addition to the batteries. Then, of course, there 
are belt replacements. All of the equipment manufac- 
turers are using endless belts working over a part of the 
axle pulley, so the belts can be easily changed out without 
dropping the wheels or trucks. Because of curves and 
keeping the belts in line between the swinging truck 
and stationary frame (on which the generator must be 
mounted), the flat belt can best be justified because it 
can work over a very wide pulley to compensate for 
out-of-line of the axle and underframe. However, the 
flat belt is more prone to breakage due to snow and ice 
piling up on the pulleys, and will not withstand the 
shock offered by, slack action of the train as well as 
“V” belts. When “V” belts are used, both the “V” side 
and the flat back of the belt ride on pulleys, or else the 
belt has to be twisted one hundred eighty degrees. Either 
practice is very bad and leads to short belt life. 


First Costs 


The last item of the discussion is that of costs. There 
are three kinds to be considered. The first and most 
obvious, and probably the most unimportant, is the 
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initial outlay of money required to purchase and install 
power supply equipment. Taking the power equipment 
in the order in which it has been discussed thus far, we 
have first—the propane engine driven generator. The 
purchase price of this unit complete is about $500. To 
this must be added the installation cost, which will vary 
widely, depending on the type of installation and stand- 
ards required by the individual railroad. However, to 
establish an arbitrary standard on all installations dis- 
cussed, we can assume an installation cost of $300, mak- 
ing a total of $800 for a complete unit per caboose. 

A single-cylinder, 1,200-r.p.m., water-cooled Diesel 
unit will cost about $1,400, plus a $100 installation cost, 
based on the previous standard mentioned. 

The axle-driven generator battery equipment will cost 
about $1,500 per unit, plus $1,300 for batteries and about 
$400 for installation, a total of $3,200 per caboose. 


Maintenance Costs 


The next cost to be considered is that cf maintenance 
and servicing. The propane air-cooled engines must be 
serviced about 500 times per year at a labor cost of about 
$300. The oil and fuel consumption will approximate 
$465 per year, or a total servicing cost of $765 per year. 
The engine must be overhauled about 12 times a year at 
a labor cost of $425, and a materials cost of $420, or 
a total of $845 per year for maintenance. The total cost 
for servicing and maintenance for one year would then 
be $1,600 or more than three times the original cost. 

The Diesel water-cooled engine requires servicing 
about 40 times a year, with a total labor cost of $125. The 
oil and fuel consumption will run less than $70 or a 
total servicing cost of nearly $200 per year. The engine 
must be overhauled once a year with a labor charge of 
about $35 and about $70 for parts, making a total of $105 
for a year’s maintenance. This gives an estimated total 
of $300 per year for both servicing and maintenance, or 
twenty per cent of its original cost. 

Labor costs for servicing axle-driven battery equip- 
ment will be about $240 per year. General repairs labor 
will amount to an estimated $125 per year. Add to this 
$150 for belt replacement and parts for generator, volt- 
age regulator, pulleys, etc. This amounts to a total of 
$515 for all servicing and maintenance, or sixteen per 
cent of the original investment. 


Axle or Diesel Power 


From the standpoint of reliability and over-all depend- 
able service, the axle drive and the Diesel engine appear 
comparable. The installation and the annual operating 
cost of the axle drive are nearly twice those of the Diesel 
unit, but the life expectancy of the axle drive is probably 
twice that of the Diesel, and in no case can it be con- 
sidered exorbitantly high-priced. 

As to voltage regulation, the axle-driven equipment 
cannot come up to that of the Diesel, but if the mean 
voltage is taken to be around twenty-six volts instead of 
thirty-two and regulated down to the twenty-six volt, 
value, the over-all regulation will be close enough to do a 
very satisfactory job. 

The real determining factor, controlling choice of 
caboose power supply, will in most cases be a part of 
the operating problems involved on the individual road. 
In any case, the servicing and maintenance costs of both 
the power supply and radio equipment must be con- 
sidered. 

I am indebted to the Santa Fe, Missouri Pacific, New 
Haven, Rock Island, Milwaukee, and Boston & Maine 
railroads and the Eclipse-Pioneer and Witte Engine 
manufacturers, for help given in the preparation of this 
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paper. On the Rio Grande, all of our first hand exper- 
ience with caboose power has been in the engine-driven 
generator field. For this reason, I find it hard to make 
comparisons with battery power. In spite of help from 
those who have had experience with this type of power, 
we cannot be sure that their conclusions would neces- 
sarily coincide with ours because of the difference in 
operating conditions, altitude, climate, etc., I sincerely 
hope we are not being unfair to any manufacturer's 
equipment. 


Signal Lights And 
Sealed-Beam Headlights 


The Seaboard is equipping its original Diesel-electric 
passenger locomotives with Mars Figure-8 signal lights 
and pairs of sealed-beam headlights. The locomotives 
were equipped orignally with headlights having one 250- 
watt lamp and a 14-in, glass reflector. A special front- 
end construction of the locomotive made it impossible to 
mount the stationary headlight in the door at the front 
end, and the question of how to mount both units war 
referred to the Mars Signal Light Company. 

The solution of the problem was an innovation in 
headlight practice. The existing stationary headlight 
housing was modified to accommodate a Mars WR-5000- 
A light and to also permit the placing of two 200-watt, 
30-volt, sealed-beam lights just below the signal light. 

These lights each deliver an initial beam candle power 
of from 200,000 to 210,000 and they offer the advantage 
of producing light in the case of failure of one filament. 


Front end of a Seaboard Diesel-electric passenger locomotive showing 
the arrangement of the signal light and the two sealed-beam lamps 
which constitute the stationary headlight 
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——NEW DEVICES —— 


@il Burner with 
Proportioning Valve 


Johnston proportioning burners were de- 
signed to fill the demand for a simplified 
oil burner that can be manually or auto- 
matically controlled by one lever. They 


consist of the standard Johnston Reverse 
Blast Oil Burners with the Johnston Fuel- 
trol 


Proportioning Valve attached with 


The Johnston Proportioning Burner for auto- 
matic control 


a synchronizing mechanism so that the air 
and oil balance is maintained in the same 
ratio at any setting between low and high 
fire by one lever control. With automatic 
control seyeral burners can be, used on 
one furnace and all control motors operated 
in unison by a system of simple relays 
controlled by a pyrometer. 

This product of the Johnston Manufac- 
turing Company, 2825 East Hennepin ave- 
nue, Minneapolis 13, Minn., has the pro- 
portioning control valve attached to the 
burner. The valve orifice and mechanism 
are so arranged that the oil flow can be 
set for a low fire when the burner air 
adjustment is at its low setting. With 
the air and oil adjustments manually set 
at this point, the operating linkages of the 
valve and burner are locked in position. 
When locked, the burner air control can be 
shifted for a high fire and the linkage 
attached to it adjusts the oil regulating 
valve to the high-fire position. The design 
of the valve and linkages are said to be 
such that the burner will then maintain 
the correct air and oil ratio anywhere 
between the high and low setting. Once 
set, the burner will produce the required 
atmosphere and temperature in the furnace 
and will need no further adjustment. Var- 
ious types of electric or air-operated motors 
can be mounted for automatic control. With 
this sort of arrangement any one of a 
number of pyrometers can be used to con- 
trol this burner automatically. 

Oil can be delivered to these burners at 
regular line pressures. A reducing and 
regulating valve will reduce this pressure 
to whatever is required at the burner. 
When they are installed for manual control 
the furnace temperature can be raised or 
lowered by the single lever adjustment 
and the furnace can be shut down and re- 
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lighted at any time without further re- 
adjustment. For automatic control a large 
motor can position several burners simul- 
taneously through connecting rods attached 
to a central pivoting shaft, or a small 
motor may be installed for each burner. 
These burners are available in a wide 
variety of sizes for open applications, and 
for closed applications on Blacksmith 
forges and flue welding furnaces. 


Modified Budd 
Disk Brake 


Since the war’s end the Budd Company 
has improved its railway disk brake which 
has been in service many millions of car- 
miles. The chief improvement lies in the 
greater capacity which the brake now pos- 
sesses for handling heavy inertia loads at 
high speeds under the greater torques at- 
tending rapid decelerations. In addition, 
the mechanical design of the brake has been 
refined without departing from its original 
basic arrangement. The design has been 
simplified with emphasis on the longevity of 
wearing parts and accessibility which per- 
mits a quick change of brake shoes. 

From its inception the chief aim of the 
brake has been to reduce materially the 
stopping distances of trains from high 


speeds. According to the manufacturer, the 
perfected Model CF disk brake will stop a 
passenger car without discomfort to its 
patrons from 60 m.p.h. in less than 1,000 ft. ; 
from 80 m.p.h. in less than 1,600 ft. and from 
100 m.p.h. in less than 2,500 ft. 

Thermal requirements presented a far 
greater problem than the development of 
the greater torque necessary to produce the 
shorter stopping distances. The total energy 
is far greater, because of the higher speeds, 
and because of the overload incident to the 
underbraking of the locomotive and cars 
with a lower braking capacity which may 
be in the same train. 

Not only is there a greater total energy 
to be converted into heat and subsequently 
dissipated, but the rate of this conversion 
is much higher due to the higher decelera- 
tions and greater mass of energy. The fun- 
damental design of the Budd disk brake was 
based on the recognition of this problem, 
with the result that service temperatures of 
shoe and disk do not exceed critical limits. 
In this manner heat checking of the disk 
and dusting of the lining is prevented. 

The high insulating quality of the lining 
of the shoe forces the heat to enter the 
cast-iron disk, which, by virtue of its rota- 
tion, large cooling area and multiple fins 
that serve as a Sorroco blower, readily dis- 
sipates the heat to the atmosphere, without 
a build-up of temperature sufficient to cause 
dusting and abnormal brake lining wear. 


The Budd Model CF disk brake applied to a passenger-car truck 


The brake has sufficient thermal capacity 
to handle inertia loads of 25,000 lb. per 
brake, or 200,000 Ib. per car, from speeds of 
100 m.p.h. This increased thermal capacity, 
which has been developed from an exhaus- 
tive study of shoe design, enables the brake 
to cope with the imposed overloads which 
are encountered in mixed train operation. 

The number of parts has been reduced 
to a minimum. Spring-loaded and oversize 
pins and bushings have been employed to 
minimize wear. 

Reports of brake-lining life on the Chi- 
cago, Burlington & Quincy Vista Dome 
cars, with a total weight of 160,000 Ib. at 
the rails, indicate an average of 75,000 to 
105,000 miles. Vital parts, such as pins and 
bushings reveal relatively small wear. Sev- 
enty per cent higher wheel life has been 
reported, due to the removal of the shoe 
from the tread. Still greater improvement 
may be found possible if full advantage is 
taken in the removal of the thermal limita- 
tion by arriving at the optimum analysis 
and hardness of the wheel tread. The brake 
is silent at all times and so smooth in opera- 
tion that the passengers are unaware of the 
high deceleration rates of even emergency 
application because of the absence of chat- 
ter. j 

The coefficient of friction is substantially 
constant irrespective of speed, inertia load, 
shoe pressure, or temperature rise under 
prolonged applications, as occasioned on 
mountain grades. Accordingly maximum 
controllability is achieved since the brake 
output remains proportional to the brake- 
cylinder pressure. Thus for a given brake- 
cylinder pressure a given deceleration ob- 
tains irrespective of speed; and speed-gov- 
ernor control, with its added complexities, 
is not required. 


Check Valve 


A line of check valves operating on a 
low pressure differential and embodying no 
metallic operating parts to stick, slam, 
chatter or leak, is available in sizes rang- 
ing from 1⁄4 in. to 12 in. from the Grove 
Regulatór Company, sixty-fifth and Hollis 
streets, Oakland, Calif. They were devel- 


oped for handling air, gas, water and re- 


The Chexflo valve in the open and closed 
positions 
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fined petroleum products at temperatures 
up to 180 deg. F. 

A feature of this Chexflo valve is its 
flexible tubular operating member. This 
member comprises a thick load section 
which tapers down to a sensitive operating 
lip and is said to require no differential 
pressure to effect positive bubble-tight 
shut-off. The tapered synthetic rubber 
lip freely expands to open, permitting a 
streamline flow. Because of its resilient 
elasticity, it contracts to close on slack 
flow prior to the start of back flow. The 
degree to which it opens or closes is in 
direct ratio to flow volume. In the open 
and closed position it is fully supported 
against extreme pressure or intensive im- 
pulse shocks by the inner walls of the valve 
body, and by the cylindrical acorn-shaped 
core which it tightly encompasses. As it 
reaches shut-off position, flow velocity in- 
creases to flush the seating surface of 
any small particles. 


Plain and 
Roll Grinder 


The Landis type F grinding machine ac- 
commodates shafting, rolls or work requir- 
ing a taper. A product of the Landis 
Tool Company, Waynesboro, Pa., it can 
grind anti-friction-bearing axles and piston 
rods with the pistons mounted. The ma- 


the spindle in grinding position. The 
spindle adjusting mechanism is mounted 
throughout on needle bearings and uses 
a ball-type thrust on the main spindle. A 
diamond bar bracket is mounted on the 
footstock with a means for shifting the 
diamond bar into position for dressing 
the wheel. A socket for a diamond nib 
is machined into the footstock base. 

The sloped dovetail top of the swivel 
table allows the headstock and footstock 
to be moved in alignment without any 
other means of guiding. The angular table 
also serves as a natural drain for the 
coolant. A preloaded, tapered roller bear- 
ing is used as a swivel stud to eliminate 
shake and the ends are locked to the 
carriage by means of toe clamps. Swivel 
adjustment is obtained by the use of a 
screw which engages a swivel nut. A 
dial indicator functions with this adjusting 
device and aids in making settings; the 
complete mechanism is enclosed in a pocket 
with a hinged cover at the headstock end 
of the table. 

A variable-speed hydraulic motor trav- 
erses the carriage on the type F machine. 
The drive is through a gear train to a 
pinion which engages the rack under the 
carriage. The rack is positioned close to 
the vee guide to eliminate twisting action 
of the carriage caused by unequal loads 
on vee and flat guides. The hand traverse 
operates through the same gear train and is 
engaged and dis-engaged hydraulically. On 


The Landis 14-in. by 96-in. 


chine is manufactured in swings of 14, 16, 
20, 24, 30 and 36 inches, and in lengths 
between centers ranging from 48 to 240 
inches. The standard machine will ac- 
commodate 6,500 lb. between centers; 
heavy head and footstocks can be furnished 
to carry 10,000 Ib. Grinding wheels 30, 
36, or 42 in. in diameter may be used. 

The headstock features an all-vee-belt 
drive. A pinion, built into the base, en- 
gages a rack on the table to move the 
headstock. Either a.c. or d.c. motors may 
be used. As extra equipment, a tachometer 
may be designed into the headstock to 
indicate work speeds. For special appli- 
cations, equalizing work drivers and a 
brake switch on a.c. drives, to stop move- 
ment of the headstock spindle quickly, can 
be supplied. 

The footstock, like the headstock, is 
secured to the swivel table by clamps 
which may be adjusted from the front of 
the unit. A geared handwheel, rotating 
an Acme screw, moves the spindle and 
center. A lever-operated screw clamp locks 


Type F grinding machine 


a 16-in. by 96-in. machine a 5-Ib. force 
applied to the handwheel traverses the 
swivel table and carriage. One turn of the 
handwheel will move the work carriage 
-100 in. 

Speed variation of the traverse ranges 
from 3 to 90 in. per minute. To maintain 
a constant rate of traverse regardless of 
changes in viscosity of the hydraulic oil, 
a compensating relief valve is used. After 
the speed is set a balancing valve main- 
tains it to prevent varying loads from 
effecting the rate of traverse. 

The hydraulic traverse mechanism is 
mounted on the front of the machine, and 
can be removed as a complete unit if 
servicing is necessary. Valves controlling 
the motor are connected by manifold to 
the motor so that either unit may be moved 
without disturbing the other. 

A semi-enclosed wheel base equipped 
with Microsphere bearings features pres- 
sure lubrication for the spindle bearings 
The lubricant is contained in a separate 
reservoir in the base and has its ow 
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pump and filter. Pressure must be built 
up in the bearing housing before a pressure 
switch will close and allow the wheel 
drive to start. The Microsphere bearings 
have a special oil groove pattern, produce 
a thin oil film and a minimum running 
clearance. The spherical shape of the 
bearing makes it self-aligning to its housing, 
and the split construction allow clearance 
adjustments in increments of tenths. 

The grinding-wheel feed is furnished in 
a variety of combinations. The handwheel 
feed reduces the work diameter .100 in. 
per revolution with a dial provided to 
secure feeds as low as .0001 in. 

Electrical equipment features include to- 
tally enclosed motors, dust- and moisture- 
tight multi-motor panel including a dis- 
connect switch, steel conduit and oil-proof 
electrical hose for flexible leads, 110-volt 
push-button circuits and push buttons and 
color-coded synthetic insulated wire that 
is oil and water proof. The motors and 
control equipment are mounted at least 
two feet above the floor for mechanical 
protection and accessibility. 

For the operator’s convenience and ease 
of set-up, dual push-button stations are 
incorporated. One is at the front of the 
bed and the other is adjacent to the wheel- 
feed hand wheel. 

Rolls with convex or concave shapes 
may be ground on this machine when 
equipped with the patented Landis Tool 
crowning device. Designed to fit the rear 
of the bed this mechanism may be adjusted 
to produce any crown desired by setting 
an eccentric, and selecting two of five 
change gears for the proper ratio. Changes 
required in the slide when furnishing a 
crowning mechanism permit larger work 
diameters to be ground than on a plain 
machine. Electric rapid feed and automatic 
hand-wheel feed are available when a 
<rowning mechanism is specified. 


Surface-Attached 
Fluorescent Fixture 


A fluorescent lighting fixture for use in 
office and other commercial applications, 
which is designed primarily for mounting 
flush against the ceiling, is now being 
offered by Holophane Company, 342 Mad- 
ison avenue, New York 17. It employs two 
or three horizontally mounted lamps. The 
light is distributed by a curved type Con- 
trolens which collects the light from the 
lamp and bends it downward in an inten- 
sive pattern to provide maximum illumina- 


tion over the useful areas. This bending 
action eliminates glare at normal viewing 
angles. The luminous background for the 
lighting system is produced by the upper 
refracting section of the unit which spreads 
an appreciable amount of illumination 
across the ceiling. The fixture is 8% in. 
deep, and is protected against the collection 
of dirt and dust. 

These fixtures may be installed as single 
units, or ganged together in extended 
lengths. They may be suspended on stems 
where room heights are extreme or where 
there are obstructions, such as beams or 
sprinkler pipes. 


Heavy-Duty 
Are Welders 


A line of heavy-duty, single-operator d-c 
arc welding machines, type WD-40 series, 
has been designed for improved welding 


ampere ratings. The arc is established 
and maintained with the welders by more 
than full arc voltage being generated in- 
stantly after short circuit, thereby largely 
eliminating arc pop-out. 

A single-dial, dual control makes it pos- 
sible for the operator to preset the correct 
current for any given job without having 
to make other adjustments after the arc 
is struck. With this current presetting 
arrangement, a tap switch handle in the 
form of a pointer is set to the electrode 
size being used and automatically points out 
the proper one of several graduated scales 
on the face of the current-setting dial. This 
indicates the current range which should 
be used. 


Short-circuit current peaks are adjusted 
to provide a stable arc and instant re- 
covery. Voltage is said to be never less 
than arc voltage. To facilitate inspection 
and maintenance, weather-resistant end 
covers on both the welder and the control 


General Electric 300-amp. d.c. arc-welding machine 


characteristics and a 50 per cent saving 
in over-all size and weight by the General 
Electric Company, Schenectady 5, New 
York. Operating at 3,500 r. p. m., the 
welders are available in 200- 300-, and 400- 


The 
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Holophane surface-attached Holoflux fluorescent lighting unit 
for office lighting 


box can be removed with a screw driver, 
making the motor, generator, commutator, 
brushes, and controls accessible. The ` 
standard assembly includes a stationary 
welding generator, driving motor, control 
cabinet and panel, and a motor starter 
assembled in a single, compact unit. A 
two-wheeled, balanced running gear is 
available as an optional feature. 


Induction- 
Hardened Piston Rings 


The Ceco Ring is the trade name given by 
the Chambersburg Engineering Company, 
Chambersburg, Pa., to its piston ring which 
is heated by induction and automatically 
quenched and tempered. This manufactur- 
ing process is said to result in a piston 
ring with wearing qualities that extend its 
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useful life threefold or better, and one in 
which tension, hence sealing properties, is 
maintained througout the life of the ring. 

Heat treatment is accomplished by me- 
chanically feeding the ring through the 
work coil of an electronic heater which 
is immersed in oil. The power output of 
the generator and the speed of the feeding 
device are so regulated that the section 
of the ring passing through the coil is 
heated to 1600 deg. F. and immediately 
quenched as it passes from the coil into the 
oil quench. The temperature of the oil 


Electronic heat treatment of the Ceco Ring 


quench is held below the flash point by 
continuous circulation of the liquid. 

The ring is tempered in the same con- 
tinuous mechanism, the feeding device being 
raised above the level of the oil quench, 
and the speed and generator output ad- 
justed so that the ring is reheated to 950 
deg. F. and cooled in still air. 


Tool Room Lathe 


A wide range of spindle speeds and ease 
of operation are featured in the 16-in. model 
RT tool-room lathe manufactured by the 
R. K. LeBlond Machine Tool Co., Cincin- 
nati 8, Ohio. Over 300 speeds ranging from 
6 to 1,500 r. p. m. are controlled by the 
speed-adjuster unit. More than 100 speeds 
may be obtained in each of three ranges 
without stopping the spindle. 

The model RT lathe has a universal 
power rapid traverse which moves the car- 
riage, cross slide, and tailstock. The totally 
enclosed universal quick-change box is fit- 
ted with a revolving index plate on the feed 
box which contains instructions for obtain- 
ing five different types of 60 threads and 
leads each. There is automatic lubrication 
throughout the headstock, feed box and 
apron. 

A combination gear-belt drive headstock 
provides the various spindle speeds in three 
ranges. The combined feed apron has an 
arrangement for connecting the length and 
cross feeds for cutting tapers in connection 
with a geared-type taper attachment. The 
thrust-lock tailstock with worm-and-rack 
construction gives full length bearing sup- 
port for the spindle barrel. An L-shape bed 
supports the entire headstock base and is 
fitted with replaceable flame-hardened and 
ground steel-bed ways front and rear. 

The variable-speed drive with which this 
lathe is powered consists essentially of four 
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The LeBlond model RT tool-room lathe with which over 


100 speeds are obtainable in each of 


three ranges without stopping the spindle 


elements: the specd-control units, a 714-hp. 
adjustable-speed main-drive motor, a speed- 
adjuster unit with rheostat, and a motor 
generator. This drive replaces brakes and 
clutches, provides torque with controlled 
acceleration for all starting conditions, and 
stops quickly through dynamic braking. 
The motor may be stopped and started 
without interfering with the speed setting. 

The three-purpose speed-adjuster unit, 
located within easy reach of operator’s nor- 


mal working position, consists of a shifter — 


for shifting to any one of three drives, a 
speed-selector dial for varying the speed 


of the main-drive motor, and a button for ™ 


jogging the main-drive motor. 


Flue Cleaner 


The Prime flue cleaner is designed to 
increase locomotive efficiency by sweeping 
the entire flue sheet with a powerful blast 
of steam which cleans the back flue sheet, 
the superheater tubes, flues and combustion 
chamber of soot, slag and honeycomb. The 


The Prime flue cleaner, showing the location of 
the cleaner in regard to the boiler sheet—The 
nozzle extends through a tube into the fire box 


cleaner makes it unnecessary to kill fires 
and to take the locomotive out of service 
between boiler wash periods for the pur- 
pose of cleaning flues. 

The necessary equipment consists of two 
blowers, one mounted on each side of the 
fire box, a pneumatically operated duplex 
steam valve, and a rotary-type operating 


The sweeps of the right and left flue cleaners 

overlap in the middle of the flue sheet to give 

additional cleaning action where the heaviest 

accumulation of soot, slag and honeycomb 
occurs 


valve. The operating valve is located on 
the fireman’s side of the cab. When the 
operating lever is moved to the right, the 
right-hand flue cleaner will operate; when 
moved to the left, the left-hand flue cleaner 
will operate. 

The flue cleaners operate alternately; 
the right cleaner is at rest while the left 
cleaner is working, and vice-versa. Each 
flue cleaner sweeps steam in an arc that 
covers approximately 60 per cent of the 
area of the back flue sheet. Thus the 
nozzles of both the right and left cleaner 
cover 100 per cent of the flue sheet area. 
and overlap in the central area of the 
sheet where the accumulation of soot, slag. 
and honeycomb is the most serious. 
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The fireman operates the flue cleaner 
-at the start and finish of each run. He 
-also operates it every 30 minutes during 
the run, when the fire is knocked or 
-cleaned, and at every stop during the run. 

According to the manufacturer, The 
Prime Manufacturing Co., 1669 South First 
street, Milwaukee 4, Wis., the flue cleaners 
should be operated for a minimum of two 
‘minutes when they are used for the most 
-efficient service. 


Railroad 
Toilet Unit 


The Combolet is a raifroad toilet unit for 
individual accommodations made by the 
Dayton Manufacturing Company, Dayton, 
Ohio, that takes up less than a square 
foot when recessed in the wall and only 
two square feet of floor otherwise. It corn- 
bines a washbowl with a jet-flushing water 
<loset which flushes on about one-ninth 
the water needed by conventional siphon-jet 
units. 

In the Combolet everything folds up. A 
button is pushed to lower the toilet hopper. 
A retractable flush lever swings out of 
the base. Pushing a second button causes 
both to disappear back into position. To 
avoid tugging and pulling, operations are 
performed by two hydraulic cylinders. A 
squeeze on a finger latch releases the 
washbowl. The basin has its drain at the 
back, and is emptied by tipping it shut. 
A special screen is included in the drain 
for retrieving forgotten items. 

The wash basin, hopper, and all other 
sheet-metal parts are made of Monel, which 
is rust-proof and solid all the way through. 
There are only one electrical and three 
plumbing connections to make, and it re- 
quires no special strength members in the 
supporting walls. With hopper and wash- 
bowl closed, the model M47 is 78% in. high 
by 16% in. wide by 14% in. deep and 
weighs 135 Ib. Special features include 
horizontal fluorescent lights, used razor 
blade receptacle and electrical outlet for 
dry shavers. Other Combolet models are 


The Combolet railroad toilet 
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the M46, without mirror and lights, and the 
M48, which has a folding washbowl with 
fixed hopper. 


Expanding 
Dust Guards 


Amweld dust guards “are designed to ex- 
clude dust and moisture, and to conserve 
lubricant by their oil-retaining action. The 
guard has four component parts,—two syn- 
thetic composition face plates, a steel spring 
plate, and a garter spring. 

In operation a two-way seal is provided. 
The spring plate maintains pressure against 
both face plates, which in turn bear against 
the front and back faces of the dust guard 
well. For sealing against the axle, the 
plastic characteristic of the resilient face 
member compound is utilized. At operat- 
ing temperatures, the J-shaped axle-sealing 
lip becomes plastic and provides a seal due 
to the tendency of the lip to align itself 
with the main body. At all other times 
the garter spring assures a positive seal. 

Further protection against the entry of 
foreign matter can be obtained by Amweld 
dust guard closures. These simple sheet- 
metal stampings have projecting ends which 
may be clamped down over closure lugs 
or straight sidewalls of the dust guard 


Amweld expanding dust guard with insert 

showing: A, inner face member; B, garter 

spring; C, expansion spring; D, steel spring 
plate, and E, outer face member 


well. Amweld expanding dust guards and 
dust-guard closures are available from the 
American Welding & Manufacturing Com- 
pany, Warren, Ohio. 


SS 


— Dust Guard Closure 
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Construction details of the Amweld expanding dust guard and dust-guard closure 


723 


Baking Varnish 


A moderately priced, Bakelite-base all- 
purpose insulating varnish for use on all 
types of wound coils has been announced 
by John C. Dolph Company, Department 
16, 1060 Broad street, Newark 2, N. J. 
Known at Synthite AJR-7, the varnish is 
said to cure rapidly and completely at tem- 
peratures lower than those required for 
most varnishes of a similar type. It is 
adapted for use on all modern types of 
coated magnet wire such as Fornar, 
Formex, nylon and glass, providing a buiid- 
up heavier than that afforded by many 
previously formulated thermo-setting var- 
nishes. 

The varnish can be applied by either 
atmospheric dip or vacuum impregnation, 
and is said to produce excellent results 
whether baked under infra-red or in con- 
ventional gas or electric ovens. It has a 
high degree of dip-tank stability and is 
easily handled in both production and re- 
pair-shop treating cycles. It may be ob- 
tained in all standard containers from one- 
gallon cans to fifty-five-gallon drums. 


Locomotive Fire-off 


A portable unit for lighting the locomo- 
tive fire has been developed by Mahr Man- 
ufacturing Company, Minneapolis, Minn. 
When using this device the fireman throws 
his coal onto the grate, levels it off, and 
applies the flame with the Mahr locomo- 
tive fireoff. The wet flame spreads over a 
wide area and impregnates the coal with 
hot oil. This device is said to permit the 
operator to start the fire in the locomotive 
with minimum of smoke in the engine- 
house. - 

The torch itself is made from a single 
piece of pipe of sufficient length to reach 
easily every corner of the firebox. The 


nozzle supplies a hot, wet flame which is 
directed downward. There is no air pres- 
sure on the tank. The oil which is in the 
tank is drawn to the burner from the tank 
by a vacuum created by compressed air, 
reducing the possibility of an exploding 
tank or a bursting oil hose. 

This locomotive fire-off is equipped with 
an automatic air cut-off lever which is held 
down continually by the operator’s finger 
while the torch is in use. When this auto- 
matic air cut-off lever is released for any 
reason the flame is automatically ex- 
tinguished. There is also a plug valve that 
trips on the rim of the firebox door, pre- 
venting oil left in the pipe from running 
out after the air is cut off. When the 
torch is removed from the firebox, the oil 
in the line flows back to the tank. 

The tank capacity is 20 gallons, and 
kerosene distillate or low-grade fuel oil 
may be used. Each unit is designed to op- 
erate on compressed air at 80- to 100-lb. 
pressure. A steam coil is included in the 
tank to preheat oil in cold weather. 


Motors with Stepless 
Speed Adjustment 


A line of Tri-Clad brush-shifting adjust- 
able-speed induction motors, (type ACA), 
has been announced by the motor divisions 
of the General Electric Company. Avail- 
able in ratings from 3 to 50 hp. (220, 440, 
and 550 volts), the new motor features 
stepless speed adjustment over a 3:1 ratio 
by simply turning a dial. The entire unit, 
with the exception of the starter control, 
is self-contained in a housing only a little 
larger than that for a constant-speed motor 
of comparable rating. 

Remote speed control can be accom- 
plished by the use of a flexible cable shaft 
up to 10 ft. away from the motor. For 


~ 


The Mahr locomotive fire-off in operation 
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complete remote control, a small pilot motor 
can be used to drive the speed-contro! 
mechanism. 

Uniform cooling with low intake veloc- 
ity is accomplished by double-end ventila- 
tion. Necessary over-load protection and 


A three-to-one speed control is incorporated 
in the motor itself 


limit switches to insure proper starting 
are built into the motor. The standard 
frames (225 to 505) have N.E.M.A. mount- 
ing dimensions. For resistance to oil and 
heat aging, Formex wire stator windings 
are used. A cast-iron bearing enclosure 
affords protection from moisture, dust, and 
dirt. 

The motor is rated on a constant torque 
basis. It will carry full-load torque at 
rated current and frequency without ex- 
ceeding a temperature rise of 40 deg. C. 
on high speed, or 50 deg. C. on low speed, 
measured by a thermometer on the wind- 
ings. The power factor is high when the 
motor is running at high speed. At syn- 
chronous speed, it is about the same as 
with a squirrel-cage induction motor of 
similar rating. 

For intermittent use, speeds below mini- 
mum rated may be obtained by adding 
secondary resistance. Plugging is possible 
by the same means. The motor is rever- 
sible for short periods of time, by reversing 
two power leads. 

Convenient inspection plates may be re- 
moved for inspection of brushes and the 
brush-shifting mechanism. The motor may 
be greased while in operation. All neces- 
sary inspections may be performed without 
removing any operating parts. 


G. N. Box Cars “Licht Up” at Cross- 
t1ncs Durtnc DarKness.—In the interest 
of night-time safety at grade crossings, the 
Great Northern is coating 500 box cars 
with “Scotchlite” reflective sheeting which, 
when caught in the beams of auto head- 
lights, causes the lettering on the sides of 
the cars and the road’s goat emblem painted 
there to reflect a brilliant caution hundreds 
of feet away. As an additional precaution, 
eight diamond-shaped delineators are 
evenly spaced the entire length, and at the 
lower edge, of each car. 

“Scotchlite” is weatherproof, can be cut 
to any design and reflects in 14 different 
colors, according to its producers, the Min- 
nesota Mining & Manufacturing Co. The 
material is claimed to be 150 times brighter 
at night than white paint. 
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Lincoln Foundation Announces 
Railroad Welding Awards 


Awarps ranging from $100 for honor- 


able mention to $13,500 for the main prize ` 


have been announced in the James F. Lin- 
coln Arc Welding Foundations $200,000 
Design-For-Progress Program. The win- 
ner of the $3,200 first prize in the program’s 
railroad classification is Leonard Pompa, 


development engineer, Lukenweld, Inc., 
Coatesville, Pa. His prize winning paper 
describes the re-design and fabrication of 
arc welded underframes and side trusses 
for a 2,000-hp. Diesel-electric locomotive. 
The objective was to obtain a minimum 
reduction in weight of 20 per cent. Mr. 
Pompa’s new design resulted in an under- 
frame weighing 12,000 Ib. less. 

Robert H. Macy, chief, Locomotive Di- 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the November Issue 


Locomotive ORDERS 


R 


oad , No. of locos. Type of loco. Builder 
Denver & Rio Grande Western ..... 4 1,000-hp. Diesel-elec. switch ....Fairbanks-Morse 
4 31 1,500-hp. Diesel-elec. switch ....Fairbanks-Morse 
Lehigh & New England ........... 102 1,500-hp. Diesel-elec. frt. ...... American Loco. 
3 12 1,000-hp. Diesel-elec. switch ....American Loco, 
Lehigh: "Valley ed aeih maA onte 73 2-unit 4,000-hp. Diesel-elec. pass. American Loco. 
Norfolk & Western ............... 10¢ 28:82 fete osc pepin ..... Company shops 
Union Pacific TEOT S 54 2,000-hp. Diesel-elec. .......... Fairban s-Morse 
128 1,500-hp. Diesel-elec. pass. ..... Electro-Motive 
80° 1,500-hp. Diesel-elec. frt. ...... Electro-Motive 

Western Maryland ............... 21 1,500-hp. Diesel-elec. .......... Electro-Motive 
FREIGHT-CAR ORDERS 

Road No. of cars Type of car Builder 

Atchison, Topeka & Santa Fe....... 750 70-ton: gondola: vies iala American Car & Fdry. 
250 70-ton Dallast: 026. bos sea cada American Car & Fdry. 
200 FORONPROPDER. Sd said 54 bss aces American Car & Fdry. 
250 16,000-gal-: tank o).255..6 ETA General American 
200 70-ton covered hopper ......... General American 
100 5O-tom: gondola DE NE Pressed Steel 
. 300 $0-tom hopper sicn nson seco ets owes Pullman-Standard 
Chicago Great Western ...... ry 108 70-ton gondola ................ Pressed Steel 
Chicago, Indianapolis & Louisville .. 100° SO-tOm DE es AN ANANE Pressed Steel 
Denver & Rio Grande Western ..... 15%. -Spt tank; suisee ssicdew doses & General American 
Kansas City Southern ............. soou AR BORGO, T S A E Pullman-Standard 
New York Central System ......... 2,000 S5-ton hopper -4.51<-chiven eels iea Despatch shops 
AAS 1,00019 70-ton hopper ......ssecssesesss Greenville Steel Car 
Virginian: 62202055 roa Oe he Ras 500 50-ton gondola’: anair eridi Company shops 
500 SO0-toh Hopper ae saan aN Company shops 
FREIGHT-CAR INQUIRIES 

Road à No. of cars Type of car Builder 

Baltimore & Ohio sineren asang 2,000 70-ton hopper .......... ....... Budd Co. 
PASSENGER-CAR ORDERS 

Road No. of cars Type of car Builder 

Wabash in i ERa r aA oe EER EREL R NER ies svele eee ew ee Bud o. 


1 Smaller locomotives will cost approximately $360,000; the larger, $375,000. 

2 These locomotives, for delivery around mid 1948, will be used to Dieselize completely L. & N. E. 
main line service between Pen Argyl, Pa., and Maybrook, N. Y., and to Dieselize partially the service 
west of Pen Argyl. 

For service between New York and Buffalo, N. Y. Delivery expected early in 1948. 

4 These locomotives will be of the Y6a class, similar to the 16 built at the Roanoke shops in 1942 
and 1943, and will cost about $2,000,000. They will have solid cast-steel frames and roller bearings 
on all wheels. First of the new locomotives will be ready for service about four months after con- 
struction begins and they will be delivered thereafter at the rate of one a month. 

5 Delivery expected by the end of the year. Estimated cost $870,000. 

® Deliveries expected to start in April, 1948 and to be completed in October 1948. 
cost $14,000,000. 5 

Delivery expected in August, 1948. 

8 Delivery scheduled for April, 1948. 

® Fifty standard type, 50 with perforated linings. 

10 Delivery scheduled for second quarter 1948. 

11 Delivery expected to begin in July, 1948. 

12 For the Pittsburgh & Lake Erie. 

13 For a stainless-steel train, the consist of which is yet to be decided. 
& St. Louis. 

Notes :— 

Chesapeake & Ohio.—The C. & O. has authorized the purchase of 45 steam locomotives and 200 
automobile cars at an estimated cost of $10,900,000. ifteen of the locomotives will be of the 
2-6-6-6 type with tractive force of 100,000 lb., and the remaining thirty will be heavy duty switching 
engines. 

Great Northern—The Great Northern will spend $7,600,000 for new freight cars and for new 
rail and necessary fastenings. The railroad’s board of directors on October 23 approved the con- 
struction of 500 steel-sheathed box cars to be built in the G. N.’s shops at St. Cloud, Minn., and 
Superior, Wis., and authorized the purchase of 200 gondolas, 75 covered hopper cars, four lightweight 
steel baggage cars and 50,000 tons of new rail, plus fastenings. Mr. Gavin said. The G. N. com- 
pleted construction, early in October, of 500 box cars in its own shops and is awaiting delivery of 
materials to begin work on an additional 500 cars, the construction of which was authorized several 


months ago. ; 

New York, New Haven & Hartford.—The New Haven will spend $6,000,000 to purchase 46 new 
passenger cars and recondition and modernize 104 old cars if the road's applications for fare increases 
pending in four states, are granted. : 

Missouri-Kansas-Texas.—In an attempt to remedy the shortage of gondola cars a car-building 
program has been set up in the Katy car shops in Denison, Tex., and deliveries are expected to begin 
about the first of the year. The cars will come off the line at a rate of about four a day. The road 
is also shopping 100 flat cars, putting board sidings on them, and re-equipping them as gondolas to 
help relieve the shortage. ; ) : 

Union Pacific—The board of directors of the Union Pacific has approved a $67,000,000 improve- 
ment program, to include the purchase of new rolling stock (passenger, freight, and refrigerator cars, 
and Diesel locomotives), and the building of a new freight classification yard. G. F. Ashby, president 
of the U. P., said the new expenditures would be in addition to the $100 million already authorized 
for the U. P.’s “long-range postwar rebuilding program.” 


Approximate 


Delivery scheduled for first quarter 1948. 


For service between Chicago 
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vision, Ingalls Shipbuilding Corp., Pasca- 
goula, Miss., won the second prize of $2,000 
in the railroad classification for his discus- 
sion of improved welding practices that 
saved 4,906 lb. in weight and $3,955 in cost 
of a Diesel-electric locomotive. 

Three engineers of the Pullman-Stand- 
ard Car Manufacturing Company, Chicago, 
won the third and fourth prizes. J. E. 
Candlin, assistant to chief engineer, and 
C. G. Delo, Jr., design engineer, were co- 
authors of the $1,700'third prize with their 
description of box-car production at re- 
duced cost by are welding. . 

Arthur M. Unger, chief welding engi- 
neer, was awarded the $1,200 fourth prize 
for his study and redesign of a passenger 
car to improve the welding procedures, 
reduce the costs and increase the produc- 
tion. 

Another Pullman-Standard man, C. H. 
Blaine, welding engineer and assistant su- 
perintendent, Butler, Pa., won the $1,500 
third prize in the industry-machinery classi- 
fication for his paper describing the use 
of welded jigs and fixtures in the manufac- 
ture of freight cars. 


N. P. Turns Out First Box Car 
at New Brainerd Shops 


On October 28, the first of 1,000 steel 
box cars rolled off the assembly line of the 
Northern Pacific’s new $1,800,000 shops at 
Brainerd, Minn. 

Since completion of the shops in 1946, the 
lack of materials has heretofore limited 
work to the repairing and rebuilding of 
cars. The railroad is now producing eight 
cars a day at Brainerd and plans to com- 
plete construction of the 1,000 cars at the 
shops by April 1, 1948, at an estimated cost 
of $4,000,000. The shops, measuring 180 ft. 
by 800 ft., have concrete foundations and 
floorings, heavy structural steel framing 
and walls of brick and glass block. There 
are four main lines and two service tracks. 
Three tracks allotted to construction per- 
mit work on 24 cars at a time. 


* * & 


Pennsylvania “Trail Blazer” coach 


built by 
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GENERAL Etectric ComMpany.—The Gen- 
eral Electric Company has announced five 
staff appointments in its locomotive and 


H. W. Gouldthorpe 


car equipment divisions of the apparatus 
department at Erie, Pa., as follows: F. H. 
Craton, former assistant manager of the 
transportation division, to manager of sales ; 
H. W. Goldthorpe, former Erie works 
engineer, to manager of engineering; 


The 250,000-volt mobile X-ray machine at the Pennsylvania X-ray laboratory at Altoona, Pa., 


Supply Trade Notes 


David Blair, former production manager of 
the Erie works, to production manager of 
the locomotive and car equipment divisions ; 
H. O. Trumpfheller, former assistant to 
the manager of apparatus manufacturing at 
Erie, to assistant to manager—manufac- 
turing; and D. A. Smith, former assistant 
works accountant, to accountant. 

F. H. Craton joined General Electric in 
1924 as a member of the factory manage- 


F. H. Craton 


making a radiograph of a freight-car truck side frame 
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ment course in Schenectady, N. Y. From 
1926 to 1930 he was a member of the rail- 
way equipment engineering division and in 
the latter year was transferred to the trans- 
portation engineering division. In 1941 he 
was appointed manager of the industrial 
haulage division. During the recent war 
he served on the industry advisory com- 
mittee of builders of small locomotives of 
the War Production Board and also was 
assistant chief of the motive power section 
of the W. P. B. 

H. W. Gouldthorpe joined the company 
in 1927. He worked in the motor division of 
the transportation engineering division and, 
in 1936, was appointed mechanical design 
section head of the division. He was as- 


David Blair 


signed to the general engineering division 
in 1941 and in the following year was ap- 
pointed executive assistant to the engineer 
of the locomotive engineering division. He 
joined the transportation division in 1944. 

David Blair joined General Electric in 
1916 and worked on production in the loco- 


H. O. Trumpfheller 


motive division. He later assisted in or- 
ganizing a supply section in the production 
division and served as supervisor unt! 
1930. In that year he joined the motor 
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obody feels tough at Christmas time. Least of all 
the fellow we call the Tough Guy. He—and all of us here at 
the Association of Manufacturers of Chilled Car Wheels— 


wish you a very Merry Christmas and a Happy New Year. 


445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 
American Cor & Foundry Co. * Canadian Car & Foundry Co. ° Griffin Wheel Co. 
Marshall Cer Wheel & Foundry Co. * Maryland Car Wheel Co. * New York Car Wheel Co. 
Pullman-Standard Car Mfg. Co. + Southern Wheei (American Brake Shoe Co.) 


division and served successively as section 
supervisor, supervisor of production of the 
railway and industrial motor division, and 
assistant superintendent of the motor divi- 
sion, holding the latter position from 1934 
to 1942, when he was appointed works pro- 
duction manager. 

H. O. Trumpfheller entered the employ of 
the Erie works in 1914 as a toolmaker. In 
1917 he was transferred to the motor divi- 
sion as an assistant general foreman of a 
munitions job in World War I, and later 
was appointed foreman of the commutator 
operation. When the transportation divi- 
sion was moved to the Erie Works in 1926, 
he was appointed assistant superintendent 
of the motor division. A short time later, 
he was appointed superintendent of the 
generator division and, in 1928, when the 
motor division was reorganized, he was 
appointed its superintendent, and later as- 


sistant to the works manager. 
+ 


JoHNS-MANVILLE CoRPORATION.»—Johns- 
Manville Corporation on October 16 un- 
veiled, near Manville, N. J., the first build- 
ing in what eventually will become an 
extensive research center for the develop- 
ment of new products and the application 
of asbestos, magnesia, and asphalt to mect 
new needs. The new building is 572 ft. long 
and has two stories. Known as the “wet 
semiworks building,” because all research 
and development involving wet processes 
will be under its roof, it houses a combi- 
nation of ten research laboratories and 
pilot plants for experimental work on 
transite pipe, asbestos shingles, asbestos 
fibres, asbestos-cement board, wood-pulp 
board, asbestos papers, magnesia, fillers 
and filter aids, and asphalt products. The 
building is divided lengthwise in half. One 
half is a two-story research laboratory 
with a glass-enclosed promenade running 
the entire length of each floor. The other 
half is a typical three-bay factory building 
in which pilot-plant machinery needed for 
the development of new manufactured 
products occupies the space directly across 
the corridor from the laboratory in which 
the research involved in the development of 
the product is being conducted. The parti- 
tions, while not movable, may readily be 
taken down and re-erected when new 
projects call for a rearrangement of labo- 
ratory floor space. The building is air con- 
ditioned and is fitted with hung metal 
accoustical ceilings. 

The organization at the research center 
is composed of about 420 people who are 
about equally divided between technical 
graduates, non-graduate assistants, and the 
supporting staff. 

The center has been laid out to provide 
for extensive future expansion. Present 


plans call for construction of about half the 
space which can eventually be made avail- 
able. In addition to the present building, 
there will be another product-development 
building; a research and administration 
building, now under construction; a ma- 
chine shop, and an engineering building. 

A feature of the day’s ceremonies was 
the laying of the cornerstone of the re- 
search and administration building. Labo- 
ratories will be provided in this building 
for research not associated with pilot 
plants. 

+ 

MINNEAPOLIS-HONEYWELL REGULATOR 
Company.—V. Dale Wissmiller has been 
appointed western manager of the railway 
controls division of the Minneapolis-Honey- 
well Company, with headquarters at Chi- 
cago, and Frank B. Conlon has been ap- 
pointed to the positién of eastern manager 
of the division at New York. 

V. Dale Wissmiller was born at Cooks- 
ville, Ill., and was graduated from the Uni- 
versity of Illinois with an engineering 
degree in 1930. He was employed as a 
highway engineer for the Illinois State 


V. Dale Wissmiller 


Highway Department for six years prior 
to joining Honeywell in its service and in- 
stallation department at Chicago. He later 
became service and installation manager at 
St. Louis, Mo., and was subsequently trans- 
ferred to the firm’s air conditioning con- 
trols division at Minneapolis as a sales 
engineer. He has been employed in the rail- 
way division at Chicago since 1944. 

Frank B. Conlon was graduated as an 
electrical engineer from Ohio State Univer- 
sity in 1929, after which he became a drafts- 
man in the office of the electrical engineer 
of the Pennsylvania. In 1936, he joined the 
Sheffler-Gross Company, makers of pres- 
sure and temperature controls, as a sales 
engineer. His next position was with the 


Airtemp division of the Chrysler Cory. 
ation, where he assisted in the develope: 
of that firm’s railroad air conditioning sys- 
tem. He became sales engineer in th: 
transportation controls division of the Fu: 
ton-Sylphon Company in 1939, specializing 
in railroad controls. Following duty in tk 
navy as a lieutenant commander during 


Frank B. Conlon 


World War II, Mr. Conlon rejoined Ful- 
ton-Sylphon and Honeywell in September. 
+ 

PULLMAN-STANDARD Car MANUFACTUR- 
InG Company.—For “outstanding fidelity 
and meritorious conduct in aid of the war 
effort,” Charles A. Liddle, chairman of the 
board, and David A. Crawford, president 
of Pullman-Standard, were recently 
awarded the Presidential Citation of Merit 
at Chicago. The presentations were made 
by Maj. Gen. Edwin P. Parker, Jr., deputy 
commanding general of the Fifth Army. 
Mr. Liddle was cited for “outstanding 
services during the war in the creation œ 
productive facilities,” and Mr. Crawford 
was honored for his “outstanding wartim 
services, in connection with sleeping-c 
facilities.” 

+ 

Arr Repucrion Sates Company.—Hor- 
old H. Reed, formerly assistant manage’ 
of the New York district of the Air Redu- 
tion Sales Company, has been appointed 
manager of the district to succeed W. S. 
Schoenthaler, who has retired after i 
years of continuous service with the fim 
Oren M. Donohue, formerly assistant ss 
manager, has been appointed assistant di» 
trict manager, succeeding Mr. R 
William B. Brower succeeds Mr. Donohue 


GeneraL Execrric Company.—A welt 
ing equipment division, as one of the new 
integrated operating units within its apf 
ratus department, has been established bY 


First laboratory and pilot-plant building of a Johns-Manville research center at Manville, N. J. 
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. . « Lima feds a locomotive to fit the job! 


Lima builds a complete range of modern steam power . . . from the sleek, 
streamlined passenger locomotive of the type used by the Southern Pacific 


to haul the “Daylight” . . . to the high-speed, heavy duty articulated 
mallet used by the Chesapeake and Ohio on heavy coal runs in mountain- 
ous territory. 


Lima-built power is daily showing what the Modern Steam Locomotive 


can do to decrease running time and increase availability and revenue. 


CORPORATION 


HAMILTON, OHIO 


HAS, LIMA-HAMILTON CORPORATION 5:52 = 


i Lima Locomotive n 
Lima Shovel and Crane Division 
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the General Electric Company. The unit 
will be directed by a welding equipment 
committee headed by A. F. Vinson, assist- 
ant production manager of the apparatus 
department. 

(d 

PermutTit Company.—The Permutit 
Company has announced the appointment of 
Austin F. McCormack as sales engineer in 
charge of its newly established Rochester, 
N. Y., office. This office replaces the one 
formerly located in Syracuse, N. Y., and 
directed by F. D. West, who has retired 
after 29 years’ service. 

+ 

Exectro-Motive Division GENERAL Mo- 
TORS CorPoRATION.—Dedication of a Loco- 
motive Development Center, to house all 
personnel and facilities for future develop- 
ment work on General Motors locomotives 
—whether Diesel or some other prime 
mover—and an elaborate “silver anniver- 
sary” dinner featured the twenty-fifth an- 
niversary celebration of the Electro-Motive 
Division of General Motors Corporation. 
at La Grange, Ill., and Chicago, respec- 
tively, on October 24. The Diesel loco- 
motive as seen by the manufacturer, the 
inventor and the customer in their respec- 
tive roles was the theme of the speeches 
at the dinner at the Palmer House. 

In connection with the ceremonies there 
was unveiled a life-size bas-relief in bronze 
of H. L. Hamilton, an early developer of 
the electric drive and internal combustion 
engine combination as applied to rail 
vehicles, founder of Electro-Motive, and 
now a vice-president of General Motors. 

The new Locomotive Development Cen- 
ter is a two-story building, 389 ft. by 147 
ft, located east of the Administration 
building at the La Grange plant. In it 
will be concentrated all of the personnel 
and facilities for future development work 
on General Motors locomotives, whether 
the power be Diesel or ultimately some 
other prime mover. The building includes 
a bay in which an entire experimental loco- 
motive can be put together, tested, or torn 
down. While some departments of the 
center are in operation, it is expected that 
others may not be completed and fully 


RESO EEE IES, 


equipped for perhaps another year or two. 

The Power Plant Group in the new 
Center will have five cells for running all 
types of tests, three of these cells being 
used for durability testing of all engine 
parts. The Transmission Group, respons- 
ible for the main generator and traction 
motor designs, will have an adequate set- 
up for testing both generators and traction 
motors. The high bay will be used for 
stressing basic car body structure, trucks, 
and other parts of the locomotive requiring 
great forces. The Equipment Group will 
have facilities for testing fan and traction- 
motor blower characteristics, train heating 
boilers, and many smaller items. 

The Air Brake Group will have facilities 
for checking and improving air-brake func- 
tions as well as developing more efficient 
ways of removing oil and water from the 
air-brake system. The Electrical Control 
Group will have space available on the bal- 


Right: Bas-relief by 
Paul Manship in 
honor of H. L. Ham- 
ilton unveiled at 
LaGrange, III. 


Below: The Loco- 
motive Development 
Center of the Elec- 
tro- Motive Division, 
General Motors 
Corporation, at La- 
Grange 


cony tu develup nout only experimental cos- 
trol schemes but to run life tests on all oí 
the various electrical control equipmem 
necessary in a Diesel locomotive. The Sales 
Engineering, Service Engineering and Styl- 
ing groups are located on the second floor 

A complete metallurgical and chemical 
laboratory is located on the first floor with 
modern facilities for fatigue testing, phys 
ical tests, X-ray and many other test 
required to evaluate all of the various 
materials used on a locomotive. This de 
partment also is responsible for maintain 
ing and improving the quality of al 
production material as well as developing 
new and better welding methods. In thi- 


section also is located the fuel and lubn 
cating-oil laboratory. 

The Fuel Section works closely with the 
Engine Group on combustion study, an 
also with the petroleum industry. 

There are also facilities for the develop- 
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PE EN ALEA TEXAS & PACIFIC 


SNUBBERS are also being in- 

stalled in connection with the a 

equipping of these ten locomo- replaces old Boosters* with latest 
tives with roller-bearing rods and 

boxes. This Franklin equipment, ” = á 

applicable to either surface- or | type in complete modernization of 
roller-bearing boxes, prevents 

slaċk, cushions abnormal shocks, 


and protects closely fitting parts. 1 o I ocomoti ves 


In connection with its program of completely moderniz- 
ing ten 2-10-4 locomotives, Texas and Pacific Railway 
is replacing 1926-built C-2 Boosters: with the latest 
E-1 type. 


Wi 


The old Boosters earned their retirement by giving 20 
years of good service. With the new Boosters, Texas and 
Pacific will have more initial drawbar pull (15,000 
pounds at start), improved efficiency, reduced mainte- 
nance, and a Booster that can be cut in at higher speeds, 
worked up to 30 mph. 


*Trade Mark Reg. U. S. Pat. Of. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK oe CHICAGO o MONTREAL 


STEAM DISTRIBUTION SYSTEM ° BOOSTER ° RADIAL BUFFER * COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS * STEAM GRATE SHAKERS ° FLEXIBLE JOINTS * CAR CONNECTION 


December, 1947 79 


er 


NEW CLEANING IDEAS 
For Further Details Write Magnus 


For Non-Clogging, Non-Fuming, Odorless 

Vapor Cleaning, use Magnus Liquid Vapor 

Cleaner (92K, light duty; 94K, heavy duty). 

Instantly dissolves, without pre-mixing. Use in 

any machine. No. 128 
e 


Have You Tried the NEW Magnus Hand 
Cleaner? Faster, more thorough and safer. 
New synthetic detergent helps make cleaned 
hands feel better. Pleasant scent, too. No. 129 


Remove Diesel Exhaust Fume Stains 
Quickly and Thoroughly from coach tops 
with Magnus 77, the special solvent cleaner 
especially developed for this kind of cleanin 
job. - No. 


Just Four Drops per Gallon Ends Fuel Oil 
Sludge. Magnus Clerex is a sure way to 
keep sludge from forming in heavy fuel oils. 


It also disperses existing sludge deposits and 
lo 


makes them burnable. No. 131 


Largest Producer of 
Railroad Diesels 
Approves Magnus Products 


The largest manufacturer of diesel 
equipment has approved Magnus 755 
for cleaning diesel engine blocks and 
parts. It also approves other Magnus 
cleaners for diesel maintenance work 
including #63, heavy duty alkaline 
cleaner, #77, 94XX, 92SM, D-Scale-R 
and Magnusol. Full data on the use of 
these cleaners will be sent on request. 


When You’re Dealing with 
Badly Carbonized Bull Rings 


put Magnus 755 to work! 

This neutral emulsion-solvent cleaner 
was originally developed for the removal 
of stubborn carbonized oil deposits in 
wartime airplane engines. Since the war 
it has been in steadily expanding use on 
all types of hard-to-remove carbonized 
deposits, not only in commercial avia- 
tion, railroad diesels and automotive 
work generally, but on such special jobs 
as bull rings. 

On bull rings, the working solution is 
made up of eight parts Magnus 755, cov- 
ered with a water seal of two parts to 
prevent loss of volatile ingredients. 
Cleaning temperature is 150° F. Rings 
are soaked for 12-18 hours in this solu- 
tion, then pressure rinsed with water. 
Light brushing may be required in a 
few rare cases to remove residual depos- 
its, but ordinarily hand work is not 
necessary. 

In a Magnus Aja-Dip Cleaning Ma- 
chine, where dynamic agitation is pro- 
vided, bull rings can be cleaned in 
Magnus 755 in a few hours. 
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WITH RAILROADS IT'S 


Liners, Heads, Etc., 
Ready for Use 
Eight Times Faster! 


Using the large Magnus Aja-Dip Ma- 
chine shown below, liners, heads, pistons, 
rods, blowers and other diesel parts are 
made ready for reassembly in 1/8th of 
the time it used to take. The machine can 
clean eight liners in two hours, and eight 
heads in four hours, using Magnus 755, 
the superior emulsion-solvent carbon re- 
mover. Solvent cleaning in still tanks 
used to take 18 hours for eight liners, 
and 30 hours for eight heads! And now, 
there is virtually no use of “elbow 
grease.” 

You can see the quality of the clean- 
ing job in the two views of a typical 
head, before and after cleaning in Mag- 
nus 755 in the Aja-Dip Machine. 

The basic principle of this machine is 
the dynamic cleaning action it provides 


Í H J E ~ 


BEFORE AFTER 


by moving the work up and down IN the 
cleaning solution 70 or more times a 
minute. Thus, mechanical cleaning ac- 
tion of high effectiveness is added to the 
chemical action of #755. 

Magnus Aja-Dip Sr. Cleaning Ma- 
chines are available in capacities from 
75 to 2,200 lbs. of load. A smaller type, 
Aja-Dip Jr. Cleaning Machine, ideal for 
cleaning small parts, is available in two 
sizes, with capacities of 10 and 20 lbs. 

If you want to save time, improve 
cleaning quality and cut costs on your 
diesel engine and parts cleaning opera- 
tions, write for Bulletins 403ASR and 
201AJ. 

Magnus Chemical Co., 77 South Ave., 
Garwood, N. J. In Canada—Magnus 
Chemicals, Ltd., 4040 Rue Masson, Mon- 
treal 36, Que. Service representatives in 
principal cities. 


ra 


EQUIPMENT » METHODS 


ment of all types of electronic equipmer 
needed for various tests, and facilities for 
building all types of equipment which may 
be necessary for investigation of any prob 
lem, either experimentally in the plant or 
on the locomotive in the field. This group 


works closely with General Motors Re | 


search and other testing laboratories. 


+ 


tric Corporation, has been elected a director 
of the Westinghouse Air Brake Company 
and the Union Switch Signal Co. Mr. 
Price fills a vacancy on the board caused by 
the resignation of A. W. Robertson. 


+ 


AMERICAN LOCOMOTIVE CompANy.—Hor- 
ace C. Pentecost, whose retirement as eleva- 
tion engineer of the American Locomotive 
Company on July 1 was announced in the 
November issue, started his career in the 
car department of the Northern Pacific. 


H. C. Pentecost 


In 1899 he became associated with the 
engineering department of the Brooks Lo- 
comotive Works at Dunkirk, N. Y., and in 
1907 was transferred to the Schenectady 
plant of the American Locomotive Company 
as elevation engineer. During these 40 
years Mr. Pentecost had been in active 
charge of engineering details involved in 
the building of steam locomotives for the 
New York Central. 

The main office of the American Locomo- 
tive Company is gradually being transferred 
from New York to Schenectady, N. Y. 
George Mason, director of information, is 
now located at Schenectady, and the trans- 
fer of Public Relations Department to that 
city is expected to be completed on or about 
April 15, 1948. 


Ratrway MECHANICAL ENGINEER—G 
J. Weihofen, who has been a member of 
the mechanical department editorial staff of 
the Railway Mechanical Engineer in its 
New York office since April, 1946, will after 
November 2 be located in the Chicago 
office,'as associate editor, Railway Mechan- 
ical Engineer and Railway Age. Adequate 
coverage of railway mechanical develop- 
ments in a territory covering more tha: 
half of the United States is beyond th 
capacity of a single individual, and Mr 
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WESTINGHOUSE AIR BRAKE COMPANY; 
Union Switch & Sicnat Co.—Gwilym A. 
Price, president of the Westinghouse Elec- 

y 
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JOUSTON BEIT i} 
& TERMIN AL 0 


HICAGO, ROCK ISLAND 


LLINOIS | & PACIFIC 
fas. 


Da 


ROCK LSI. 


WHEN A MAN WITH A PROBLEM... 


BEATTY Horizontal Hydraulic 
BuJidozer for heavy form- 
ing, flanging, bending. 


BEATTY Spacing Table han- 
dies flange and web punch- 
ing without roll adjustment. 


BEATTY No. 11-B Heavy 
Duty Punch widely used in 
railroad industry. 


FOR TWO HEADS ARE BETTER THAN ONE 
— ESPECIALLY IF THE OTHER ONE 1S OURS! 


BEATTY Hydraulic Press 
Brake for V-bending, form- 
ing, pressing, flanging. 


Aoro e ~ 


THERE'S A BEITER 
WAY TO DOFT st 


CoPunShear, one 
unit does coping, punching, 
shearing. 


MACHINE AND 


MFG. COMPANY 
HAMMOND, INDIANA 


730 (Adv. 84) 


Weihofen, under the direction of E. L 
Woodward, western editor, will now share 
in the cultivation of that territory. 
+ 
WESTINGHOUSE ELECTRIC CORPORATION.— 
John E. Payne, formerly manager of indus- 
trial sales, has been appointed manager of 
all industry sales departments for the 
Westinghouse Electric Corporation, and R, 
S. Kersh, manager of the Houston, Tex., 
office since 1942, has been appointed man- 
ager of industrial sales, to succeed Mr. 
Payne. Both will have headquarters at 
East Pittsburgh, Pa. 
+ 
INDEPENDENT Pneumatic Toot Com- 
PANY.—B. H. Johns, manager of the St 
Louis (Mo.) branch of the Independent 
Pneumatic Tool Company, has been ap- 
pointed manager of the company’s mining 
and contractors tool sales division, with 
headquarters at Chicago. Mr. Johns will be 
succeeded by W. B. Smith, manager of the 
firm’s Houston (Tex.) office, who, in turn, 
is succeeded by R. F. Caslin. 
+ 
PULLMAN-STANDARD CAR MANUFACTUR- 
ING COMPANY.—N orman B. Johnson, man- 
ager‘of freight-car plants of the Pullman 
Standard Car Manufacturing Company, has 


Norman B. Johnson 


been appointed to the newly created post 
of assistant executive vice-president, with 
headquarters at Chicago. Mr. Johnson's 
portrait appears here. That used with the 
sketch of his career on page 669 of the 
November issue was incorrect. 

+ 

Morrison RarLrway SUPPLY CORPORA- 
TION; MorrISON METALWELD Process, INC. 
—The Morrison Railway Supply Corpora- 
tion and its subsidiary, Morrison Metal- 
weld Process, Inc., have established offices 
in the Empire building, Birmingham, Ala. 
Marvin B. Morrison, vice-president and 
southern division manager, will be in 
charge of the new office. 

+ . 

Sr. Lours RarLway SUPPLY COMPANY.— 
Frank E. Ross, Jr., and Robert M. Close 
have announctd the formation of a partner- 
ship to be known as the St. Louis Railway 
Supply Company, with an office at 2114 
North Second street, St. Louis, Mo. Mr 
Close operates the Aquart Manufacturing 
Company, which company the partners wili 
represent in addition to acting as manufac- 
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The Westinghouse ‘‘AP” Mechanical 
that when a wheel starts to slip during s 
The instant that a wheel begins to lose rail adh , this 
constant guardian detects it and momentarily relieves 
brake pressure on that particular wheel. Thus, the wheel 
is kept turning and doing its best job of effective retarda- 
tion under existing conditions. 


The “AP” Decelostat becomes even more important with 
today’s higher train speeds, closer schedules, and in- 
creased braking forces required to control trains safely. 
Here, wheel slip detection is doubly imperative, because a 
slip which develops into a slide means that wheel is not 
doing its best job of retardation. ‘“‘AP” Decelostat will 
detect that “‘slip’’ and keep the wheel rolling—assuring 
efficient braking. 


To meet the requirements of shorter schedules and 
higher train speeds, specify these p Westinghouse running 
mates: 


“HSC” Electro-Pneumatic Brakes . . . for brak- 
ing flexibility to match modern train speeds, and 
unequalled smooth action. 


Speed Governor Control ... for regulating brake 
forces to wheel speeds. 


“AP” Mechanical Decelostat . . . for wheel slip 
detection to keep the wheels rolling. 


Drakes are Basic 


to S 
Kaitroad ogress 


x Westinghouse Air Brake Co. 


WIELMERDING, 


Bakes or Dries “=r 


Coils & Armatures 
Automatically =i 


NO Watching * NO Timing == 


s 
Í - 
i! | li a A 
q s 
p AS 


Hi-volume horizontal oir fow. 
Automatic heat control. 
Positive fresh air intake. 
Controlled volatile exhaust. 
Uniform temperature. 
Economical to operate. 

Easy to load and unload. 


HERE’S AN OVEN that saves 
time on urgent motor repair 
jobs. This ESPATCH S Oven 
reduces baking time 25 to 35%, and bakes auto- 
matically—without watching or timing! 
Average load for this 6’x6’x6’ oven is 72 
armatures and 100 complete coil sets. Daily ca- 
packy is 216 armatures, 300 complete coils. 
emperature: 300°F. to 450°F. Time: variable 
up to 6 hours—ave. 4 hours at 300 °F. Direct gas 
fired convection heat . . . automatic, safe (Factory 


Mutual approved). 


DESPATCH OVEN COMPANY 

Minneapolis Office: 619 S.E. 8th St. 

Chicago Office: 221 N. LaSalle St. 
Offices in All Principal Cities 


top View 


fo} 


“ne vouving 
meaTeR 


Wing Revolving Unit Heat- 
ers keep the heated air 
moving, circulating around 
obstacles, seeking out far 
corners, spreading an even, 
uniform, healthfully invigor- 
ating blanket of warm air 
over the entire working 
area. Wing Revolving Unit 
Heaters do what no other 


L. J. Wing Mfg. Co. 
Seventh Avenue 
New York 11 
Factories: 


Newark, N. J., and 
Montreal, Can. 
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DESPATCH 


OVEN COMPANY 


GREAT NORTHERN Shops, St. Poul, 
bakes two 3-ton 36” diameter armatures 
for diesel-electrics in 12 hours with this 
DESPATCH Oven. 


WRITE TODAY 


for information 


Revolving 
Discharge 
Outlets 
for 
Thorough 
Heat 


Coverage 
form of plant heating 
can do. It circulates the 
warm air completely and 
thoroughly over the entire r 
working area, regardless of Write for 


obstructions. It eliminates 
unhealthful hot and cold 
spots, chill corners or con- 
centrated blasts of hot air. 


LO 


Bulletin HR-5 


REVOLVING UNIT HEATERS 


turers’ representative for several other 
firms. 
Frank E. Ross, Jr., entered railroad 


service in 1936 with the Terminal Railroad 
aes 


Frank E. Ross, Jr. 


Association of St. Louis. He served 
Diesel mechanical officer on the staff of 
the United States Railway Mission to 
Mexico from 1944 te July 1, 1945. He then 
joined Fairbanks, Morse & Co., as assistant 
to manager of the railroad division and in 
1946 was appointed sales engineer in charge 
of Diesel locomotive sales. 

Robert M. Close began his business 
career in 1933 as a commercial representa- 


Robert M. Close 


tive of the Southwestern Bell Telephone 
Company, St. Louis. In 1937 he joined the 
Aquart Manufacturing Company as a sales- 
man. He became a partner of the firm in 
1942 and acquired a controlling interest 
in 1945. 

(a 


Spicer MANUFACTURING ` Division œ 
Dana Corporation. — Robert B. Haynes 
formerly equipment manager of the Spicer 
Manufacturing division of the Dana Corpo 
ration in Toledo, Ohio, has been appointed 
to the newly-created position of works 
manager. 

+ 


EASTERN States PAINT & VARNISH Co 
—John F. Howe, formerly with the paint 
division of the E. I. DuPont de Nemours 
Company, has joined the Eastern State 
Paint & Varnish Co. as vice-president, 2 
charge of paint sales of metal protective 
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To meet the need 


for a 


Stronger 
| Freight Car 


Floor 


Fast and efficient freight handling _ 


methods call for fork lift trucks— 
and their increasing use demands 
stronger floors in boxcars. Heavily 
loaded trucks often break right 
through wood flooring. Additional 
stringer-supports under wood 
floors have not stopped this condi- 
tion. Far too many boxcars must 
still be assigned to rough freight 
service or shopped for repairs be- 
cause of fork truck damage. Unless 
something is done about it, Class I 
boxcar supply will be further cut 
down and maintenance costs will 
continue to climb. 

NAILABLE STEEL FLOORING does do 
something about it. The ribbed chan- 
nel design provides the strength to 


support the largest fork trucks 
used in boxcars. And the high ab- ` } ee 
rasion-resistance of NAILABLE STEEL Smooth-top NAILABLE 


aoe à STEEL FLOORING channels 

FLOORING eliminates floor deteri- for gondola end flatear 
oration from forks sliding under installation with wood 
i J blocking secured on top. 

loads. Installed in new equipment Ordinary nails are held 


tighter in the nailing 
grooves than in wood, yet 
NAILABLE STEEL FLOORING stops can be readily removed 
without damage to the floor. 
Self-sealing plastic in the 


for floor repairs and provides cars grooves prevents loss of 
fine freight carried in bulk. 


or as floor replacement in old cars, 
the drain on car department funds 


always suitable for all types of 
freight. 


A NEW LOW IN MAINTENANCE COSTS 


Elimination of fork truck damage isn’t thé only way NAILABLE STEEL 
FLOORING cuts your car repair costs. Look at these other points. The 
channels are in no way damaged by nailing. They can’t be destroyed by 
hot-box fires. Securely welded to the underframe, they act as a diaphragm 
that strengthens the entire car. NAILABLE STEEL FLOORING—built to last 
as long as the car itself—assures a new low in car maintenance costs. 


Steel Floor Division e Penobscot Bidg., Detroit 26, Mich. 
cuca UNIT OF 


NATIONAL STEEL CORPORATION 


ROUSTABOUT 
CRANES 


. - - Offer you safety, speed and low costs not 
possible with out-of-date man-handling methods 


@ Avoid strains and injuries and the dangers 
and high costs of a cluttered disorganized 
yard by modernizing your outdoor 
materials handling with these rug- 
ged mobile Roustabouts. Flexi- 
ble performance —fast action 
with hook or magnet, loads 
to 7% tons— built for 
years of overwork, as 
hundreds of users 
can tell you. 
Write for the 
money-saving 
facts... today! 


Photo courtesy 
The A. B, Far- 
quhar Company 
York, Pa. 


THE HUGHES-KEENAN COMPANY 
605 NEWMAN STREET + MANSFIELD, OHIO 


Roustabout Cranes 
By Hughes-Keenan 
Load-Handling Specialists Since 1904 


Available in a wide 
range of models from 
completely automatic 
to Lynd-operated in- 
dicator types. 


F OR accurate, economical production of rivet holes in plates or shapes, where 
quantity output is required, this famous Thomas Spacing Machine is the No. 1 
choice of car builders and fabricators. 


Write for Bulletin 306 or 306-A 
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finishes for general industrial application 
covering the steel, railway, petroleum and 
marine industries. 
+ 

BETHLEHEM STEEL Company.—Stewart 
J. Cort has been appointed vice-president in 
charge of steel division operations of the 
Bethlehem Steel Company, to succeed 


Quincy Bent who has retired. Mr. Bent 
will continue as vice-president in an ad- 
visory and consulting capacity and as a di- 
rector of the corporation until December 31. 

Stewart J. Cort began his business career 
at the Duquesne, Pa., plant of the Carnegie 
Company, 


Steel after graduating from 


Stewart J. Cort 


Lehigh University in 1906. In 1916 he 
joined the Midvale Steel and Ordnance 
Company. In 1917 he was appointed super- 
intendent of the Saucon Open Hearth divi- 
sion of the Bethlehem, Pa., plant of Bethle- 
hem Steel and, in 1922, superintendent of 


‘the entire Saucon division. Mr. Cort was 


appointed general manager of the Sparrows 
Point, Md., plant in 1928, which position 
he held at the time of his recent appoint- 
ment. 

Quincy Bent was graduated by Williams 
College in 1901. Immediately after gradua- 


Quincy Bent 


tion he joined the Pennsylvania Steel Com- 
pany. He was appointed assistant to the 
president of the Maryland Steel Company 
(a Pennsylvania Steel subsidiary) in 1909, 
and general manager of its Steelton, Pa., 
plant in 1916, the year in which Bethlehem 


Railway Mechanical Engineer 
DECEMBER. 1947 


Ncw YORK CENTRAL 


am TB Me. Se BI 2 
OO OTR 


| Steam Locomotives Roll Up 


From October 1, 1946, through March 31, 1947, six 

4-8-4 Niagara class, coal-fired steam locomotives of 

the New York Central System, operating between 
, Harmon, N. Y., and Chicago (926 miles) made greater 

monthly mileages than were ever thought possible 
» for steam engines. 


* The aggregate mileage of the six locomotives was 

» 786,818 — an average of 22,000 miles per locomo- ove 

_ tive per month. Individual locomotives, however, 

| made world records of 28,000 miles per month ow 

_ and higher. Yn 

" This information was contained in a statement made P S 
recently by Mr. E. C. Payne, Chairman, steam loco- 
motive performance subcommittee, Bituminous Coal 
Research, Inc., Pittsburgh, Pa. 


It is particularly significant to railroad motive power 
officials in view of the fact that these six Niagara 
locomotives and twenty-one others of the same class 
are equipped with Timken Roller Bearings on all TIMKEN 
engine truck, driver and trailer truck axles and crank 


TRADEMARK REG. U. S, PAT. OFF. 


pins and have Timken light-weight reciprocating RAILWAY ROLLER BEARINGS 
parts and Timken driving rods. Results, higher per- 


formance; lower maintenance; greater availability 
for service. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 


' NOT JUST A BALL CD NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL ©) AND THRUST LOADS OR ANY COMBINATION 
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The old way—working the ring 
from the end over intervening 
pistons, or springing the ring 
over shaft adjacent to piston— 
resulted in excessive permanent 
distortion, loose-fitting, and some- 


Split rings are easily 
threaded through the holes 
in the shaft and slip readily 
into place in piston 
grooves. A hole is pro- 
vided in each section of 
the shaft, so that each ring 
can be applied directly to 
its groove. Saves TIME - 
Saves LABOR Saves 
MATERIAL. 


times broken rings, 


BETTER FITTING RINGS, BETTER OPERATION 


with BE&S 


VALVE PISTON* 


This new one-piece all-steel main valve piston for a cross-compound pump 
is just one example of Brake Equipment & Supply Company's policy of 
providing better brake parts through constant research, engineering, and 


improved manufacturing methods. Write for complete details. *Potent 2,281,381 


H. K. PORTER COMPANY, Inc. 


Pittsburgh 22, Pennsylvania 


Brake Equipment & Supply Division 
7001 W. 66th Place, Chicago 38, Il. 


District Offices in Principal Cities 
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Steel acquired Pennsylvania Steel. Mr 
Bent has served in the capacity of vice- 
president in charge of operations for Beth- 
lehem since 1918. 

+ 


ELastıc Stop Nur Corporation oF 
America.—The Elastic Stop Nut Corpora- 
tion of America, Union, N. J., has pur- 
chased a majority stock interest in the 
Buchanan Electrical Products Corporation, 
Elizabeth, N. J. 

e 

Macnus Brass MFG. Company.—Allen- 
O'Neill Associates, 221 Ninth street, San 
Francisco, Calif., has been appointed rail- 
road representatives of the Magnus Brass 
Mfg. Company in the Pacific Coast area 

+ 


Hewitt-Rosins, Inc.—The Hewitt rub- 
ber division of Hewitt-Robins, Inc., has 
announced the appointment of the Indus- 
trial Supply Company of Minneapolis. 
Minn., as a distributor of their industrial 
hose, belting and packing. The Robins con- 
veyors division of the Hewitt-Robins has 


| announced the appointment of the St. Louis 


Railway Supply Company as a distributor 
in the St. Louis, Mo., area. 
+ 


A. M. Byers Company.—Paul S. Part 
has been appointed manager of the engineer- 
ing service department of the A. M. Byers 


Paul S. Park 


Company, Pittsburgh, Pa. Mr. Park has 
been with the company nearly four years. 
During World War II he served as an 
officer in the Army Air Forces. 

+ 


ALLIS-CHALMERS MANUFACTURING ComM- 
PANY.—The Allis-Chalmers Manufacturing 
Company has announced the organization 
of a fifth region for the field organization 
of its general machinery division, to be 
designated as the Empire region and em- 
bracing the territory now covered by the 
New York, Buffalo, N. Y., Rochester, Syr- 
acuse and Newark, N. J., offices. The 
Rochester and Syracuse offices (formerly 
branch offices under the Buffalo district 
offices) and the Newark office (formerly 
a branch of the New York district office) 
automatically assume district office status 
under the regional plan. Arch J. Cooper 
will continue as New York district office 
manager in addition to regional manager: 
Vernon L. Spinney, formerly New York 
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are making good 
in gruelling daily service 


On the Missouri Pacific and Southern Pacific—as on 
many other leading lines — they have been proving 
their trustworthiness for countless thousands of miles. 
There's no question about it—you're sure of eco- 
nomical high-speed safety for lading, cars and 


track when you specify Scullin L-V Trucks. 
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Watch those 
Í 


ar Journals.: 


Newly machined surfaces are an 
invitation to rust. The ofly sure 
protection for ferrous surfaces is 
complete protection... NO-RUST 
CAR JOURNAL COMPOUND. 
Engineered specifically for the pur- 
pose, NO-RUST supplies a real, 
ever-present need in the round- 
house and car shops. Once you have 
applied NO-RUST to a newly ma- 
chined surface you never need 
worry about corrosion and rust. 


F057" no-Rust 


IS THE ALL-WEATHER 
RUST PREVENTATIVE 


NO-RUST Car Journal Compound 
provides a plastic air-tight protective 
coating that lasts indefinitely even 
under the most severe weather condi- 
tions. It is your positive insurance that 
your equipment will be ready for the 
road when you want it. NO-RUST can 
be easily removed with kerosene or 
distillate. Specify NO-RUST Car 
Journal Compound for all-weather 
protection today! 

We specialize in railroad protective 

finishes; GRAPAK front end paint . . . oil 


stain and car sealer . . . VERNIX floor 
hardener . . . freight car primer and finish 


tost- PAINT 


AND OIL CORPORATION 


MINNEAPOLIS 13, MINNESOTA 
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! petroleum 


e 


sales representative, has been 
appointed assistant district ofice manager ; 
William J. Devers, formerly public utili- 
ties sales representative, New York district 
office, has been appointed Newark district 
ofice manager, and N. W. Landis, for- 
merly branch manager of the Syracuse 
office has been appointed district manager. 


Obituary 


GEORGE A. SUTHERLAND, sales representa- 
tive of the Buckeye Steel Castings Com- 
pany, at Chicago, died suddenly on October 
16, at his home in Crystal Lake, Il. 


+ 


Henry BILLING, vice-president in charge 
of railway sales of the Collins Oil & Manu- 
facturing Co. for the last nine years, died at 
his home in Elizabeth, N. J., on October 15. 
Mr. Billing was 56 years old. Before join- 
ing the Collins Company, he worked in the 
car department of the New York Central 
at Albany, N. Y., for 17 years. 


+ 


Frevertck H. THompson, a vice-pres- 
ident and member of the board of directors 
of the Simmons-Boardman Publishing 
Corporation since 1924 and an employee of 
this company and its predecessors since 
1912, did at his home in Cleveland, Ohio, 
on November 14. He was 62 years old. 


Mr. Thompson was born in Cleveland | 


and educated at the Brooks School in that 
city and at the University School and 
Military Institute in East Orange, N. J. 
His business career began in 1904 when he 
joined the Music Trade Review as its 
eastern representative. Three years later he 


was appointed advertising manager for the | 


American Engineer and Railroad Journal. 
From 1912 to 1920 he served as business 
manager of the Railway Mechanical En- 


Frederick H. Thompson 


gineer. During the following four years 
he was general manager of the central dis- 
trict for Simmons-Boardman, serving in 


that capacity until his election as vice-pres- | 


ident and a director. 

Ill health had forced Mr. Thompson’s 
retirement from active participation in busi- 
ness some time ago, but he acted in an 
advisory capacity until his death. 


—B00ST 


“Small work” 


PRODUCTION 


2, 
0 


| Production increases to 50% are possible when 
| you put a Ransome Model IP Motor Operated 
Positioner on the job for small work. Position- 
ing gives you all the advantages of down-hand 
welding . . . larger electrodes . . . faster deposi- 
tion . . . smoother, stronger welds. The Model 
IP is an ideal railroad shop tool for speeding 
welding, assembly or repair operations on work 
weighing 100 lbs. or less... work manually 
tilted through 135° arc and locks at any degree 
of tilt... motor rotated through 360° at vari- 
able speeds from .21 to 5 rpm. Bench mounted. 
Model IH .. . hand 
Operated . . . helps 
you get more done by 
positioning the work 
for maximum acces- 


sibility. Facilitates 
welding, assembly, 
repairing, grinding 


Model IH and other operations. 


Bulletin 210B gives complete information. 


Industrial Division 


MACHINERY COMPANY 
Dunellen, N. J. 
Subsidiary of 


WORTHINGTON 


Pump and Machinery 
Corporation 


Ransome Positioners and Turning Rolls . . - 
Capacities 100 Lbs. to 75 Tons 


Railway Mechanical Engit 


DECEMBER. IS? 


= 34 =r 


[ 


eR set eng 


AT ALL SPEEDS...AT ALL LOADS! 


Cake 
: Lea, | 
SEs ie (Sans atin aeta Osi Tas 3 tee Hin a 


PWV 


1200 
arr 100000 
to tisy 122100 7 
LWT  Sgo00 NEW 247 


A 


i 


H 


a Say i gos 
Oe eater te Ok A D. 


Pittsburgh & West Virginia—and 81 other railroads 


and private car owners—know that smooth-riding A.S.F, 
Ride-Control Trucks always are easy on roadbed, car, and 
contents. 

Soft, long-travel springs, plus constant, uniform fric- 
tion control, mean. better “tracking” —better all-round 


freight ‘car truck performance . . . whatever the service. 


ASF Ride lonihol TRUCK 


NO SPRING PLATES * NO SPRING PLANKS 
LONG SPRING TRAVEL + CONSTANT FRICTION CONTROL 


MINT-MARK OF O FINE CAST STEEL 


...for the OUTSTANDING 
IMPROVEMENTS in 
TUBE CLEANERS 


AND EXPANDERS 


and for the 
most complete line! 


-| 
| 
U 


SYPHONS . . . CIRCULATING TUBES 

. . . BRANCH PIPES . . . ARCH TUBES 
. . . AUTOMATIC BLOW DOWN 

PIPES . . . there’s an Airetool Cleaner 
specifically designed to clean 
them all... AND TO DO 

THE JOB MORE 

EFFICIENTLY! 


—~ N EE a 
SS 


Unlike ordinary cleaners, the 
NEW FORM CUTTERS employed in Airetool 
Cleaners are NON-TRACKING and will not 
damage tube walls even after repeated clean- 
ing operations. They clean thoroughly, safely! 


In Airetool Motors, all parts are ground to 
a precision slip-fit. This permits them to be 
torn down and reassembled RIGHT ON THE 
JOB . . . WITHOUT SPECIAL TOOLS. 


Patented POWER SEAL and BALANCED ROTOR 
features guarantee greater power. They can be 
loaded down to 50 rpm without stalling. Con- 
stant torque even at low motor speeds. 


AIRETOOL 
EXPANDERS 


In every size and type for 
every kind of tubular con- 
struction. Machined from 
fines! alloy steels . . . heat 
tooted to obtain uniform 
bhordness ond groin, 


SPECIAL HEAT TREATMENT . . . of alloy 
steel produces uniform grain and hardness in 
every working part . . . makes Airetool TUBE 
CLEANERS and EXPANDERS work better and 
last longer. 


MANUFACTURING COMPANY 
314 S. CENTER ST. 
SPRINGFIELD, OHIO 


MATL RAILWAY SALES REP. 
Huron Manufacturing Ce. 
3240 E. Wosdbridge St. 

Detroit 7, Michigen 


Bulletins upon request. 
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Personal Mention 
General 


J. E. Brown, superintendent of motive 
power of the St. Louis Southwestern at 
Pine Bluff, Ark., has retired. 


A. D. Bıncman, superintendent of 
equipment of the New York Central Sys- 
tem, with jurisdiction over the territory 
Buffalo and east, and the Boston & Albany. 
at New York, has been appointed assistant 
to general superintendent of motive power 
and rolling stock of the New York Central 
System at New York. 


J. H. SALTZGABER has been appointed 
superintendent of equipment of the Cleve- 
land, Cincinnati, Chicago & St. Louis, with 


headquarters at Indianapolis, Ind. Mr. 
J. H. Saltzgaber 
Saltzgaber’s portrait appears here. That 


used with the sketch of his career on page 
675 of the November issue was incorrect. 


S. T. Kuan, assistant superintendent of 
equipment of the Cleveland, Cincinnati, Chi- 
cago & St. Louis, at Indianapolis, Ind., has 
been appointed superintendent of equipment 
of the Indiana Harbor Belt and the Chi- 
cago River & Indiana and assistant super- 
intendent of equipment of the New York 
Central lines west, with headquarters at 
Chicago. 


James S. Tuorp, assistant to president 
of the Delaware, Lackawanna & Western 
at New York, has retired. Mr. Thorp was 
born at Gainesville, Va., on February 1, 
1885, and was graduated by Virginia Poly- 
technic Institute in 1910. He entered rail- 
road service in 1902 as a machinist appren- 
tice with the Southern at Spencer, N. C., 
and was a machinist when he entered col- 
lege in 1906. In 1912 he became draftsman 
on the electrification of the New York. 
New Haven & Hartford between Stam- 
ford, Conn., and New Haven. From 1913 to 
1917 Mr. Thorp served, successively, as as- 
sistant engineer on Norfolk & Western 
electrification; senior assistant engineer for 
British Insulated & Helsby Cables Co., on 
the Victorian railways electrification at 
Melbourne, Australia, and in the engineer- 
ing department of Air Nitrates Company, 
Muscle Shoals, Ala. He became plant 
manager for an electrical porcelain manv- 
facturer in 1919 and in 1923 he was appoint- 
ed distribution engineer, Illinois Central 
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TWO 


ATLELECTRODES 
that Can Do 


90 OF YOUR 


o WELDING 


Here’s a sure way to important savings: two P&H Welding 
Electrodes of such wide usefulness, they can do all your mild 
steel welding. = 


These are two P&H Electrodes especially suited for railroad 
welding — “PF” and “AP”. They can mean an end to the stock- 
ing of dozens of types — and the ensuing high costs, waste and 
elaborate procedures. “PF” and “AP” are excellent for main- 
tenance and repair work .. . for car and other fabrication. They 
provide faster, surer welding of both — for 
substantial savings in each. 


Many progressive roads are using these 
two P&H Electrodes for as much as 90% 
of their mild steel welding. You, too, can 
have this unusual welding service. Why not 
talk to a P&H Railroad Sales Representative 
about “PF” and “AP”? Call or write today. 
For that other 10% welding — there is a P&H 
ri gue SAC or 2e Z for yeoidag all md i ETEA N 
types for building up and hard surfacing. Welds Be shop _ work 


Welding Service Range to 
285 amperes. Other AC 


d DC models to meet all 
i o! 
DIVISION tet oll railroad faena E 
4607 West National Avenue 
Milwaukee 14, Wisconsin 


RAILROAD 


EQUIPMENT 


Built by specialists in railroad equipment for 33 
years, MAHR forges, torches, furnaces, burners, 
blowers, valves and similar equipment are de- 
pendable, safe, efficient and economical. 


MAHR No. 101 SAFETY VACUUM TORCH 


Heavy-duty, portable, compressed air torch for preheating, 
forming, bending and all applications calling for localized 
heat. Intensely hot flame can be turned in any direction 
. . . effective to 122 feet above oil supply. 

Tank holds 20 gallons of light fuel oil, distillate or 
kerosene. Three nozzle sizes available: straight, 3 in.; 
elbow, 3¥% in.; jumbo, 4% in. Operates on air pressure 
of from 50 to 125 Ibs. 

Smaller models also available. 


MAHR OIL BURNER TYPE''G” VALVE 


This MAHR Triple Atomizing Oil Burner operates effi- 
ciently at from 10 to 14 oz. air pressure. Accurate control 
of flame protects stock against pitting, excessive scaling, 
carbon and soot deposits. Starts easily . . . adjusts instantly 
. . . remains constant as set... burns with clean, steady, 
extremely hot flame. Other oil and gas burners also available. 
MAHR Type "G" Valve reduces oil burner.attention 
to starting, stopping and adjustment. Handy dial makes 
repeat settings quick and easy. Permits close and low 

burner settings . . . eliminates "fading." Won't clog. 

Gas Regulating Valves and Sofety Shut-off 
Valves are also available. 


MAHR No. 10 BLACKSMITH FORGE 


This single open top forge is especially well suited for 
forging and welding brake and spring rigging; for mis- 
cellaneous car, coach and locomotive work; for saddles, 
draw bars, draw and rod pins; and for straightening main 
rods, parallel rods, etc. 

Starts easily and quickly ... permits complete control 
of flame and heat by operator... supplies steady, positive 
flow of intense heat... burns clean and efficiently (no 
smoke, soot or sulphur). 

Two sizes: 36” and 48”. Oil or gas fired. 


WRITE for Bulletins on 
MAHR RIVET HEATERS « FORGES + TORCHES 
FURNACES + BURNERS « BLOWERS 
VALVES + TIRE HEATERS ¢ FIRE LIGHTERS 


MARR MANUFACTURING CO. 
DIVISION OF DIAMOND IRON WORKS, INC. 
1700 2nd St. N., MINNEAPOLIS, MINN,, } 
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terminal improvements at Chicago, becom- 
ing assistant electrical engineer there in 
September, 1927. Mr. Thorp went with the 
Lackawanna in August, 1928, as electric 
traction engineer at Hoboken, N. J. He 
was appointed electrical engineer in August, 
1930 ; assistant to vice-president, operations 
and maintenance on June 15, 1945, and as- 
sistant to president on April 1, 1946. 


Lawrence RicHarpson has been ap- 
pointed assistant general manager (opera- 
tions) of the New York, Susquehanna & 
Western at Paterson, N. J. Mr. Richardson 
was born at Shelbyville, Ky., on July 11, 
1889. He attended the University of Illinois 
and received his M. E. degree in 1910 from 
Cornell University. He became a regular 
apprentice in the employ of the Pennsyl- 
vania at Altoona, Pa., in 1902; a special 
apprentice at Altoona in 1910; motive 
power inspector at Pittsburgh, Pa., in 1913 
and foreman at Driftwood and Phillipston, 
Pa., in 1916. During 1917 and 1918 he was 
with the Thomas-Morse Aircraft Corp., 
Cornell University, Cornell Ground School, 
U. S. Army, and during 1918 and 1919, 
U. S. Naval Aviation, Massachusetts Insti- 
tute of Technology, Cambridge, Mass., and 
Columbia University, New York. In 1919 
Mr. Richardson went with the United 
States Railroad Administration, serving as 
assistant supervisor of equipment and super- 
visor of equipment. In 1921 he became sales 
engineer working on the Virginian rail- 
way for the American Steel Foundries 
Company. He was in charge of railroad 
sales for the Whiting Corp., in 1923-24, and 
then became contracting engineer for the 
Dwight P. Robinson Co. In 1926 Mr. 
Richardson went with the Boston & Maine 


Lawrence Richardson 


as aSsistant to chairman of the executive 
committee. He became assistant to presi- 
dent the following January; mechanical 
superintendent in April, 1927; chief me- 
chanical officer in 1929, and in 1933 me- 
chanical assistant to ‘vice-president and 
general manager of the B. & M. and me- 
chanical assistant to general manager of 
the Maine Central. He was appointed as- 
sistant general manager of the N. Y. S. 
& W. on September 1, 1947. 


T. J. Lyon, assistant to general super- 
intendent motive power of the New York 
Central System at New York, has been 
appointed superintendent of equipment of 


for the Hard-to-Heat 
Railway Shop 


The ideal heating system for the 
notoriously hard-to-heat railway 
shop is an installation of Wing Re 
volving Unit Heaters. The Wing 
Revolving Unit Heater is unique in 
that it does what no other heater | 
can do—its slowly revolving outlets | 
gently distribute the heat contin- 
ously in a constantly changing d- 
rection. It reaches over, around 
and under obstructions into fa 
away corners and repair pits, its 
moving streams of heated ai 
spreading an even, uniform, health- 
fully invigorating blanket of warmth 
over the entire working area. 


| 
Win 
| | 


| 
Complete HEAT COVERAGE 


Reucluing 
UNIT HEATERS 


2. 15 seconds later, 45° 


1. Heater starts. 
revolution. 3. 30 seconds later, 90°. 
seconds later, 135° revolution. 


4. 45 


Wing Revolving Unit Heaters keep the best 
ed air moving in a constantly changing Ë 
rection. Its properly warmed, healthful & 
currents thoroughly distributed, create a ser 
sation of live, invigorating comfort for È 
workers. 


Write for Bulletin HR-5 


L.J. Wing Mfp.Co. 


52 Seventh Ave.. New York 11, N. Y. 
Factories: Newark, N. J. and Montreal, Cassis 
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“Soaps” 


.. -Check Rusting 3 Ways 


Scientific research shows why Red Lead 
has long been regarded as the“standard” 
metal-protective paint. 

One interesting factor is Red Lead’s 
ability to react with the vehicle and pro- 
duce unique lead “soaps.” 

These “soap” formations grow to form 
a tough, impervious, intermeshing matrix 
within the paint film, as shown in the 
photomicrographs below. These “soaps” 
help Red Lead inhibit rust three ways. 


1. Toughen Paint Film. Radiating from central 
cores the “suap” formations develop long, 
rod-like projections, which spread out 
and interlock. Thus, they form a dense 
intermeshing structure that mechanical- 
ly reinforces and toughens the paint film. 


2. Make Film Water-Resistant. The very struc- 
tural formation of these “soaps,” with 
their thick, impervious matrix of closely- 
knit fibres, helps restrict the passage of 
moisture through the paint film. And 
metal cannot rust without the presence 
of moisture. 


3. Keep Film Flexible. The “soap” formations, 
far from being rigid, allow movement all 
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along their soft, intertwining projections. 
The resulting flexibility helps prevent 
the ruptures to which a hard, unyielding 
paint film is subject. Thus the lead 
“soaps” aid in maintaining the continu- 
ity of the paint film. 

Lead “soaps” form primarily in the dry 
paint film as it ages. This is where the 
“soap” formations impart their greatest 
benefits. When a paint film weathers and 
ages, decomposition products of the ve- 
hicle are formed. Red Lead’s ability to 
slowly combine with these decomposition 
products actually enhances the life of the 
paint film. Red Lead’s slow rate of re- 
action means the film age-hardens at a 
slower rate. It thus retains a high degree 
of flexibility, a great factor in its lasting 
adhesion. 
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The photomicrographs above show how Red Lead 
“soaps” progressively spread out as they grow 
and thus reinforce the paint film. 


Remember, too, Red Lead is compatible 
with practically all vehicles commonly 
used in metal protective paints, includ- 
ing fast-drying resin types. 


Specify RED LEAD for ALL Metal Protective Paints 


The rust-resistant properties of Red Lead 
are so pronounced that it improves any 
metal protective paint. So, no matter 
what price you pay, you'll get a better 
paint if it contains Red Lead. 


* * * 


The benefit of our extensive experience with 
metal protective paints for both underwater 
and atmospheric use is available through our 
technical staff. 


NATIONAL LEAD COMPANY: New York 6; Buffalo 3; 
Chicago 8; Cincinnati 3; Cleveland 13; St. Louis 1; San 
Francisco 10; Boston 6, (National Lead Co. of Mass.); 
Philadelphia 7, (John T. Lewis & Bros. Co.); Pitts- 
burgh 30, (National Lead Co. of Pa.) ; Charleston 25, 
W. Va., (Evans Lead Division). 
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the New York Central with jurisdiction 
over the territory Buffalo and east, and the 
Boston & Albany, with headquarters at 
New York. 


C. F. Burns master mechanic of the 
New York Central at Springfield, Mass., 
has been appointed assistant superintendent 
of equipment at Cleveland, Ohio. 


W. C. WarpweELL, master mechanic of 
the New York Central at Albany, N. Y., 
has been appointed assistant superintendent 
of equipment with headquarters at New 
York. 


Water W. Matzke has been appointed 
assistant to the vice-president—mechanical, 
of the Chicago & North Western, with 
headquarters at Chicago. 


W. N. Messimer, superintendent of 
equipment of the New York Central at 
New York has been appointed superin- 
tendent of equipment of the subsidiary Mer- 
chants Despatch Transportation Corpora- 
tion at Chicago. 


O. M. Houser, master mechanic of the 
Cleveland, Cincinnati, Chicago & St. Louis 
at Indianapolis, Ind., has been appointed 
assistant superintendent of equipment at 
Indianapolis. 


Tuomas F. Powers, assistant to the 
vice-president-mechanical, of the Chicago 
& North Western, retired on November 1, 
after 47 years of service with the railroad. 
Mr. Powers was born on October 20, 1882, 


at Winona, Minn. He entered the employ 
of the North Western in 1899, as an ap- 
prentice and subsequently served as a 
mechanic, foreman, general forman-general 
boiler inspector, assistant superintendent of 


motive power and machinery, superintend- 
ent of motive power, chief mechanical offi- 
cer and assistant to vice-president—me- 
chanical. 


E. V. Myers, superintendent of motive 
power, Texas division, of the St. Louis 
Southwestern, has been appointed superin- 
tendent of motive power of the system, 
with headquarters at Tyler, Tex., and an 


If you have a SPECIAL PROBLE 


in any of these operations, where 
precision work is demanded and 
where greater production at man- 
hour savings is paramount— 


* BORING—rough, semi-finish 
and finish * MILLING (special 
types)* STRAIGHT LINE 
DRILLING * UNIVERSAL AD- 
JUSTABLE SPINDLE DRILL- 
ING * HONING * TAPPING * 
REAMING * COUNTERBOR- 
ING * VERTICAL AND WAY- 
TYPE EQUIPMENT... 


then a Moline Multiple Spindle 
Specially Designed machine tool 
is your answer. Moline tools are 
ruggedly built and engineered to 
fit your PARTICULAR require- 
ments, they’re made to last for 
years, they’re easy to change over 
to other jobs, they do better work 
at less cost and stand up to it 
longer. 


For YOUR special problem, go 
“HOLE-HOG,” write us for any 
information you may need. 


MOLINE TOOL COMPANY 


100 20th Street 
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Moline, Illinois 


office at Pine Bluff, Ark., for supervision 
of the Northern division. A photograph 
and sketch of Mr. Myers’ career appeared 
on page 160 of the March, 1947, Railway 
Mechanical Engineer at the time of his 
appointment as superintendent of motive 
power, Texas division. 


I. W. MARTIN, superintendent of (loco 
motive) shop of the New York Central at 
West Albany, N. Y., has been appointed 
assistant to general superintendent of mo- 
tive power, with headquarters at New 
York. 


C. N. Kittie, superintendent of shop oi 
the New York Central at East Buffalo. 
N. Y., has been appointed assistant super- 
intendent of equipment, with headquarters 
at New York. 


Master Mechanics and 
Road Foremen 


W. H. Cumey, assistant master me 
chanic of the New York Central at East 
Syracuse, N. Y., has been appointed master 
mechanic, with headquarters at Springfield, 
Mass., and jurisdiction over the Boston & 
Albany. 


F. J. Fauey, assistant superintendent of 
equipment of the New York Central at New 
York, has been appointed master mechanic. 
with headquarters at Albany, N. Y. 


F. P. Nasa, master mechanic of the 
Illinois Central at Clinton, Ill., has retired 
after more than 40 years of service with 
the road. 


H. L. HarrELL has been appointed mas- 
ter mechanic of the Illinois Central at 
Clinton, Ill. 


Car Department 


F. KossuTH, assistant general foreman 
of the Cleveland, Cincinnati, Chicago & St 
Louis, at Beech Grove, Ind., has been ap- 
pointed superintendent of (car) shop of the 
New York Central, East Buffalo, N. Y. 


Joun A. WerLsca, who has been appoint- 


ed superintendent of car department of the 


Illinois Central, with headquarters at Chi- 
cago, as noted in the November issue, was 
born on April 23, 1900, at Vicksburg, Miss. 
He began his railroad career with the 
Yazoo & Mississippi Valley (now I. C) in 


| 1916 as a machinist apprentice in Vicks- 


burg. He was subsequently machinist, dis- 
trict air-brake foreman and enginehousx 
foreman. In 1933 he was appointed general 


| foreman and served successively at Baton 


| La. 


Rouge, La., Vicksburg, and New Orleans. 
Mr. Welsch was appointed master 
mechanic at Paducah, Ky., in 1941, and shop 
superintendent in June, 1945. 


Shop and Enginehouse 


S. D. Foster, assistant superintendent of 
equipment of the New York Central at 
Chicago, has been appointed superintendent 
of shop at Collinwood, Ohio. 


W. M. Nace, superintendent of shop oi 
the New York Central at Collinwood, Ohio 
has been appointed superintendent of (loco 
motive) shop. with headquarters at Wes 
Albany, N. Y. 
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Westinghouse Electric 
Corporation uses a spe- 
cial machined spider to 
transmit pressure of 
hydraulic press to vee 
ring while bolts are 
tightened to equalized 
tension with an easily 
read Snap-on Torqometer, 
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necessary to tighten commutators w bidi have become loose after long 
service. On a bolted commutator, Westinghouse Electric Corporation 
uses a Snap-on Torqometer so that a predetermined torque can be applied to each bolt. 


This is but one of many uses where a Snap-on Torqometer eliminates guesswork. Even 
the less skilled worker can hit the specified pressure right down to the correct inch 
, or foot pound because he sees the applied tension as he tightens. 


Si ange from zero-30 in. lbs, to zero-2,000 ft, Ibs., and q’ 
izes range from zero- i S; ii Já; (dint [200 


are available from 40 direct factory branches located in —— 
key industrial centers. W rite tor “Facts About Ss 
Distortion and How to Eliminate It”. _ 


' SNAP-ON TOOLS CORPORATION 


B058-L 28th AVENUE © KENOSHA, WISCONSIN 


A International Division: Kenosha, Wisconsin, U.S.A. 


25” STANDARD FEATURES: 

è Feed box totally enclosed, automatically lubri- 
cated 

_@ 16-speed geared headstock. 


+ All high speed gears in headstock hardened and 
ground. 


e 3-bearing spindle. 

ə One-piece apron with positive jaw feed clutch. 

e Thrust-lock tailstock with worm and rack con- 
struction; full length bearing for a spindle. 

e Flame-hardened and ground steel bed ways 
front and rear. 
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Cer your tree cyny 


of new illustrated Bulletin HD-151 
describing LeBlond’s 25” Heavy Duty 
Engine Lathe. Write Dept. HD-254. 


a New LO: Hea Cnty Engine Lathe 


The new 25” LeBlond Heavy Duty Engine Lathe has it... a totally en- 
closed, automatically lubricated, quick change box. Gears are inside a pro- 
tective, oil-tight casting which chips and other abrasive matter positively 
cannot penetrate. Clean, filtered oil supplied continuously, automatically. 


Think what this one improvement alone means in longer gear life . . . 
easier operation . . . elimination of all feed box maintenance. And there are 
many other important advantages in the new LeBlond 25”. For complete and 
detailed description, send for Bulletin HD-151. 


THE R. K. LEBLOND MACHINE TOOL COMPANY, CINCINNATI 8, OHIO 
LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHES 
NEW YORK 6, Singer Bidg., 149 Broadway, COrtlandt 7-6621-2-3. 
CHICAGO 6, 20 N. Wacker Drive, STA 5561. 
PHILADELPHIA 40, 3701 N. Broad Street, SAgamore 2-5900. 
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